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INVITATION TO BID

Sealed Bids for the construction of Thomas Island Regional Pump Station and
Interceptor - Division | will be received by the Commissioners of Public Works of the City
of Charleston, South Carolina, until 2:00 pm local time, Thursday, February 6", 2020.
Please address all Bids to Chad Atwater, Commissioners of Public Works, 103 St. Philip
Street, Charleston, South Carolina 29403. Bids will be publicly opened in the 3™ Floor
Conference Room at this time and location.

The Work to be performed consists of the construction of a new 400 gallon per minute
(gpm) submersible pump station to convey wastewater from Thomas Island Regional
Pump Station site to the Daniel Island WWTP, Shell Ring Pump Station demolition
and Improvements, miscellaneous pump station piping & valves, 10” restrained joint
force main, 8” restrained joint force main, 18” gravity sewer, 15” gravity sewer, 12”
gravity sewer, 10” gravity sewer, 4 manholes, control panel with pre-engineered
canopy & standby generator, electrical switch gear, motor control center & variable
frequency drives, instrumentation & control hardware & software and all associated
appurtenances.

The Contractor shall provide all labor, equipment, and materials necessary to complete the
Work as described herein and indicated on the Contract Drawings.

To be eligible to bid this project, Contractors must be prequalified for this project by the
Commissioners of Public Works and must attend a mandatory Pre-Bid Meeting. A
mandatory Pre-Bid Meeting will be held at 10:00 am, Tuesday, January 16%", 2020 in the
34 Floor Conference Room at the Commissioners of Public Works, 103 St. Philip
Street, Charleston, South Carolina. Representatives of the Owner and Engineer will be
available to answer questions. Contractors will be afforded a site visit during this time.

Plans, specifications, and Contract Documents are open for public inspection at the
following location(s):

Engineer:
Hazen and Sawyer
735 Johnnie Dodds Blvd., Suite 102
Mt. Pleasant, SC 29410
(843) 744-6467

Owner:
Charleston Water System
103 St. Philip St.
Charleston, SC, 29403
(843) 727-6800
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CWS’ Pre-Quialified Jack and Bore Sub-contractors:
Paragon Pipeline, Inc.

Horizontal Unlimited, Inc.

Razorback Boring, Inc.

Bore Company, LLC

Bids must be accompanied by a certified check or bid bond in an amount equal to at least
five percent (5%) of the total amount of the bid for the completed work.

Both a Performance Bond and a labor and materials Payment Bond, each in an amount
eqgual to at least one hundred percent (100%) of the total amount of the bid for the completed
work, will be required of the successful bidder concurrent with execution of the contract.

For work consisting of $5,000 or more, the Bidder must be licensed by the South Carolina
Contractor’s Licensing Board under the provisions of the most current South Carolina Code
of Laws. The Contractor's license number must appear on the front of the envelope
containing his bid.

No Bids may be withdrawn for a period of ninety (90) calendar days after the scheduled
closing time for receiving bids.

The Commissioners of Public Works reserves the right to reject any and all bids and any
part of a bid, and to waive informalities and technicalities in the bid.

Any questions concerning the plans and specifications should be brought to the
Commissioners of Public Works' attention immediately. In order not to provide an unfair
advantage to a particular Bidder, all questions must be brought to the Commissioners of
Public Works' attention at least seven (7) calendar days prior to the bid date. Questions
received after this date cannot be considered. All responses to questions will be presented
in the form of a written addendum.

Electronic copies (.pdf) of the plans, specifications, and Contract Documents may be
obtained from Hazen and Sawyer. Send an email request to Jared Hartwig, P.E.
jhartwig@hazenandsawyer.com or by phone at (843) 414-1402, for each set of
documents.

Neither the Owner nor Engineer has any responsibility for the accuracy, completeness or
sufficiency of any bid documents obtained from any source other than the source indicated
in these documents. Obtaining these documents from any other source(s) may result in
obtaining incomplete and inaccurate information. Obtaining these documents from any
source other than directly from the source listed herein may also result in failure to receive
any addenda, corrections, or other revisions to these documents that may be issued.

- END OF SECTION -
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INFORMATION FOR BIDDERS
2-01 RECEIPT AND OPENING OF BIDS
Bids will be received and opened as specified in the Invitation to Bid.

The Owner may reject any bid not prepared and submitted in accordance with
the provisions hereof and may waive any informalities or reject any and all bids.
Any bid may be withdrawn prior to the scheduled bid opening time, or postponement
time, as may be authorized by the Commissioners of Public Works. Any bids received
after the time and date specified for the bid opening cannot be considered. After bids
are opened, no bid may be withdrawn for a period of ninety (90) calendar days.

2-02 PREPARATION OF BIDS

All bids shall be on the Bid Form included herein and shall be for materials and work
shown on the drawings and/or specified. The Bid shall be completed in ink or be
typewritten. All blank spaces within the Bid Form must be filled in. The total bid
amount must be filled in, in both figures and words.

The correct total amount bid for the complete work is defined as the correct sum total
of the amount bid for the individual items in the Bid. The correct amount bid for each
unit price item is defined as the correct product of the quantity listed for the item and
the unit price bid.

Each Bidder shall acknowledge receipt of all addenda in the appropriate spaces on
the Bid Form. It shall be the Bidder's responsibility to assure himself that all
addenda have been received. No claim for failure to receive addenda will be
considered.

The Bidder shall indicate on the Bid Form his company's name and address and
South Carolina Contractor's License Number.

Each Bid must be signed and dated by the Bidder and must be submitted in a sealed
envelope addressed to the Commissioners of Public Works along with the name of
the project for which the Bid is being submitted. The Bidder shall also indicate on the
outside of the envelope his company name, address, South Carolina Contractor's
License Number and CPW Bid Number. Failure to indicate any or all information
may result in rejection of the bid. If forwarded by mail the Bid must be enclosed
in another envelope.

IFB-1
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2-03

2-04

2-05

2-06

UNBALANCED BIDS

Bids with extreme variations from the engineer's estimate or where obvious
unbalancing of the unit prices has occurred will be thoroughly evaluated by the
Owner. If, in the opinion of the Owner, the award of the contract would result in an
advantage to the contractor with a corresponding disadvantage to the Owner, then
appropriate action, to include rejecting the bid, will be taken to protect the public
interest.

BIDDER'S QUALIFICATIONS

Bids will only be accepted from Bidders who are eligible to bid this project as specified
in the Invitation to Bid.

To be acceptable to the Commissioners of Public Works, Bidders must be skilled in
the class of work on which they bid, and no bid will be considered from any bidder
who is unable to show that he has actually performed considerable work of similar
character to that on which he is bidding.

Any time after receiving bids, the Commissioners of Public Works may make such
investigation as they deem necessary to determine the ability of the Bidder to perform
the work, and the Bidder shall furnish to the Commissioners of Public Works, if
requested, all such information and data for this purpose. The Commissioners of
Public Works reserves the right to reject any bid if evidence submitted by, or
investigations of, such Bidder fails to satisfy the Commissioners of Public Works that
such Bidder is properly qualified to carry out the obligations of the Contract
Documents.

EXECUTION OF THE CONTRACT

The Bidder to whom an award is made shall execute and deliver to the
Commissioners of Public Works a written contract as bound in the specifications
within fourteen (14) calendar days after award of the Contract. If a written contract
is not received within fourteen (14) calendar days after the contract award, the
Commissioners of Public Works reserves the right to reject the Bid.

LICENSES AND PERMITS

In addition to the licenses required by the Invitation to Bid, the successful Bidder is
required to secure building permits as may be required for each particular contract
and type of work as well as any other licenses, permits, approvals, encroachments,
etc. that may be applicable to complete the work. See the Supplemental Conditions
for project specific detalls.

IFB-2
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2-07

2-08

2-09

EXAMINATION OF PROJECT SITE

Each of the Bidders shall fully familiarize himself with the Contract Documents and
other conditions relating to the project so as to develop a complete understanding of
all details involved. He shall satisfy himself as to the actual conditions and
requirements of the work by personal examination of the project location or by any
other means as may be necessary including but not limited to soil borings and other
site investigative work he may deem necessary as referenced herein and in section
4.02 of the General Conditions so as to enable him to develop his bid accurately.
Failure to do so will not relieve a successful Bidder of his obligation to furnish all
materials (except as noted in the Supplemental Conditions) and labor necessary to
complete the provisions of the Contract Documents. No allowance will be made for
any claim that a bid was based on incomplete information as to the nature, character
and condition of the site and work involved.

METHOD OF AWARD

The Contract will be awarded to the low Bidder whose base bid, in conjunction with
any combination of alternate bid items selected at the sole discretion of the Owner (if
applicable), appears to serve the best interest of the Commissioners of Public Works;
provided that such low Bidder is considered by the Commissioners of Public Works
to be responsible and capable of performing the work.

OBLIGATION OF BIDDERS

At the time of the opening of bids, each Bidder will be presumed to have visited and
inspected the project site as outlined in "Examination of Project Site" and to have
read and is thoroughly familiar with the Contract Documents. The failing to examine

properly any form or other part of the Contract Documents shall not relieve any bidder
from his obligations in respect to his Bid.

- END OF SECTION -
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BID FORM

PROJECT NAME: Thomas Island Regional Pump Station and Interceptor —
Division |

CPW JOB NUMBER: 0764-0006

BID NUMBER: 1947

TO: Commissioners of Public Works

of the City of Charleston, South Carolina
103 Saint Philip Street
Charleston, South Carolina 29403

FROM:
(Bidder)
(Address)
(City, State & Zip Code)
Gentlemen:

The undersigned, as Bidder, hereby declares that the only person or persons interested in the
Proposal as principal or principals is or are hamed herein and that no other person than herein
mentioned has any interest in this Proposal or in the Contract to be entered into; that this Proposal
is made without connection with any other person, company or parties making a bid or Proposal; and
that it is in all respects fair and made in good faith without collusion or fraud.

The Bidder further declares that he has examined the site of the work and informed himself fully in
regard to all conditions pertaining to the place where the work is to be done; that he has examined
the Drawings and the Specifications for the work and contractual documents relative thereto; that he
has satisfied himself relative to the work to be performed; that he has contacted the owner and
engineer concerning addenda to these documents and is familiar with the following addenda.

Addendum Number:

Date:
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Having closely examined these documents, the Bidder proposes to furnish all services, labor,
materials and equipment called for in the Contract Documents for the entire work for the lump sum
prices indicated on the attached schedule, which is hereafter called the Bid.

The Bidder proposes and agrees, if this bid is accepted, to contract with the CPW, in the form of
contract specified, to furnish all necessary products, machinery, tools, apparatus, means of
transportation and labor necessary to complete the construction of the work in full and complete
accordance with the shown, noted, and reasonably intended requirements of the Specifications and
Contract Documents to the full and entire satisfaction of the CPW with a definite understanding that
no money will be allowed for extra work except as set forth in the attached General Conditions and
Contract Documents, for the prices as listed in the Bid Schedule.

The Bidder understands that the Commissioners of Public Works reserves the right to reject any and
all bids and to waive any informality in the bidding.

The Bidder further agrees that this Bid shall be good and may not be withdrawn for a period of ninety
(90) calendar days after the scheduled closing time for receiving bids.

The Bidder declares that he understands that the quantities shown for unit price items are subject to
either increase or decrease, and that should the quantities of any of the items of work be increased,
the Bidder proposes to do the additional work at the unit prices stated herein; and should the
guantities be decreased, the Bidder also understands that payment will be made on the basis of
actual quantities at the Unit Bid Price and will make no claim for anticipated profits for any decrease
in quantities; and that actual quantities will be determined upon completion of work, at which time
adjustment will be made to the contract amount by direct increase or decrease.

Upon receipt of a written notice of the acceptance of this Bid, the Bidder will execute the formal
contract attached hereto within fourteen (14) calendar days of his receipt of such notice. If the
Contractor fails to execute a Contract within the fourteen (14) calendar day period, the
Commissioners of Public Works reserves the right to reject his Bid.
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BID SCHEDULE

PROJECT NAME: Thomas Island Regional Pump Station and Interceptor —
Division |
CPW JOB NUMBER: 0764-0006
BID NUMBER: 1947
BASE BID
Description Bid Amount

- A. LUMP SUM ITEMS -

A.l New Thomas Island Regional Pump Station and All Work Not
Included in Items Below (See 01025 — Measurement and Payment)  $

A.2  Mobilization and Demaobilization
(Max. of 3% of Total Construction Cost) $

A.3  Shell Ring Pump Station Demolition and
Improvements $

- B. UNIT PRICE ITEMS -

Unit Bid
Unit Quantity Price Amount

B.1. 18" PVC Gravity Sewer

(16’ 18’) LF 21 $
B.2. 15" PVC Gravity Sewer

(16’-18) LF 331 $
B.3. 15" PVC Gravity Sewer

(14’-16) LF 227 $
B.4. 12" PVC Gravity Sewer

(14’-16) LF 95 $
B.5. 12" PVC Gravity Sewer

(12’-14") LF 140 $
B.6. 10" PVC Gravity Sewer

(14’-16) LF 20 $

EC-CD-00003 (Rev. 10/01/19)
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B.7.

B.8.

B.9.

B.10.

B.11.

B.12.

B.13.

B.14.

B.15.

B.16.

B.17

B.18

Cl1

C.2

5' Diameter Manhole (16'-18")

Manhole Vent Pipe

Raven 405 Coating for Manhole

10” Restrained Joint
Force Main

8” Restrained Joint

Force Main

Fittings

8” Plug Valve with Box

Cut-in to Existing Force Main

Erosion and Sedimentation

Control

Grassing

Clearing and Grubbing

Galvanized Steel Conduit for
Utility Service

Electrical 3-way underground service by

Dominion Energy

Natural Gas underground service by Dominion

Energy

EC-CD-00003 (Rev. 10/01/19)
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EA 4 $
EA 1 $
VF 35.2 $
LF 69 $
LF 292 $
TON 0.3 $
EA 1 $
LS 1 $
LS 1 $
LS 1 $
AC 0.6 $
LF 650 $
- C. ALLOWANCE ITEMS -
$ 45,000
$ 15,000




C.3 Contingency Cash Allowance $ 200,000

Total Base Bid Amount, Items A — C Inclusive $

(DOLLARS AND CENTS)

Indicate the Total Base Bid Amount above in both figures and words. In case of a discrepancy, the
amount shown in words will govern.

Notes:
1. Contingency Cash Allowance shall be used at OWNER’S discretion for project overruns or

changes in scope of work. Contingency shall not be used at BIDDER'’S discretion. Contingency
shall only be used with approval and authorization by OWNER or OWNER’'S REPRESENTATIVE.

Signed: Date:

Contractor:

S.C. Contractor’s License Number:

EC-CD-00003 (Rev. 10/01/19)
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BID BOND

KNOW ALL MEN BY THESE PRESENTS, THAT WE, the undersigned,
, as Principal,
and , as Surety, are hereby
held and firmly bound unto Commissioners of Public Works of the City of Charleston, South
Carolina, as Owner, in the penal sum of
$ ), for the payment of which, well and truly to be made, we hereby jointly
and severally bind ourselves, our heirs, executors, administrators, successors and assigns.

Signed, this day of , 20

The condition of the above obligation is such that whereas the Bidder has submitted to the
Commissioners of Public Works of the City of Charleston, South Carolina, a certain Bid,
attached hereto and hereby made a part hereof to enter into a contract in writing, for the
construction of the:

Thomas Island Regional Pump Station and Interceptor - Division |
NOW THEREFORE,
a) If said Bid shall be rejected, or in the alternate.

b) If said Bid shall be accepted and the Bidder within fourteen (14) calendar days
of the Notice of Award shall execute and deliver a contract in the Form of
Contract attached hereto (properly completed in accordance with said Bid)
and shall furnish a bond for his faithful performance of said contract, and for
the payment of all persons performing labor or furnishing materials in
connection therewith, and shall in all other respects perform the agreement
caused by the acceptance of said Bid, then this obligation shall be void,
otherwise the same shall remain in force and in effect; it being expressly
understood and agreed that the liability of the Surety for any and all claims
hereunder shall, in no event, exceed the penal amount of this obligation as
herein stated.

The Surety, for value received, hereby stipulates and agrees that the obligations of said
Surety and its bond shall be in no way impaired or affected by any extension of the time
within which the Owner may accept such Bid; and said Surety does hereby waive notice of
any such extension.
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IN WITNESS WHEREOF, the Bidder and the Surety have hereunto set their hands and
seals, and such of them as are corporations have caused their corporate seals to be hereto
affixed and these presents to be signed by their proper officers, the day and year first set
forth above.

(SEAL if Contractor is a Corporation) CONTRACTOR AS PRINCIPAL

Contractor's Name

By:

Signature

Print Name

Title

Attest:

Signature

Title

(SEAL) SURETY

Surety’s Name

By: Signature (Attach Power of Attorney)
Print Name
Title
Attest:
Signature
Title

IMPORTANT: Surety companies executing BONDS must appear on the Treasury
Department's most current list (Circular 570 as amended) and be authorized to transact
business in the state where the project is located.
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NOTICE OF AWARD

TO:

PROJECT NAME: Thomas Island Regional Pump Station and Interceptor - Division |
CPW JOB NUMBER: 0764-0006

The CPW has considered the BID submitted by you on , 20 in response
to its Invitation to Bid for the described WORK for the referenced project.

You are hereby notified that your BID has been accepted in the amount of
$ ).

You are required by the Information for Bidders to execute the Contract and furnish the required
Contractor's Performance Bond and Payment Bond within fourteen (14) calendar days from the date
of this Notice to you.

If you fail to execute said Contract and to furnish said bonds within fourteen (14) calendar days from
the date of this Notice, the CPW will be entitled to consider all your rights arising out of the CPW's
acceptance of your BID as abandoned and a forfeiture of your Bid Bond or certified check. The CPW
will be entitled to such other rights as may be granted by law.

You are required to return an acknowledged copy of this NOTICE OF AWARD to the CPW, dated
this day of , 20

Commissioners of Public Works
of the City of Charleston, South Carolina

By:

Russell L. Huggins, Jr., PE
ACCEPTANCE OF NOTICE Capital Projects Officer

Receipt of this NOTICE OF AWARD is hereby
acknowledged:

Contractor's Name

By:

Signature

Print Name

Title:

Date:
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CONTRACT FOR CONSTRUCTION
PROJECT NAME: Thomas Island Regional Pump Station and Interceptor - Division |
CPW PROJECT NUMBER: 0764-0006

THIS CONTRACT made this day of , 20 , by and between
, & corporation organized and existing under the laws of the
State of South Carolina, hereinafter called the "CONTRACTOR", and the COMMISSIONERS OF
PUBLIC WORKS OF THE CITY OF CHARLESTON, SOUTH CAROLINA, hereinafter called the
"CPW".

AGREEMENT

WITNESSETH, that the Contractor and the CPW for the considerations stated herein mutually
agree as follows:

1. The Contractor shall furnish all supervision, technical personnel, labor, materials
other than those furnished by CPW, machinery tools, equipment, and services,
including utility services and transportation, and perform and complete the work
required for the construction of the Thomas Island Regional Pump Station and
Interceptor - Division I, CPW Job Number 0764-0006, all in strict accordance with
the Contract Documents consisting of this Owner-Contractor Contract, the General
Conditions, the Technical Specifications, the Drawings, all Addenda issued prior to
execution of this Contract, and all Change Orders issued after execution of this
Contract, as prepared by the Commissioners of Public Works of the City of
Charleston, South Carolina.

2. The CPW will pay the Contractor for the performance of the contract in current
funds, for the prices stipulated in the Contractor's Bid of $
Retainage will be 10% of the amount earned until at least 50% of the work has
been completed and consent of Surety obtained at which time the retainage may
be reduced by the CPW to 5% of the amount earned. The CPW reserves the right
to implement 10% retainage at any time during the course of the contract should
conditions warrant.

3. RIGHT TO INCREASE OR DECREASE THE AMOUNT OF WORK: The work
comprises approximately the quantities shown in the Bid Form, which will be used
as a basis for comparison of bids and not for final estimate. The CPW does not,
by expression or by implication, agree that the actual amount of work shall
correspond with the estimated quantities.

4, The work to be performed under this Contract shall commence within fourteen (14)
calendar days of the Notice to Proceed, and the Contractor shall agree to complete
all work within three hundred sixty-five (365) consecutive calendar days of the
date of the Notice to Proceed. The Contractor further agrees to pay as liquidated
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damages the sum of Five Hundred Dollars ($500.00) for each consecutive
calendar day thereafter. The Contractor shall insure that the work is prosecuted
regularly, diligently and uninterrupted at such a rate of progress as will insure a
timely completion of the work.

IN WITNESS WHEREOF, the Parties hereto have caused this Contract to be executed on the
day and year first above written.

(SEAL if Contractor is a Corporation) CONTRACTOR AS PRINCIPAL

Contractor's Name

Contractor’'s Address

By:
Signature
Print Name
Title
Attest:
Signature
Title
(SEAL) COMMISSIONERS OF PUBLIC WORKS

OF THE CITY OF CHARLESTON,
SOUTH CAROLINA

103 Saint Philip Street
Charleston, South Carolina 20403

By:
F. K. Hill, Jr., PE
Chief Executive Officer
Attest:
Signature
Title
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PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS: that

(Name of Contractor)

(Address of Contractor)

a , hereinafter called Principal,
(Corporation, Partnership, or Individual)

and

(Name and Address of Surety)

hereinafter called Surety, are held and firmly bound unto the Commissioners of Public Works
of the City of Charleston, South Carolina hereinafter called CPW, in the penal sum of
Dollars, ($ ) in lawful money of the
United States for the payment of which sum well and truly to be made, we bind ourselves,
successors, and assigns, jointly and severally, firmly by these presents. THE CONDITION
OF THIS OBLIGATION is such that whereas, the Principal entered into a certain Contract
with the CPW, dated the day of , 20 , & copy of which
is hereto attached and made a part hereof for the construction of:

Thomas Island Regional Pump Station and Interceptor - Division |

NOW THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all the
undertakings, covenants, terms, conditions, and agreements of said Contract during the
original term thereof, and any extensions thereof which may be granted by the CPW, with
or without notice to the Surety and during the one year guaranty period and if he shall satisfy
all claims and demands incurred under such Contract, and shall fully indemnify and save
harmless the CPW from all costs and damages which it may suffer by reason of failure to
do so, and shall reimburse and repay the CPW all outlay and expense, including attorney's
fees, which the CPW may incur in making good any default, then this obligation shall be
void; otherwise to remain in full force and effect.

The Surety, for value received, hereby stipulates and agrees that the obligations of said
Surety and its BOND shall be in no way impaired or affected by any extension of the time
within which the CPW may accept such BID; and said Surety does hereby waive notice of
any such extension.
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IN WITNESS WHEREOF, said , as Principal
and Contractor hereunder, has caused these presents to be signed in
( ) original counterparts in his name, and witnessed by two attesting and subscribing

witnesses and the said , as Surety, has caused these
presents to be signed in ( ) original counterparts in its name by
its under its corporate seal, this day
of A.D., 20 :

(SEAL if Contractor is a Corporation) CONTRACTOR AS PRINCIPAL

Contractor's Name

By:

Signature

Print Name

Title

Attest:

Signature

Title

(SEAL) SURETY

Surety’s Name

By: Signature (Attach Power of Attorney)
Print Name
Title
Attest:
Signature
Title

IMPORTANT: Surety Companies executing BONDS must appear on the Treasury
Department's most current list (Circular 570 as amended) and be authorized to transact
business in the state where the project is located.
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PAYMENT BOND

KNOW ALL MEN BY THESE PRESENTS: that

(Name of Contractor)

(Address of Contractor)

a , hereinafter called Principal,
(Corporation, Partnership, or Individual)

and

(Name and Address of Surety)

hereinafter called Surety, are held and firmly bound unto the Commissioners of Public Works
of the City of Charleston, South Carolina hereinafter called CPW, in the penal sum of
Dollars, ($ ) in lawful money of the
United States for the payment of which sum well and truly to be made, we bind ourselves,
successors, and assigns, jointly and severally, firmly by these presents. THE CONDITION
OF THIS OBLIGATION is such that whereas, the Principal entered into a certain Contract
with the CPW, dated the day of , 20 , & copy of which
is hereto attached and made a part hereof for the construction of:

Thomas Island Regional Pump Station and Interceptor - Division |

NOW THEREFORE, if the Principal shall promptly make payment to all persons, firms,
SUBCONTRACTORS, and corporations furnishing materials for or performing labor in the
prosecution of the WORK provided for in such Contract, and any authorized extension of
modification thereof, including all amounts due for materials, lubricants, oil, gasoline, coal
and coke, repairs on machinery, equipment and tools, consumed or used in connection with
the construction of such WORK, and all insurance premiums on said WORK, and for all
labor, performed in such WORK whether by SUBCONTRACTOR or otherwise, then this
obligation shall be void; otherwise to remain in full force and effect.

The Surety, for value received, hereby stipulates and agrees that the obligations of said
Surety and its BOND shall be in no way impaired or affected by an extension of the time
within which the CPW may accept such BID; and said Surety does hereby waive notice of
any such extension.
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IN WITNESS WHEREOF, said , as
Principal and Contractor hereunder, has caused these presents to be signed in

( ) original counterparts in his name, and witnessed by two
attesting and subscribing witnesses and the said , as
Surety, has caused these presents to be signed in ( ) original
counterparts in its name by its under its corporate seal,
this day of A.D., 20 .

(SEAL if Contractor is a Corporation) CONTRACTOR AS PRINCIPAL

Contractor's Name

By:

Signature

Print Name

Title

Attest:

Signature

Title

(SEAL) SURETY

Surety’s Name

By: Signature (Attach Power of Attorney)
Print Name
Title
Attest:
Signature
Title

IMPORTANT: Surety Companies executing BONDS must appear on the Treasury
Department's most current list (Circular 570 as amended) and be authorized to transact
business in the state where the project is located.
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NOTICE TO PROCEED

TO:

DATE:

PROJECT: Thomas Island Regional Pump Station and Interceptor - Division |
CPW JOB NUMBER: 0764-0006

In accordance with the Contract dated , 20 , you are hereby notified
to commence work on , 20 , and you are to complete the WORK
within three hundred sixty-five (365) consecutive calendar days thereafter. The date of completion
of all WORK is therefore , 20

Commissioners of Public Works
of the City of Charleston, South Carolina

By:

Russell L. Huggins, Jr., PE
Capital Projects Officer

ACCEPTANCE OF NOTICE

Receipt of this NOTICE TO PROCEED is
hereby acknowledged:

Contractor's Name

By:

Signature

Print Name

Title:

Date:
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COMMISSIONERS OF PUBLIC WORKS
OF THE CITY OF CHARLESTON, SOUTH CAROLINA

PAYMENT REQUEST FORM

Contractor: Date:

Monthly Payment Request Number:

Pay Period:

Project Name: Thomas Island Regional Pump Station and Interceptor - Division |
CPW Job #: 0764-0006

Total Value of Work Completed to Date $
(See Attached Sheets)
Total Value of Materials Stored for Project $
(See Attached Sheets)
SUB-TOTAL $
LESS 10% RETAINED $
TOTAL $
Previous Payments:
1. 8. 15.
2. 9. 16.
3. 10. 17.
4. 11. 18.
5. 12. 19.
6. 13. 20.
7. 14. 21.

LESS TOTAL OF PREVIOUS PAYMENTS: $

OTHER CHANGES, ETC. $

TOTAL AMOUNT DUE THIS PAYMENT: $

| hereby certify that the above work performed and materials stored are as per the terms of the
Contract Agreement.

Contractor: Approved for Engineer: Approved for Owner:
By: By: By:
Date: Date: Date:
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COMMISSIONERS OF PUBLIC WORKS
OF THE CITY OF CHARLESTON, SOUTH CAROLINA

CONTRACT CHANGE ORDER

Date of Issuance: Change Order Number:
Project Name: Thomas Island Regional Pump Station and Interceptor - Division |
CPW Job Number: 0764-0006 CPW P. O. Number:

CPW Extension Number: 3687-735

Original Contract Amount:

Amount of Previous Change Orders:
Amount of this Change Order:

New Contract Amount:

Additional Contract Time:

New Completion Date of All Work:

© B B B

By executing this Change Order, the Commissioners of Public Works (CPW) and the
CONTRACTOR agree that the attached items be incorporated into the work at the price as noted
above. The CONTRACTOR further agrees that the price quoted above includes all costs, both
direct and indirect, and that the CONTRACTOR, in accordance with the terms of the Contract,
specifically waives its right, if any, to any additional adjustments, including but not limited to,
adjustment arising out of delays or disruptions or both caused by this change. This Change
Order shall not change any other provisions of the contract documents except as stated above.

COMMISSIONERS OF PUBLIC WORKS

Christopher E. Troutman, PE Russell L. Huggins, Jr., PE F. K. Hill, Jr., PE
Assistant Director of Capital Projects Officer Chief Executive Officer
Engineering & Construction

ENGINEER

Company Name Printed Name Signature
CONTRACTOR

Company Name Printed Name Signature
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COMMISSIONERS OF PUBLIC WORKS
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1.00 DEFINITION OF TERMS:

(@)

(b)

(©)

(d)

(e)

(f)

(9)

(h)
(i)

0)

CONTRACT shall mean this Contract executed between the OWNER and the
CONTRACTOR as defined herein and shall consist of the CONTRACT DOCUMENTS
as defined below.

The CONTRACT DOCUMENTS are the Invitation to Bid, Instructions to Bidders, Bid
Forms, Sample Forms, CONTRACTOR'S Bid Proposal, OWNER-CONTRACTOR
CONTRACT, the General, Supplemental and Special Conditions of this CONTRACT,
the Permits, the Technical Specifications, the Drawings, all Addenda issued prior to
execution of this CONTRACT; and all Change Orders issued after execution of this
CONTRACT.

CONTRACTOR shall mean person or persons, partnership or corporation designated
as such in the contract agreement, acting directly or through his, their, or its agents or
employees.

The CONTRACT PRICE is stated in the CONTRACT and is the total amount payable
by the OWNER to the CONTRACTOR for the performance of THE WORK outlined in
the CONTRACT DOCUMENTS.

CONTRACT TIME shall be measured in calendar days and shall be in accordance with
Notice to Proceed.

DEFECTIVE: an adjective which, when modifying the word "WORK", refers to WORK
that is unsatisfactory, faulty, or deficient, or does not conform to the CONTRACT
DOCUMENTS, or does not meet the requirements of any inspection, referenced
standard, test, or approval referred to in the CONTRACT DOCUMENTS, or has been
damaged prior to the final Payment.

CHANGE ORDER - A written directive issued by the OWNER which must be
documented on the CPW contract change order form which orders changes in THE
WORK which may or may not involve a change in the CONTRACT PRICE or the
CONTRACT TIME.

DAY - shall mean calendar day.

FURNISHED BY OWNER shall mean that OWNER shall pre-purchase and have
delivered to Charleston, South Carolina to a place mutually agreed upon by the supplier,
OWNER and the CONTRACTOR, at no cost to the CONTRACTOR.

INSTALL shall mean to take delivery of materials, off-load and transport to the site, store
as necessary, and install according to the Drawings and Specifications. This shall apply
to both materials purchased by the CONTRACTOR and materials furnished by the
OWNER.
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(k)

M

(m)

(n)

(0)

()

(@

(s)

(t)
(u)

v)

LIQUIDATED DAMAGES shall be in the amount specified in the CONTRACT
AGREEMENT and applied per day after the CONTRACT TIME, and any extensions
granted pursuant to the CONTRACT, have expired.

LUMP SUM PRICE - Lump Sum Price means the lump sum bid for the completed
WORK or any one of the several lump sum items on the proposal.

NOTICE OF AWARD - A written notice given by the OWNER to the contractor fixing
the amount of the contract along with obligations under the Bid Bond.

NONRESIDENT TAXPAYER REGISTRATION AFFIDAVIT - is an affidavit certifying
that a CONTRACTOR not a resident of South Carolina is registered with either the
South Carolina Secretary of State or the South Carolina Department of Revenue.

NONRESIDENT WITHHOLDING BOND - is a bond, which must be provided by any
contractor not a resident of South Carolina and not registered with either the South
Carolina Secretary of State or State of South Carolina Department of Revenue.

NOTICE TO PROCEED - A written Notice given by the OWNER to the CONTRACTOR
fixing the date on which the CONTRACT TIME will commence to run and on which the
CONTRACTOR shall start to perform the CONTRACTOR'S obligations under the
CONTRACT DOCUMENTS.

OWNER shall mean the Commissioners of Public Works of the City of Charleston,
South Carolina.

PRODUCTS shall mean materials or equipment permanently incorporated into THE
WORK.

THE PROJECT shall mean the construction and installation of the work as identified in
the CONTRACT DOCUMENTS.

PROVIDE shall be to furnish and install.

SUBSTANTIAL COMPLETION: THE WORK (or a specified part thereof) has
progressed to the point where it is sufficiently complete, in accordance with the
CONTRACT DOCUMENTS, so that THE WORK (or specified part) can be utilized for
the purposes for which it is intended; or if there be no such certificate issued, when final
payment is made in accordance with paragraph 7.05. The terms "substantially
complete" and "substantially completed" as applied to any WORK refer to Substantial
Completion thereof.

UNIT PRICE is the price per unit quoted by the CONTRACTOR for each item noted in
the BID.
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(w) THE WORK shall mean the construction required by the CONTRACT DOCUMENTS to

complete THE PROJECT and shall include all labor necessary to produce such
construction, and all materials (other than OWNER furnished materials), and equipment
as necessary to complete construction.

2.00 CONTRACT DOCUMENTS: INTENT AND AMENDMENTS:

2.01

2.02

2.03

2.04

2.05

2.06

2.07

The CONTRACT DOCUMENTS comprise the entire agreement between OWNER and
CONTRACTOR concerning THE WORK. The CONTRACT DOCUMENTS are
complementary; what is called for by one is as binding as if called for by all. The
CONTRACT DOCUMENTS will be construed in accordance with the law of the place
of THE PROJECT.

By executing the CONTRACT, the CONTRACTOR states he has reviewed the
CONTRACT DOCUMENTS and has, familiarized himself with the requirements thereof
and THE WORK to be performed.

The intent of the CONTRACT DOCUMENTS is to include all items necessary for the
proper execution and completion of THE WORK. It is the intent of the CONTRACT
DOCUMENTS that one shall supplement the other, but not necessarily duplicate one
another. WORK required by one part of the CONTRACT DOCUMENTS shall be as
binding as if required by all parts of the CONTRACT DOCUMENTS. WORK not
covered in the CONTRACT DOCUMENTS that is reasonably inferable there from as
being necessary to produce the intended results shall be part of this CONTRACT.

Materials or methods described by words which have a well-known technical or trade
name meaning will be considered to refer to such recognized standards. Standard
specifications or manufacturer's literature, when referenced, are intended to establish
the minimum acceptable standard. Brand names where used in the technical
specifications are intended to denote the standard or quality required for a particular
material or product.

CONTRACT DOCUMENTS shall be followed exactly in construction of THE PROJECT.

In case of conflict between the DRAWINGS and SPECIFICATIONS, the
SPECIFICATIONS shall govern. Figure dimensions on DRAWINGS shall govern over
general DRAWINGS. SUPPLEMENTAL CONDITIONS shall govern over GENERAL
CONDITIONS.

If, during the performance of THE WORK, CONTRACTOR finds a conflict, error or
discrepancy in the CONTRACT DOCUMENTS, CONTRACTOR shall so report to
OWNER in writing at once and before proceeding with THE WORK affected thereby
shall obtain a written interpretation or clarification from OWNER; however,
CONTRACTOR shall not be liable to OWNER for failure to report any conflict, error
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or discrepancy in the CONTRACT DOCUMENTS unless CONTRACTOR has actual
knowledge thereof or should reasonably have known thereof.

2.08 The CONTRACT DOCUMENTS may be amended to provide for additions, deletions
and revisions in THE WORK or to modify the terms and conditions thereof in one or
more of the following ways:

(A)  Aformal Written Amendment,
(B) A Change Order,
(C©) A WORK Directive Change,

2.09 As indicated in paragraph 9, CONTRACT PRICE and CONTRACT TIME may only be
changed by a Change Order or a Written Amendment.

3.00 NOTICES AND COMMUNICATIONS:

3.01 NOTICES

(A)  Notices, demands, requests, instructions, approvals, and claims shall be in
writing.

(B)  Any notice to or demand upon the CONTRACTOR shall be sufficiently given if
delivered at the office of the CONTRACTOR specified in the Bid (or at such other
office as the CONTRACTOR may from time to time designate to the OWNER in
writing), or if deposited in the United States Mail in a sealed, postage-prepaid
envelope, in each case addressed to such office.

(C)  All papers required to be delivered to the OWNER shall be delivered to the
OWNER’S Representative (thence forwarded to the OWNER) or directly to the
OWNER and/or as otherwise instructed during the Pre-Construction Conference
with the CONTRACTOR. Any notice to or demand upon the OWNER shall be
sufficiently given, if hand delivered to the OWNER or the OWNER'S
Representative or if deposited in the United States Mail in a sealed, postage-
prepaid envelope, in each case addressed to the OWNER or the OWNER'’S
Representative or to such other address as the OWNER may subsequently
specify in writing to the CONTRACTOR for such purposes.

(D)  Any such notice or demand shall be deemed to have been given or made as of
the time of actual delivery or (in the case of mailing) when the same should have
been received in due course of post, as the case may be.

3.02 COMMUNICATIONS
(A)  The CONTRACTOR shall forward all written communications to the OWNER’S
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Representative or directly to the OWNER and/or as otherwise instructed during
the Pre-Construction Conference with the CONTRACTOR.

(B) The OWNER’S Representative and/or the OWNER shall forward all written
communications to the CONTRACTOR at the address as indicated on the Bid
Form.

4.00 AVAILABILITY OF LANDS: PHYSICAL CONDITIONS: REFERENCE POINTS:

4.01

4.02

AVAILABILITY OF LANDS

The OWNER shall furnish, as indicated in the CONTRACT DOCUMENTS, the lands
upon which the WORK is to be performed, rights-of-way and easements for access
thereto, and such other lands which are designated for the use of the CONTRACTOR.
Easements for permanent structures or permanent changes in existing facilities will be
obtained and paid for by the OWNER, unless otherwise provided in the CONTRACT
DOCUMENTS. If the CONTRACTOR believes that any delay in the OWNER'’S
furnishing these lands, rights-of-way or easements entitles the CONTRACTOR to an
extension of the CONTRACT TIME, the CONTRACTOR may make a claim therefore
as provided in Paragraph 9. The CONTRACTOR shall provide for all additional lands
and access thereto that may be required for temporary construction facilities or storage
of materials and equipment.

PHYSICAL CONDITIONS

(A)  Explorations and Reports: Reference is made to the Supplementary Conditions
for identification of those reports of explorations and tests of subsurface
conditions at the site that have been utilized by the OWNER in preparation of the
CONTRACT DOCUMENTS. These are supplied for information purposes only.
Boring logs and other records of subsurface investigations and tests are
available for inspections of bidders. It is understood and agreed that such
subsurface information, whether included in_the plans, specifications, or
otherwise made available to the bidder, was obtained and is intended for
OWNER’S design and estimating purposes only. Such information has been
made available for the convenience of all bidders. It is further understood and
agreed that each bidder is solely responsible for all assumptions, deductions, or
conclusions which he may make or obtain from his examination of the boring
logs and other records of subsurface investigations and tests that are furnished
by the OWNER. Neither the Engineer nor the OWNER guarantees or warranties
their accuracy. The Contractor shall have full responsibility with respect to
subsurface conditions at the site including but not limited to soil borings and other
site investigative work He/She may deem necessary to develop His/Her Bid
and/or necessary to complete the provisions of the CONTRACT DOCUMENTS
as referenced herein and in paragraph 2-06.
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(B) Existing Structures: Reference is made to the Supplementary Conditions for
identification of those drawings of physical conditions in or relating to existing
surface and subsurface structures (except Underground Facilities referred to in
sub-paragraph (H) below) which are at or contiguous to the site that have been
utilized by the OWNER in preparation of the CONTRACT DOCUMENTS. The
CONTRACTOR may rely upon the accuracy of the technical data in such
drawings, but not for the completeness thereof for CONTRACTOR'S purposes.
Except as indicated in the immediately preceding sentence and in sub-
paragraph (H) below, the CONTRACTOR shall have full responsibility with
respect to physical conditions in or relating to such structures.

(C) Differing Conditions: If the CONTRACTOR believes that any technical data on
which the CONTRACTOR is entitled to rely as provided in sub-paragraph (B)
above is inaccurate, or any physical condition uncovered or revealed at the site
differs materially from that indicated, reflected or referred to in the CONTRACT
DOCUMENTS, the CONTRACTOR shall, promptly (within 5 days) after
becoming aware thereof and before performing any WORK in connection
therewith or otherwise disturbing the differing condition (except in an
emergency), notify the OWNER and the ENGINEER in writing about the
inaccuracy or difference. The OWNER will promptly review the permanent
conditions, determine the necessity of obtaining additional explorations or tests
with respect thereto and advise the CONTRACTOR in writing of the OWNER’S
findings and conclusions. If the OWNER concludes that there is a material error
in the CONTRACT DOCUMENTS or that because of newly discovered
conditions a change in the CONTRACT DOCUMENTS is required, a WORK
Directive Change or a Change Order will be issued to reflect and document the
consequences of the inaccuracy or difference. In each such case, an increase
or decrease in the CONTRACT PRICE or an extension or shortening of the
CONTRACT TIME, or any combination thereof, will be allowable to the extent
that they are attributable to any such inaccuracy or difference. If the OWNER
and the CONTRACTOR are unable to agree as to the amount of length thereof,
a claim may be made therefore as provided in paragraph 9.00.

4.03 PHYSICAL CONDITIONS - UNDERGROUND FACILITIES

(A)  Shown or Indicated: The information and data shown or indicated in the
CONTRACT DOCUMENTS with respect to existing Underground Facilities at or
contiguous to the site is based on information and data furnished to the OWNER
by the OWNER’S of such Underground Facilities or by others. Unless it is
otherwise expressly provided in the Supplementary Conditions:

(1) The OWNER shall not be responsible for the accuracy or completeness
of any such information or data; and

(2) The CONTRACTOR shall have full responsibility for reviewing and
checking all such information and data, for locating all Underground
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Facilities shown or indicated in the CONTRACT DOCUMENTS, for
coordination of THE WORK with the OWNER’S of such Underground
Facilities during construction, for the safety and protection thereof, and
repairing any damage thereto resulting from THE WORK, the cost of all
of which will be considered has having been included in the CONTRACT
PRICE.

(B)  Not Shown or Indicated: If an Underground Facility is uncovered or revealed at
or contiguous to the site which was not shown or indicated in the CONTRACT
DOCUMENTS and which the CONTRACTOR could not reasonably have been
expected to be aware of, the CONTRACTOR shall, promptly after becoming
aware thereof and before performing any WORK affected thereby (except in an
emergency), identify the OWNER of such Underground Facility and give written
notice thereof to that OWNER and to the OWNER . The OWNER will promptly
review the Underground Facility to determine the extent to which the
CONTRACT DOCUMENTS should be modified to reflect and document the
consequences of the existence of the Underground Facility, and the
CONTRACT DOCUMENTS will be amended or supplemented to the extent
necessary. During such time, the CONTRACTOR shall be responsible for the
safety and protection of such Underground Facility. The CONTRACTOR,
subject to the limitations in paragraph 9, shall be allowed an increase in the
CONTRACT PRICE or an extension of the CONTRACT TIME, or both, to the
extent that they are attributable to the existence of any Underground Facility that
was not shown or indicated in the CONTRACT DOCUMENTS and which the
CONTRACTOR could not reasonably have been expected to be aware of. If the
parties are unable to agree as to the amount of length thereof, the
CONTRACTOR may make a claim therefor as provided in paragraph 9.

4.04 REFERENCE POINTS

The OWNER shall provide engineering surveys to establish reference points for
construction, which in the OWNER’'S judgment are necessary to enable the
CONTRACTOR to proceed with THE WORK. The CONTRACTOR is responsible for
verifying the established reference points and existing structures prior to laying out the
work but no later than 90 days after the Notice to Proceed. The CONTRACTOR shall
be responsible for laying out THE WORK (unless otherwise specified in the General
Requirements), shall protect and preserve the established reference points and shall
make no changes or relocations without the prior written approval of the OWNER. The
CONTRACTOR shall report to the OWNER whenever any reference point is lost or
destroyed or requires relocation because of necessary changes in grades or locations,
and shall be responsible for the accurate replacement or relocation of such reference
points by professionally qualified personnel.

GC-8

EC-CD-00012 (Rev. 02/11/15)
When printed, this document is uncontrolled.



5.00 OWNER'S RESPONSIBILITIES:

5.01 OWNER'S REPRESENTATIVE

The OWNER will provide as necessary construction administration and field inspection
of THE PROJECT from THE PROJECT'S inception to its completion.

The OWNER'’S representative during the construction period shall be the Construction
Manager or an inspector appointed by him. The Construction Manager or his inspector
will not be responsible for and will not have control or charge of construction means,
methods, techniques, sequences or procedures, or for safety precautions. They will not
be responsible for the CONTRACTOR'S failure to carry out THE WORK in accordance
with the CONTRACT DOCUMENTS.

5.02 VISITSTO SITE

The OWNER’S Representative shall conduct on-site observations of THE WORK in
progress to confirm that THE WORK is proceeding in accordance with the CONTRACT
DOCUMENTS. He will verify that tests, equipment and systems start-ups are
conducted and operating and maintenance instructions are given as required by the
CONTRACT DOCUMENTS. He will have the authority to disapprove or reject defective
WORK and suspend any WORK that is being improperly performed, in accordance with
this paragraph. Except upon written instructions of the OWNER, the OWNER’S
Representative:

(A)  Shall not authorize any deviation from the CONTRACT DOCUMENTS or
approve any substitute materials or equipment.

(B) Shall not exceed limitations of OWNER’S authority as set forth in the
CONTRACT DOCUMENTS.

(C) Shall not undertake any of the responsibilities of the CONTRACTOR,
Subcontractors or CONTRACTOR'S superintendent, or expedite THE WORK.

(D)  Shall not advise on or issue directions relative to any aspect of the means,
methods, techniques, sequences or procedures of construction unless such is
specifically called for in the CONTRACT DOCUMENTS.

(E)  Shall not advise on or issue directions as to safety precautions and programs in
connection with THE WORK.

5.03 CLARIFICATIONS AND INTERPRETATIONS

OWNER will issue with reasonable promptness such written clarifications or
interpretations of the requirements of the CONTRACT DOCUMENTS (in the form of
Drawings or otherwise) as OWNER may determine necessary, which shall be
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consistent with or reasonably inferable from the overall intent of the CONTRACT
DOCUMENTS. If CONTRACTOR believes that a written clarification or interpretation
justifies an increase in the CONTRACT PRICE or an extension of the CONTRACT
TIME and the parties are unable to agree to the amount or extent thereof,
CONTRACTOR may make a claim therefore as provided in paragraph 9.00.

5.04 AUTHORIZED MINOR VARIATIONS

OWNER may authorize minor variations in THE WORK from the requirements of the
CONTRACT DOCUMENTS, which do not involve an adjustment in the CONTRACT
PRICE or the CONTRACT TIME and are consistent with the overall intent of the
CONTRACT DOCUMENTS. These may include OWNER'S Approval of Shop
Drawings and product samples or OWNER’S written interpretation or clarification.
These may be accomplished by a Change Order and will be binding on CONTRACTOR
who shall perform THE WORK involved promptly. If CONTRACTOR believes that a
Change Order justifies an increase in the CONTRACT PRICE or an extension of the
CONTRACT TIME and the parties are unable to agree as to the amount or extent
thereof, CONTRACTOR may make a claim therefore as provided in Paragraph 9.00.
The CONTRACTOR will proceed with THE WORK ordered by the Change Order, even
though the parties do not agree on the change in CONTRACT PRICE or the extension
of CONTRACT TIME.

5.05 REJECTING DEFECTIVE WORK

OWNER will disapprove or reject WORK which OWNER believes to be defective, and
can also require special inspection or testing of THE WORK, whether or not THE WORK
is fabricated, installed or completed.

5.06 DECISIONS AND DISPUTES

(A) OWNER will be the interpreter of the requirements of the CONTRACT
DOCUMENTS and judge of the acceptability of THE WORK there under.
Claims, disputes and other matters relating to the acceptability of THE WORK
or the interpretation of the requirements of the CONTRACT DOCUMENTS
pertaining to the performance and furnishing of THE WORK and claims under
paragraph 9.00 in respect of changes in the CONTRACT PRICE or CONTRACT
TIME will be submitted to OWNER in writing with a request for a formal decision
in accordance with this paragraph, which OWNER will render in writing within a
reasonable time. Written notice of each such claim, dispute and other matter will
be delivered by the claimant to OWNER promptly (but in no event later than thirty
days) after the occurrence of the event giving rise thereto, and written supporting
data will be submitted to OWNER and the other party within sixty days after such
occurrence unless OWNER allows an additional period of time to ascertain more
accurate or detailed data in support of the claim.

(B)  The rendering of a decision by OWNER pursuant to paragraph 5.07(A) above
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with respect to any such claim, dispute or other matter (except any which have
been waived by the making or acceptance of final payment as provided in
paragraph 7.00) will be a condition precedent to any exercise by OWNER or
CONTRACTOR of such rights or remedies as either may otherwise have under
the CONTRACT DOCUMENTS or by Laws or Regulations in respect of any such
claim, dispute or other matter.

6.00 CONTRACTOR'S RESPONSIBILITIES:

6.01

6.02

6.03

6.04

6.05

6.06

DELIVERY OF BONDS

When the CONTRACTOR delivers the executed Agreement to the OWNER, the
CONTRACTOR shall also deliver to the OWNER such Bonds as the CONTRACTOR
may be required to furnish as set forth in paragraph 8 herein.

COPIES OF DOCUMENTS

The OWNER shall furnish to the CONTRACTOR, up to five (5) copies of the
CONTRACT DOCUMENTS as necessary for the execution of THE WORK.

COMMENCEMENT OF CONTRACT TIME - NOTICE TO PROCEED

The CONTRACT TIME will commence to run on the 30th day after the effective date of
the CONTRACT, or if a Notice to Proceed is given, on the day indicated in the Notice
to Proceed. A Notice to Proceed may be given at any time within thirty (30) days after
the effective date of the CONTRACT.

STARTING THE PROJECT

The CONTRACTOR shall start to perform THE WORK on the date when the
CONTRACT TIME commences to run, but no WORK shall be done at the site prior to
the date on which the CONTRACT TIME commences to run.

BEFORE STARTING CONSTRUCTION

Before undertaking such part of THE WORK, the CONTRACTOR shall carefully study
and compare the CONTRACT DOCUMENTS and check and verify pertinent figures
shown thereon and all applicable field measurements. The CONTRACTOR shall
promptly report in writing to the OWNER any conflict, error or discrepancy which the
CONTRACTOR may discover and shall obtain a written interpretation or clarification
from the OWNER before proceeding with any WORK affected thereby; however, the
CONTRACTOR shall not be liable to the OWNER for failure to report any conflict, error
or discrepancy in the CONTRACT DOCUMENTS, unless the CONTRACTOR had
actual knowledge thereof or should reasonably have known thereof.

SUBMITTALS PRIOR TO PAYMENT
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(A)  Within 20 days after the CONTRACTOR has received the NOTICE TO
PROCEED, and before the first payment, the CONTRACTOR shall submit to the
OWNER for approval a SCHEDULE OF VALUES which shows the allocated
value of various portions of THE WORK and shall be prepared in a manner
acceptable to the OWNER. This schedule will be the sole basis of payment to
the CONTRACTOR it must be tied to the Construction Progress Schedule and
it must be approved in writing by the OWNER prior to requests for any payments
by the CONTRACTOR.

(B) Within 20 days after the CONTRACTOR has received the NOTICE TO

PROCEED, and before the first payment, the CONTRACTOR shall submit A
CONSTRUCTION PROGRESS SCHEDULE in satisfactory form, showing the
proposed dates of commencement and completion of each of the various
subdivisions of WORK required under the CONTRACT DOCUMENTS and the
anticipated amount of each monthly payment that wil become due the
CONTRACTOR in accordance with the progress schedule. The Construction
Progress Schedule must include/address: sufficient detail of the activities,
maximum length of any one activity, procurement and approval activities,
mobilization and general conditions, normal inclement weather, work performed
by others, milestone and dates.
The Construction Progress Schedule and any revisions thereafter must be
approved in writing by the OWNER. Any construction schedule submitted by the
CONTRACTOR having a completion date earlier than that in the CONTRACT
DOCUMENTS will not warrant any claims by the CONTRACTOR should the
CONTRACTOR not complete THE WORK by the earlier date, for whatever
reason.

(C)  Prior to execution of the contract, the CONTRACTOR shall deliver to the
OWNER certificates of insurance and copies of the insurance policies evidenced
on the certificates of insurance, which the CONTRACTOR is required to
purchase and maintain in accordance with the terms of this CONTRACT.

6.07 PRECONSTRUCTION CONFERENCE

Should the OWNER deem it necessary, a preconstruction conference will be held within
30 days after the effective date of the CONTRACT, but before the CONTRACTOR
starts THE WORK at the site. This conference will be attended by the CONTRACTOR,
as well as a representative of all His / hers subcontractors and others as appropriate,
to discuss the schedules referred to above, to discuss procedures for handling shop
drawings, and other submittals, and for processing applications for payment, and to
establish a working understanding among the parties as to THE WORK.

6.08 SUPERVISION AND CONSTRUCTION PROCEDURES

(A) THE CONTRACTOR shall supervise and direct THE WORK using His / Her best
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(B)

(©)

(D)

(E)

skill and attention. He / She shall be solely responsible for all construction
means, methods, techniques, sequences, and procedures and for coordinating
all portions of THE WORK under the CONTRACT. CONTRACTOR shall be
responsible to see that the finished WORK complies accurately with the
CONTRACT DOCUMENTS.

The CONTRACTOR shall be wholly responsible to the OWNER for the acts,
omissions, and errors of his employees, subcontractors and their employees and
others performing THE WORK under the CONTRACT DOCUMENTS.

If the CONTRACTOR is not employing sufficient labor or equipment to complete
this CONTRACT within the time specified, the CONTRACTOR shall employ
such additional labor and equipment as may be necessary to enable THE
WORK to progress properly.

The Contractor shall not work at night requiring the presence of an engineer or
inspector except in the case of an emergency or when restricted by a permitting
agency directive, and then only to such extent as is absolutely necessary,
provided that this clause shall not operate in case of a crew organized for regular
and continuous night work, and only on work which can be satisfactorily
performed at night.

The CONTRACTOR shall not allow any work to be done under this CONTRACT
on weekends or holidays except in the case of an emergency or upon written
notification to the OWNER. Any request by the CONTRACTOR to work on a
holiday shall be submitted in writing at least 48 hours in advance.

6.09 CONTRACTOR'S PERSONNEL

(A)

(B)

The CONTRACTOR shall employ for THE WORK, during its progress, a
competent supervisor and any necessary foremen and assistants, all
satisfactory to the ENGINEER. The supervisor shall be fully experienced in THE
WORK of the kind under this CONTRACT, and shall be the CONTRACTOR'S
representative on the job site. All communications given to the supervisor shall
be binding on the CONTRACTOR. He shall be capable of organizing and
directing THE WORK, and interpreting plans and specifications. The foremen
shall be experienced in the type of work assigned them.

The supervisor shall not be changed except with the consent of the OWNER,
unless the supervisor proves to be unsatisfactory to the CONTRACTOR and
ceases to be in his/her employ. The CONTRACTOR shall properly supervise
THE WORK, using his/her best skill and attention. Disorderly, incompetent or
intemperate persons must not be retained or allowed upon the WORK. If, in the
opinion of the OWNER, the CONTRACTOR'S supervisor or any workers on THE
PROJECT prove to be incompetent, negligent in the performance of his/her or
their duties, or neglects, or refuses to comply with directions given, or is
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otherwise unsatisfactory, he/she shall be replaced. Should the CONTRACTOR
continue to employ or again employ such person or persons, the OWNER may
withhold all payments which are or may become due. No minors shall be
employed by the CONTRACTOR.

6.10 LABOR, MATERIALS AND EQUIPMENT

(A)

(B)

(©)

(D)

(E)

Unless otherwise provided in the CONTRACT DOCUMENTS, the
CONTRACTOR shall provide, in a good workmanlike manner, and pay for all
labor, materials, machinery, equipment, tools, water, heat, utilities,
transportation, temporary facilities and utilities, and any other facilities or
services necessary to properly complete THE WORK. The CONTRACTOR
shall furnish, erect, maintain and remove such construction plants and temporary
work as may be required to properly complete THE WORK.

The CONTRACTOR shall have made himself/herself familiar with all applicable
codes, laws, ordinances and regulations which in any way may affect THE
WORK, those employees engaged in performing THE WORK, or materials or
equipment used in THE WORK.

Unless otherwise specifically provided in the specifications, all equipment,
materials and articles incorporated in THE WORK shall be new and of the best
grade of their respective kinds for the purpose. No materials or supplies for THE
WORK shall be purchased by the CONTRACTOR or by any subcontractor
subject to any chattel mortgage or under a conditional sale or other agreement
by which an interest is retained by the seller. The CONTRACTOR warrants that
he/she has good title to all materials and supplies used by him/her in THE
WORK.

The CONTRACTOR warrants to the OWNER that all materials and equipment
furnished by the CONTRACTOR under this contract will be new unless specified
otherwise, and that THE WORK will be of good quality, free from faults and
defects and in conformity with the CONTRACT DOCUMENTS. All work not
conforming to these requirements, including substitutions not allowed by the
OWNER, may be considered defective. If requested by the OWNER, the
CONTRACTOR shall furnish satisfactory evidence as to the kind and quality of
materials and equipment used in THE WORK.

Disorderly, incompetent, or intemperate persons must not be retained or allowed
upon THE WORK. Supervisors, foremen or workers who neglect or refuse to
comply with instructions of the OWNER shall be promptly removed from the
Project, and not thereafter be allowed to return without the OWNER'’S consent.
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6.11 PERMITS, TAXES, FEES, AND NOTICES

(A) The OWNER will provide EPA permits, SC DHEC permits, City, County
Encroachment permits, South Carolina Department of Transportation permits,
Army Corps of Engineers permits, and other related railroad and utility permits
and easements, as may be applicable. The CONTRACTOR shall secure and
pay for all remaining permits as needed to execute THE WORK properly.

(B) The CONTRACTOR shall be responsible for making all necessary
arrangements with governmental departments, public utilities, public carriers,
service companies and corporations owning or controlling roadways, railways,
water, sewer, gas, electrical, telephone and telegraph facilities such as
pavements, tracks, piping, wires, cables, conduits, poles, guys, etc., including
incidental structures connected therewith, that are encountered in THE WORK
in order that such items may be properly shored, supported and protected, or the
CONTRACTOR may relocate them if he/she so desires. He/She shall give all
proper notices, shall comply with requirements of such parties in the
performance of THE WORK, shall permit entrance of such parties on THE
PROJECT in order that they may perform their necessary work, and shall pay alll
charges and fees made by such parties for this work.

(C) The CONTRACTOR shall be responsible for procuring any permits or rights-of-
way for the use of property beyond the limits of the project.

(D) Licenses needed to execute THE WORK properly shall be secured and paid for
by the CONTRACTOR. The CONTRACTOR is responsible for compliance with
local laws.

(E) The cost of all sales and other applicable taxes for which the CONTRACTOR is
liable under the CONTRACT shall be included in the PRICE bid.

6.12 LAWS AND REGULATIONS

(A) The CONTRACTOR is responsible for insuring THE WORK is being performed
in compliance with applicable codes and safety standards.

(B) It is not the responsibility of the CONTRACTOR to make certain that the
CONTRACT DOCUMENTS are in accordance with applicable laws, statutes,
codes and regulations. If the CONTRACTOR observes that any of the
CONTRACT DOCUMENTS are not in conformity therewith in any respect,
he/she shall promptly notify the OWNER.

(C) If the CONTRACTOR knowingly performs work contrary to such laws,
ordinances, rules and regulations, or without notice to the OWNER, he/she shall
assume full responsibility thereof and shall bear all costs attributable thereto.
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(D) Reference to standard specifications, national codes, local or state codes or laws
and ordinances shall be held to mean the latest standard, code, specification,
tentative specification, law or ordinance or revision thereof adopted and
published at the time bids are taken.

6.13 REQUIRED PROJECT RECORDS

The CONTRACTOR shall maintain and make readily available to the OWNER certain
project records which shall include: bid estimates, payment records, payroll records,
job meeting minutes, daily reports, logs and diaries.

6.14 SITE DOCUMENTS

(A) The CONTRACTOR shall clearly display all permits so they may be easily
reviewed by the OWNER and agencies having jurisdiction over THE PROJECT.

(B) The CONTRACTOR shall maintain at the site for the OWNER a record copy of
THE PROJECT drawings and modifications thereto, marked to record all
changes made during construction; such drawings will show all dimensions
necessary to determine locations of all items placed during the performance of
THE WORK.

6.15 RIGHT OF AUDIT

CONTRACTOR'S records which shall include but not be limited to accounting records
(hard copy, as well as computer readable date if it can be made available), written
policies and procedures; subcontract files (including proposals of successful and
unsuccessful bidders, bid recaps, etc.); original estimates; estimating work sheets;
correspondence; change order files; (including documentation covering negotiated
settlements); back charge logs and supporting documentation; general ledger entries
detailing cash and trade discounts earned, insurance policies, rebates and dividends;
and any other supporting evidence deemed necessary by the OWNER to substantiate
charges related to this Contract (all foregoing hereinafter referred to as "records") shall
be open to inspection and subject to audit and/or reproduction by OWNER’S agent or
its authorized representative to the extent necessary to adequately permit evaluation
and verification of (a) Contractor compliance with Contract Documents, (b) compliance
with OWNER'’S business ethics policies, and (c) compliance with provisions for pricing
change orders, payments or claims submitted by the Contractor or any of their payees.
Such audits may require inspection and copying from time to time at reasonable times
and places, of any and all information, materials and data of every kind and character,
including without limitation, records, books, papers, documents, subscriptions,
recordings, agreements, purchase orders, leases, contracts, commitments,
arrangements, notes, daily diaries, superintendent reports, drawings, receipts,
vouchers, and memoranda, and any and all other agreements, sources of information
and matters that may in the OWNER’S judgment, have bearing on or pertain to any
matters, rights, duties or obligations under or covered by any Contract Document. Such
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records subject to audit shall also include, but not be limited to, those records necessary
to evaluate and verify direct and indirect costs, (including overhead allocations) as they
may apply to costs associated with this Contract.

The OWNER or its designee shall be afforded access to all of the Contractor's records,
and shall be allowed to interview any of the Contractor's employees, pursuant to the
provisions of this article throughout the term of this Contract and for a period of three
(3) years after final payment or longer if required by law.

Contractor shall require all subcontractors, insurance agents, and material suppliers
(payees) to comply with the provisions of this article by insertion of the requirements
hereof in a written Contract agreement between Contractor and payee. Such
requirements will also apply to Subcontractors and Sub-Subcontractors, etc. Contractor
will cooperate fully and will cause all Related Parties and all of Contractor's
subcontractors (including those entering into lump sum subcontracts) to cooperate fully
in furnishing or in making available to OWNER from time to time whenever requested
in an expeditious manner any and all such information, materials and data.

OWNER’S agent or its authorized representative shall have access to the Contractor's
facilities, shall have access to the Subcontractor's facilities, shall have access to all
necessary records, and shall be provided adequate and appropriate work space, in
order to conduct audits in compliance with this article.

If an audit inspection or examination in accordance with this article, discloses
overcharges (of any nature) by the Contractor to the OWNER in excess of one percent
(1%) of the total Contract billings, the actual cost of the OWNER’S audit shall be
reimbursed to the OWNER by the Contractor. Any adjustments and/or payments which
must be made as a result of any such audit or inspection of the Contractor's invoices
and/or records shall be made within a reasonable amount of time (not to exceed 90
days) from presentation of OWNER’S findings to Contractor.

6.16 USE OF SITE

(A) The CONTRACTOR shall confine his/her operations at the site to areas
permitted by law, ordinances, permits and the CONTRACT DOCUMENTS and
shall not unnecessarily encumber any part of the site.

(B) The CONTRACTOR will be responsible for routing of automobiles and
equipment so as not to interfere with the smooth performance of THE WORK

and will be responsible for providing all safety equipment as may be needed to
adhere to laws, ordinances or permits.

(C) The CONTRACTOR at all times shall keep the premises and site free from
accumulation of waste materials or rubbish caused by his/her operations. At the
completion of THE WORK he/she shall remove all his/her waste materials or
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rubbish from and about THE PROJECT as well as his/her tools, equipment and
machinery. Surplus materials remain the OWNER’S property and should be
neatly stockpiled at the site for pickup by the OWNER’S personnel. If the
CONTRACTOR fails to clean up at the completion of THE WORK, the OWNER
may do so and deduct the total cost from the CONTRACT.

(D)  If necessary, the CONTRACTOR shall furnish toilet conveniences, secluded
from public observation, for use by all personnel on THE WORK, whether or not
in his/her employ. They shall be kept in a clean and sanitary condition and shall
comply with the requirements of the Public Authorities having jurisdiction. He/she
shall neither create nor allow a public nuisance. Temporary sanitary facilities
shall be removed upon completion of THE WORK and the premises shall be left
clean. Workers shall not use permanent washroom facilities in existing facilities
or new work.

6.17 DIMENSIONS, ELEVATIONS, BASELINES, AND SURVEYS

CONTRACTOR shall verify all Dimensions, Elevations, Baselines and Surveys in
accordance with subparagraphs 6.17 (A), (B), (C), (D) and (E) below as well as
paragraph 4.02.

(A) Dimensions and elevations indicated on individual project drawings in reference
to existing structures, location of utilities, sewer inverts, or other information on
existing facilities, are the best available data obtainable but are not guaranteed
by the OWNER. The OWNER will not be responsible for their accuracy.

(B) The base lines for locating the principal components of THE WORK and a
suitable number of bench marks adjacent to THE WORK are shown on the
CONTRACT DRAWINGS. Base lines shall be defined as the line to which the
location of THE WORK is referenced, i.e. edge of pavement, road centerline,
property line, right-of-way or survey line. The CONTRACTOR shall be
responsible for performing all survey work required for the construction, including
the establishment of base lines and any detail surveys needed for construction.
This work shall include the staking out of the permanent and temporary
easements to insure that the CONTRACTOR is not deviating from the
designated easements.

(C)  The level of detail of survey required shall be that which the correct location of
THE WORK can be established for construction and verified by the OWNER.
Where the location of components of THE WORK and fittings are not
dimensioned, the establishment of the location of these components shall be
based upon scaling these locations of the Contract Drawings with relation to
readily identifiable land marks, e.g. survey reference points, power poles,
manholes, etc.

(D) The OWNER has prepared a document which compiles the available data and
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easement plats for establishing horizontal and vertical control. This document
will be provided to the CONTRACTOR.

(E) Before proceeding with any work dependent upon the data involved, in
accordance with paragraph 4.4 the CONTRACTOR shall field check and verify
all dimensions, grades, inverts, lines, elevations or other conditions of limitations
at the site of THE WORK to avoid construction errors or damage to existing
facilities. If any work is performed by the CONTRACTOR, or any subcontractors,
prior to adequate verification of applicable data, any resultant extra cost for
adjustment of work necessary to conform to existing conditions, or damage to
existing facilities, shall be assumed by the CONTRACTOR without
reimbursement or compensation by the OWNER.

P If necessary, the CONTRACTOR shall furnish necessary toilet conveniences,
secluded from public observation, for use of all personnel on THE WORK,
whether or not in his/her employ. They shall be kept in a clean and sanitary
condition and shall comply with the requirements and regulations of the Public
Authorities having jurisdiction. He/she shall neither create nor allow a public
nuisance. Temporary sanitary facilities shall be removed upon completion of
THE WORK and the premises shall be left clean. Workers shall not use
permanent washroom facilities in existing facilities or new work.

6.18 ROYALTIES AND PATENTS

The CONTRACTOR shall pay all royalties and license fees. He / She shall defend alll
suits or claims for infringement of any patent rights and shall hold the OWNER harmless
from loss or account thereof, except if the OWNER will be responsible for all such loss
when a particular decision, process or the product of a particular manufacturer is
specified in the CONTRACT DOCUMENTS. However, if the CONTRACTOR has
reason to believe that the design, process, or product specified is an infringement of a
patent, he/she shall be responsible for such loss unless he/she promptly informs the
OWNER in writing of the infringement.

6.19 INDEMNIFICATION

(A)  To the fullest extent permitted by law, the CONTRACTOR shall indemnify and
hold harmless, the OWNER, its agents and its employees from and against all
claims, damages, losses and expenses, including but not limited to attorney's
fees, arising out of or resulting from the performance of the work, provided that
any such claim, damage, loss or expense 1) is attributable to bodily injury,
sickness, disease or death, or to injury to or destruction of tangible property
(other than the work itself) including the loss of use resulting there from, and 2)
is caused in whole or part by any negligent act or omission of the
CONTRACTOR, any subcontractor, anyone directly or indirectly employed by
any of them or anyone for whose acts any of them may be liable, regardless
whether or not it is caused in part by a party indemnified hereunder. Such
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obligation shall not be construed to negate, abridge, or otherwise reduce any
other right or obligation of indemnity which would otherwise exist as to any party
or person described in this section.

(B) Inany and all claims against the OWNER or any of their agents or employees
by any employee of the CONTRACTOR, any subcontractor, anyone directly or
indirectly employed by any of them or anyone for whose acts any of them may
be liable, the indemnification obligation under this section shall not be limited in
any way by any limitation on the amount or type of damages, compensation or
benefits payable by or for the CONTRACTOR or any subcontractor under
workmen's compensation acts, disability benefit acts, or other employee benefit
acts.

(C)  The obligation of the CONTRACTOR under this Section shall not extend to the
liability of the OWNER, its agents or employees, arising out of 1) the preparation
or approval of maps, drawings, opinions, reports, surveys, change orders,
designs or specifications, or 2) the giving of or the failure to give directions or
instructions by the OWNER, its agents or employees provided such giving or
failure to give directions or instructions is the primary cause of the injury or
damage.

6.20 SAFETY PRECAUTIONS AND PROGRAMS

(A) The CONTRACTOR shall be responsible for initiating, maintaining and
supervising all safety precautions and programs in connection with THE WORK.

(B) The CONTRACTOR shall take all reasonable precautions for the safety of, and
shall provide all reasonable protection to prevent damage, injury or loss to:

Q) All employees on THE PROJECT and all other persons who may be
affected thereby;

(2)  Any part of the completed project and all materials and equipment to be
incorporated therein, whether in storage on or off the site, under the care,
custody or control of the CONTRACTOR or any of his/her
Subcontractors;

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

(C) The CONTRACTOR shall comply with all applicable Laws and Regulations of
any public body having jurisdiction for the safety of persons or property or to
protect them from damage, injury or loss; and shall erect and maintain all
necessary safeguards for such safety and protection. The CONTRACTOR shall
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notify OWNERs of adjacent property and of Underground Facilities and the utility
OWNER'S when prosecution of THE WORK may affect them, and shall
cooperate with them in the protection, removal, relocation, and replacement of
their property. All damage, injury or loss to any property referred to above,
caused directly or indirectly, in whole or in part, by the CONTRACTOR, any
Subcontractor, supplier, or any other person or organization directly or indirectly
employed by any of them to perform or furnish any of THE WORK, or anyone
for whose acts any of them may be liable, shall be remedied by CONTRACTOR.
The CONTRACTOR'S duties and responsibilities for the safety and protection of
THE WORK shall continue until such time as THE WORK is completed and is
acceptable to OWNER. The CONTRACTOR shall designate a responsible
representative at the site whose duty shall be the prevention of accidents. This
person shall be the CONTRACTOR'S Superintendent, unless otherwise
designated in writing by the CONTRACTOR to the OWNER.

(D) The CONTRACTOR and/or his/her subcontractors shall obtain written
permission from the OWNER prior to bringing hazardous substances onto the
OWNER'S property or project site. A "Hazardous Substance" as defined by the
Occupational Safety and Health Administration (OSHA), is any substance which,
by reason of being explosive, flammable, poisonous, corrosive, oxidizing,
irritating, or otherwise harmful, is likely to cause death, injury, or ililness. When
a hazardous substance is required in the execution of the WORK, the
CONTRACTOR shall submit a copy of the Material Safety Data Sheet (MSDS)
to the OWNER and comply with its guidelines and any other special handling
instructions that the OWNER may require. Likewise, the OWNER will make
available MSDS's for hazardous materials present, when work will be performed
on the OWNER'’S property.

All CONTRACTOR personnel shall read the MSDS sheet for each product to be
utilized by the CONTRACTOR as well as those made available by the OWNER.
The CONTRACTOR shall certify in writing that all His / Her personnel has read
both the OWNER AND CONTRACTOR’S MSDS and that he/she has warned
and/or trained all of his/her personnel about any known hazards and how to
correctly handle the products and properly protect themselves. The
CONTRACTOR is responsible that all his/her employees have and utilize all
required protective gear, equipment and training, including but not limited to:
clothing, glasses, masks, and hats, as well as tools, materials, supplies, and
equipment necessary to be within compliance of all Laws, Acts, Ordinances,
Rules and Regulations, Codes and Standards.
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6.21 EMERGENCIES

In any emergency affecting safety or persons or property, the CONTRACTOR shall act,
at his/her discretion, to prevent threatened damage, injury or loss. Any additional
compensation claimed by the CONTRACTOR on account of emergency work shall be
determined as provided in Paragraph 9, changes in the CONTRACT.

6.22 SUBCONTRACTOR

(A)

(B)

©

(D)

(E)

(F)

A Subcontractor is a person or entity who has a direct contract with the
CONTRACTOR to perform any of THE WORK.

The CONTRACTOR shall not award any work to any subcontractor without prior
written approval of the OWNER.

The CONTRACTOR shall not contract with any such proposed person or entity
to whom the OWNER has made reasonable objection to. The CONTRACTOR
shall not be required to contract with anyone to whom he has a reasonable
objection.

If the OWNER has reasonable objection to any such proposed person or entity,
the CONTRACTOR shall submit a substitute for approval by the OWNER.

The CONTRACTOR shall make no substitution for any subcontractor previously
selected without first gaining the approval of the OWNER for the substitution.

By an appropriate agreement, written where legally required for validity, the
CONTRACTOR shall require each Subcontractor, to the extent of the work to be
performed by the Subcontractor, to be bound to the CONTRACTOR by the terms
of the CONTRACT DOCUMENTS, and to assume toward the CONTRACTOR
all the obligations and responsibilities which the CONTRACTOR, by these
Documents, assumes toward the OWNER. Said agreement shall preserve and
protect the rights of the OWNER under the CONTRACT DOCUMENTS with
respect to the work to be performed by the Subcontractor so that the
subcontracting thereof will not prejudice such rights, and shall allow to the
Subcontractor, unless specifically provided otherwise in the Contractor-
Subcontractor agreement, the benefit of all rights, remedies and redress against
the CONTRACTOR that the CONTRACTOR, by these Documents, has against
the OWNER. The OWNER will be furnished a copy of any and all agreements
between the CONTRACTOR and its subcontractors. Where appropriate, the
CONTRACTOR shall require each Subcontractor to enter into similar
agreements with his Sub-Contractors. The CONTRACTOR shall make available
to each proposed Subcontractor, prior to the execution of the Subcontract,
copies of the CONTRACT DOCUMENTS to which the Subcontractor will be
bound by this paragraph, and identify to the Subcontractor any terms and
conditions of the proposed Subcontract which may be at variance with the

GC-22

EC-CD-00012 (Rev. 02/11/15)
When printed, this document is uncontrolled.



6.23

6.24

6.25

6.26

CONTRACT DOCUMENTS. Each Subcontractor shall similarly make copies of
such Documents available to his Sub-Contractors.

CONTINUING THE WORK

CONTRACTOR shall carry on THE WORK and adhere to the progress schedule during
all disputes or disagreements with OWNER. No WORK shall be delayed or postponed
pending resolution of any disputes or disagreements, unless the CONTRACTOR and
OWNER agree in writing.

NO PASS-THROUGH CLAIMS

CONTRACTOR shall defend and deal with all claims by his / her subcontractors in the
first instance.

FINANCIAL ABILITY

The Contractor is expected to have the financial ability to perform his / her contract; lack
of sufficient working capital does not constitute an excusable cause for delay.

ADJUSTING PROGRESS SCHEDULE

Within 14 days after receipt of written request from the OWNER, the CONTRACTOR
shall submit to OWNER for written approval adjustments in the progress schedule (as
per paragraph 6.06B) to effect the impact thereon of new developments; these will
conform generally to the progress schedule then in effect and additionally will comply
with any provisions of the General Requirements applicable thereto. Upon written
approval of the OWNER, the CONTRACTOR shall make such modifications to his/her
prosecution of THE WORK as required by the adjustments to the progress schedule.
Nothing in this paragraph shall be construed as limiting, restricting, or abridging the
CONTRACTOR'S sole responsibility for the timely completion of THE WORK.

7.00 PAYMENTS TO CONTRACTOR AND COMPLETION:

7.01

SCHEDULE OF VALUES

The schedule of values established by the CONTRACTOR and the OWNER will serve
as the basis for progress payments and will be incorporated into a form of Application
for Payment only when acceptable and approved in writing by the OWNER. Progress
payments on account of Unit Price Work will be based on the number of units completed
in full conformance and compliance with the CONTRACT DOCUMENTS as determined
by the OWNER.
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7.02 REQUESTS FOR PROGRESS PAYMENT

At least twenty (20) days before each progress payment is scheduled (but not more
often than once a month), the CONTRACTOR shall submit to the OWNER for review a
Request for Payment filled out and signed by the CONTRACTOR covering THE WORK
completed as of the date of the Request and accompanied by such supporting
documentation as is required by the Contract Documents. Form PR-1, Pay Request
Form, as provided in these documents must be used when requesting payment or said
request will denied. If payment is requested on the basis of materials and equipment
not incorporated in THE WORK but delivered and suitably stored at the site or at another
location agreed to in writing, the Request for Payment shall also be accompanied by a
bill of sale, invoice or other documentation warranting that the OWNER has received
the materials and equipment free and clear of all liens, charges, security interests and
encumbrances (which are hereinafter in these General Conditions referred to as
"Liens") and evidence that the materials and equipment are covered by appropriate
property insurance and other arrangements to protect the OWNER'S interest therein,
all of which will be satisfactory to the OWNER. The amount retained with respect to
progress payments will be as stipulated in the agreement.

7.03 CONTRACTOR'S WARRANTY OF TITLE

The CONTRACTOR warrants and guarantees that title to all WORK, materials and
equipment covered by any Application for Payment, whether incorporated in the Project
or not, will pass to the OWNER no later than the time of payment free and clear of all
Liens.

7.04 REVIEW OF APPLICATIONS FOR PROGRESS PAYMENT

(A) The OWNER will, within THIRTY days after receipt of each Application for
Payment, either make payment to CONTRACTOR or return the Application to
the CONTRACTOR indicating in writing the OWNER’S reasons for refusing to
recommend payment. In the latter case, the CONTRACTOR may make the
necessary corrections and resubmit the Application. Twenty days after
presentation of the Application for Payment, with the OWNER'’S approval, the
amount approved (subject to the provisions of subparagraph (B) below) become
due and when due will be paid by the OWNER to the CONTRACTOR.

(C) The OWNER may refuse to make the whole or any part of any payment because
of subsequently discovered evidence or the results of subsequent inspections or
tests that nullify any such payment previously recommended to

such extent as may be necessary in the OWNER'S opinion to protect the
OWNER from loss because:

(1) THE WORK is defective, or completed WORK has been damaged
requiring correction or replacement,
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(2) The CONTRACT PRICE has been reduced by Written Amendment or
Change Order,

(3) The OWNER has been required to correct defective WORK or complete
WORK in accordance with paragraph 12.02, or

4) Of the OWNER'’S actual knowledge of the occurrence of any of the events
enumerated in paragraph 10.02.

(C) The OWNER may refuse to make payment of the full amount because claims
have been made against the OWNER on account of the CONTRACTOR's
performance or furnishing of THE WORK or Liens have been filed in connection
with THE WORK or there are other items entiting the OWNER to a set-off
against the amount recommended, but the OWNER must give the
CONTRACTOR immediate written notice stating the reasons for such action.

7.05 SUBSTANTIAL COMPLETION

(A)  When the CONTRACTOR considers the entire WORK ready for its intended
use, the CONTRACTOR shall notify the OWNER in writing that the entire WORK
is substantially complete (except for items specifically listed by the
CONTRACTOR as incomplete). Within a reasonable time thereafter, the
OWNER and the CONTRACTOR shall make an inspection of THE WORK to
determine the status of completion. If the OWNER does not consider THE
WORK substantially complete, the OWNER will notify the CONTRACTOR in
writing giving the reasons therefor. If the OWNER considers THE WORK
substantially complete, the OWNER will notify CONTRACTOR of OWNER’S
acceptance of THE WORK (except for items specifically listed by
CONTRACTOR as incomplete).

(B) The OWNER shall have the right to exclude the CONTRACTOR from THE
WORK after the date of Substantial Completion, but the OWNER shall allow the
CONTRACTOR reasonable access to complete or correct items on the tentative
list.

7.06 PARTIAL UTILIZATION

(A)  Use by the OWNER of any finished part of THE WORK which has specifically
been identified in the Contract Documents, or which the OWNER and the
CONTRACTOR agree constitutes a separately functioning and usable part of
THE WORK that can be used by the OWNER without significant interference
with the CONTRACTOR's performance of the remainder of THE WORK, may
be accomplished prior to Substantial Completion of all THE WORK subject to
the following:
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(1) The OWNER at any time may request the CONTRACTOR in writing to
permit the OWNER to use any such part of THE WORK which the
OWNER believes to be ready for its intended use and substantially
complete. If the CONTRACTOR agrees, the CONTRACTOR will certify
to the OWNER that said part of THE WORK is substantially complete.
The CONTRACTOR at any time may notify the OWNER in writing that
the CONTRACTOR considers any such part of THE WORK ready for its
intended use and substantially complete and request the OWNER to
accept that part of THE WORK as being substantially complete. Within a
reasonable time after either such request, the OWNER and the
CONTRACTOR shall make an inspection of that part of THE WORK to
determine its status of completion. If the OWNER does not consider that
part of THE WORK to be substantially complete, the OWNER will notify
the CONTRACTOR in writing giving the reasons therefor. If the OWNER
considers that part of THE WORK to be substantially complete, the
provisions of paragraphs 7.5 (A) and (B) above will apply with respect to
of substantial completion of that part of THE WORK and the division of
responsibility in respect thereof and access thereto.

(2) The OWNER may at any time request the CONTRACTOR in writing to
permit the OWNER to take over operation of any such part of THE WORK
although it is not substantially complete. Within a reasonable time
thereafter the OWNER and the CONTRACTOR shall make an inspection
of that part of THE WORK to determine its status of completion and will
prepare a list of the items remaining to be completed or corrected thereon
before final payment. If the CONTRACTOR does not object in writing to
the OWNER that such part of THE WORK is not ready for separate
operation by the OWNER, the OWNER will finalize the list of items to be
completed or corrected and will deliver such list to the CONTRACTOR
together with a written division of responsibilities pending final payment
between the OWNER and the CONTRACTOR with respect to security,
operation, safety, maintenance, utilities, insurance, warranties and
guarantees for that part of THE WORK which will become binding upon
the OWNER and the CONTRACTOR at the time when the OWNER takes
over such operation. During such operation and prior to Substantial
Completion of such part of THE WORK, the OWNER shall allow the
CONTRACTOR reasonable access to complete or correct items on said
list and to complete other related WORK.

3) No occupancy or separate operation of part of THE WORK will be
accomplished prior to compliance with the requirements of paragraph 8
in respect of property insurance.
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7.07 FINAL INSPECTION

Upon written notice from the CONTRACTOR that the entire WORK or an agreed portion
thereof is complete, the OWNER will make a final inspection with the CONTRACTOR
and will notify the CONTRACTOR in writing of all particulars in which this inspection
reveals that THE WORK is incomplete or defective. The CONTRACTOR shall
immediately take such measures as are necessary to remedy such deficiencies.

7.08 FINAL APPLICATION FOR PAYMENT

After the CONTRACTOR has completed all such corrections to the satisfaction of the
OWNER and delivered all maintenance and operating instructions, schedules,
guarantees, Bonds, certificates of inspection, marked-up record documents and other
documents - all as required by the Contract Documents, and after the OWNER has
indicated that THE WORK is acceptable (subject to the provisions of subparagraph 7.09
below), the CONTRACTOR may make application for final payment following the
procedure for progress payments. The final Application for Payment shall be
accompanied by all documentation called for in the Contract Documents, together with
complete and legally effective releases or waivers (satisfactory to the OWNER) of alll
Liens arising out of or filed in connection with THE WORK. In lieu thereof and as
approved by the OWNER, the CONTRACTOR may furnish receipts or releases in full;
an affidavit of the CONTRACTOR that the releases and receipts include all labor,
services, material and equipment for which a Lien could be filed, and that all payrolls,
material and equipment bills, and other indebtedness connected with THE WORK for
which the OWNER or the OWNER'’S property might in any way be responsible, have
been paid or otherwise satisfied; and consent of the surety, if any, to final payment. If
any Subcontractor or Supplier fails to furnish a Release or receipt in full, the
CONTRACTOR may furnish a Bond or other collateral satisfactory to the OWNER to
indemnify the OWNER against any Lien.

7.09 FINAL PAYMENT AND ACCEPTANCE

(A) If, on the basis of the OWNER’S observation of THE WORK during construction
and final inspection, and the OWNER'’S review of the final Application for
Payment and accompanying documentation - all as required by the Contract
Documents - the OWNER is satisfied that THE WORK has been completed and
the CONTRACTOR's other obligations under the Contract Documents have
been fulfilled, final payment will be made, subject to the provisions of sub-
paragraph 7.11 below. Otherwise, the OWNER will return the Application to the
CONTRACTOR, indicating in writing the reasons for refusing to make final
payment, in which case the CONTRACTOR shall make the necessary
corrections and resubmit the Application. Thirty days after presentation to the
OWNER of the Application and accompanying documentation, in appropriate
form and substance, the final payment will become due and will be paid by the
OWNER to the CONTRACTOR.
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(D) If, through no fault of the CONTRACTOR, final completion of THE WORK is
significantly delayed and if the OWNER so confirms, the OWNER shall, upon
receipt of the CONTRACTOR's final Application for Payment and without
terminating the Agreement, make payment of the balance due for that portion of
THE WORK fully completed and accepted. If the remaining balance to be held
by the OWNER for WORK not fully completed or corrected is less than the
retainment stipulated in the Agreement, and if Bonds have been furnished as
required in paragraph 8, the written consent of the surety to the payment of the
balance due for that portion of THE WORK fully completed and accepted shall
be submitted by the CONTRACTOR to the OWNER with the Application for such
payment. Such payment shall be made under the terms and conditions
governing final payment, except that it shall not constitute a waiver of claims.

7.10 CONTRACTOR'S CONTINUING OBLIGATION

The CONTRACTOR's obligation to perform and complete THE WORK in accordance
with the Contract Documents shall be absolute. Neither any progress or final payment
by the OWNER to the CONTRACTOR under the Contract Documents, nor any use or
occupancy of THE WORK or any part thereof by the OWNER, nor any act of acceptance
by the OWNER nor any failure to do so, nor any review and approval of a Shop Drawing
or sample submission, nor the issuance of a notice of acceptability by the OWNER
pursuant to sub-paragraph 7.9 (A) above, nor any correction of defective WORK by the
OWNER will constitute an acceptance of WORK not in accordance with the Contract
Documents or a release of the CONTRACTOR's obligation to perform THE WORK in
accordance with the Contract Documents.

7.11 WAIVER OF CLAIMS
The making and acceptance of final payment will constitute:

(A)  Awaiver of all claims by the OWNER against the CONTRACTOR, except claims
arising from unsettled Liens, from defective WORK appearing after final
inspection pursuant to sub-paragraph 7.07 above or from failure to comply with
the Contract Documents or the terms of any special guarantee specified therein;
however, it will not constitute a waiver by the OWNER of any right in respect of
the CONTRACTOR's continuing obligations under the Contract Documents; and

(B) A waiver of all claims by the CONTRACTOR against the OWNER other than
those previously made in writing and still unsettled.

8.00 BONDS AND INSURANCE:

8.01 BONDS

Performance and Payment Bonds: Concurrent with the execution of the Agreement
and within 14 calendar days of the Notice of Award, the successful CONTRACTOR
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shall procure, execute and deliver to the OWNER and maintain, at his/her own cost and
expense, the following bonds, in the forms attached, of a surety company authorized
and approved by the State of South Carolina as a Surety:

(A)  Performance Bond - in an amount not less than 100% of the total amount
payable to the CONTRACTOR by the terms of the CONTRACT as security for
the faithful performance of THE WORK. Bond must be valid until one year after
the date of issuance of the Certificate of Substantial Completion.

(B) Payment Bond - in an amount not less than 100% of the total amount payable
to the CONTRACTOR by the terms of the CONTRACT as security for the
payment of all persons performing labor and furnishing material in connection
with THE WORK. Bond must be valid until one year after date of issuance of
the Certificate of Substantial Completion.

All Bonds signed by an agent must be accompanied by a certified copy of the
authority to act.

If the Surety on any Bond furnished by the CONTRACTOR is declared bankrupt or
becomes insolvent or its right to do business in the State of South Carolina is revoked,
the CONTRACTOR shall within five (5) days thereafter substitute another Bond or
Surety, both of which shall be acceptable to the OWNER.

8.02 INSURANCE

(A)  The CONTRACT shall not be executed until the CONTRACTOR has obtained
all the insurance required under this paragraph and such insurance has been
approved by the OWNER, nor shall the CONTRACTOR allow any subcontractor
to commence work on his subcontract until the insurance required of the
subcontractor has been so obtained. The CONTRACTOR shall not commence
work under this CONTRACT until the OWNER has been furnished with copies
of the proposed insurance policies and has approved the same.

(B) The CONTRACTOR shall purchase and maintain such insurance as will protect
him/her from claims set forth below which may arise out of or result from the
CONTRACTOR'S operations under the CONTRACT, whether such operations
be by himself/herself or by any Subcontractor or by anyone directly or indirectly
employed by any of them, or by anyone for whose acts any of them may be
liable:

Q) Claims under workers' or workmen's compensation disability benefit and
other similar employee benefit acts;

(2 Claims for damages because of bodily injury, occupational sickness or
disease, or death of his/her employees;
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3)

(4)

(5)

(6)

(7)

Claims for damages because of bodily injury, sickness or disease, or
death of any person other than his/her employees;

Claims for damages insured by usual personal injury liability coverage
which are sustained 1) by any person as a result of an offense directly or
indirectly related to the employment of such person by the
CONTRACTOR, or 2) by any other person;

Claims for damages, other than to THE WORK itself, because of injury to
or destruction of tangible property, including loss of use there from; and

Claims for damages because of bodily injury or death of any person or
property damage arising out of the OWNERSship, maintenance or use of
any motor vehicle;

Claims for damages or theft of any materials supplied by the OWNER.

(C) The insurance required by this Section shall be written for not less than the
following or greater if required by law:

(1)

(@)

EC-CD-00012 (Rev. 02/11/15)

Worker's Compensation:

The CONTRACTOR shall procure and maintain, during the life of the
CONTRACT, Workers Compensation Insurance under the provisions of
the South Carolina Workers Compensation Act. Alternative insurance or
rejection of the S.C. Workers Compensation Act is not allowed. The
amounts shall be as follows:

Employers' Liability:

Each Accident $ 500,000.00
Disease - Policy Limit $ 500,000.00
Disease - Each Employee $ 500,000.00

Commercial General Liability ("Occurrence Form CG 00 01, Edition
11/88 or 10/93): The CONTRACTOR shall procure and shall maintain
during the life of the CONTRACT, such Commercial General Liability
insurance as shall protect him/her and any subcontractor performing work
covered by this CONTRACT from claims for damages for Bodily injury,
including accidental death, as well as from claims for property damages,
which may arise from operations under the CONTRACT, whether such
operations are by himself/herself or by any subcontractor or by anyone
directly or indirectly employed by either of them. Any exclusionary
endorsements must be shown on the Certificate of Insurance and must
be approved by the OWNER prior to executing the CONTRACT. The
amount of insurance shall not be less than the following:
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@) General Aggregate per Project:  $ 2,000,000.00

(b) Products/Complete Operations
Aggregate: $ 2,000,000.00

(c) Personal & Advertising Injury: $ 1,000,000.00

(d) Each Occurrence: $ 1,000,000.00
()  Fire Damage: $ 50,000.00
® Medical Expense: $ 5,000.00

(3)  Automobile Liability (Symbol 1 "Any Auto”, Form CA 00 01,
Edition 06/92 or 12/93):

Combined Single Limit: $ 1,000,000.00

4) Umbrella Liability (Excess of Commercial General Liability,
Automobile Liability and Employers' Liability):

@) Each Occurrence: $ 1,000,000.00
(b)  Aggregate: $ 1,000.000.00

(D) The insurance required hereof, shall provide adequate protection for the
CONTRACTOR and his/her subcontractors, respectively, as well as the
OWNER, against damage claims which may arise from operations under this
CONTRACT, whether such operations be by the insured or by anyone directly
or indirectly employed by him/her and, also, against any special hazards which
may be encountered in the performance of this CONTRACT.

(E) The CONTRACTOR shall maintain "All-Risk", or equivalent form, of installation
coverage including Wind, Theft, and Earthquake, Vandalism and Malicious
Mischief Insurance on insurable items of construction, while in the course of
construction, including foundations, attachments and all permanent fixtures
belonging to and constituting a part of said structures. The policy or policies shall
also cover material, machinery and equipment installed or stored at the site if the
cost of these items is included in the CONTRACT. The amount of insurance
must, at all times, be at least equal to the actual cash value of the insured
property. The policy shall be in the name of the OWNER and the
CONTRACTOR, as their interests may appear.

(F)  The CONTRACTOR shall furnish to the OWNER the certificates of insurance in
effect and copies of the insurance policies evidenced by the certificates of
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insurance by companies acceptable to the OWNER covering the above
specified items and including an endorsement incorporating the Hold Harmless
Agreement assumed by the CONTRACTOR. The certificates shall contain a
provision that the policies certified will not be canceled without thirty days written
notice to the OWNER. The OWNER shall be named Additional Insured on the
General Liability (Form CG 20 10, edition 10/93) and the Insurance Company
shall have an A.M. Best Company Rating of A- or Better and shall be Licensed
in South Carolina. The CONTRACTOR shall be solely responsible for securing
certificates of insurance coverage as heretofore specified from all subcontractors
engaged in THE WORK, and will provide the OWNER with copies of the same
prior to said subcontractors commencing work.

(G) The CONTRACTOR shall be held responsible for all injuries to his/her
employees or other persons, and all damages to OWNER or any others caused
by or resulting from the negligence, alleged negligence, or act or omission of
himself/herself, his/lher employees or agents, subcontractors or their employees
or agents, or any one directly or indirectly employed by the CONTRACTOR,
during the progress of, or connected with the prosecution of the work, whether
within the limits of the work, or elsewhere, as arising out of any act or omission
incident to the inspection or supervision by the OWNER or their representatives,
of the work included in this CONTRACT.

(H) The CONTRACTOR shall indemnify and hold harmless the OWNER, and
OWNER'S representatives or agents of and from all suits, losses, damages,
cost, expense, judgments or decrees whatever arising out of such action or suit
that may be brought as aforesaid, including all of the OWNER'’S costs, expenses
and attorney's fees incurred in the defense of said claim.

()] The CONTRACTOR must restore all injured property of any kind to a condition
as good as that found when he entered upon THE WORK. He/she shall assume
all risk and bear any loss or injury to property or persons occasioned by neglect
or accident during the progress of work, until the same shall have been
completed and accepted. He/she shall also assume all blame or loss by reason
of neglect or violation of any local, State or Federal law, rule, regulation or order.
The CONTRACTOR shall give to the proper authorities all required notices
relating to THE WORK, obtain all official permits and licenses and pay all proper
fees. He/she shall make good any injury that may have occurred to any adjoining
building, structure or utility in consequence of this work.

J) The CONTRACTOR shall provide adequate protection against injury or loss
arising in connection with this CONTRACT for all his/her work and the property
of the OWNER. He/she shall make good any such damage, injury or loss,
except such as may be due directly to errors in the drawings or specifications or
caused by agents or employees of the OWNER. He/she shall adequately protect
adjacent property as provided by law and by the specifications and drawings.
He/she shall provide passageways, guard fences, lights, watchmen and other
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facilities for protection as required by public authority and local conditions.

(K) In an emergency affecting the safety of life or of the work, the CONTRACTOR
without special instruction or authorization from the OWNER is hereby permitted
to act, at his/her discretion to prevent such threatened loss or injury and he/she
shall act without appeal, if so instructed or authorized. Any compensation
claimed by the CONTRACTOR on account of emergency work shall be
determined in accordance with the terms of the CONTRACT DOCUMENTS.

9.00 CHANGES IN THE CONTRACT:

9.01 CHANGES IN THE WORK

(A)  Without invalidating the Agreement and without notice to any surety, the
OWNER may, at any time or from time to time, order additions, deletions or
revisions in THE WORK; these will be authorized by a Written Amendment, a
Change Order, or a Work Directive Change. Upon receipt of any such
document, the CONTRACTOR shall promptly proceed with THE WORK
involved which will be performed under the applicable conditions of the Contract
Documents (except as otherwise specifically provided).

(B) If the OWNER and the CONTRACTOR are unable to agree as to the extent, if
any, of an increase or decrease in the CONTRACT PRICE or an extension or
shortening of the CONTRACT TIME that should be allowed as a result of a Work
Directive Change, a claim may be made therefore as provided herein. The
CONTRACTOR will proceed with the work pending contract price and time
adjustment.

(C) The CONTRACTOR shall not be entitled to an increase in the CONTRACT
PRICE or an extension of the CONTRACT TIME with respect to any WORK
performed that is not required by the Contract Documents as amended, modified
and supplemented as provided in paragraph 2, except in the case of an
emergency as provided in paragraph 6 and except in the case of uncovering
WORK as provided in paragraph 12.

(D) The OWNER and the CONTRACTOR shall execute appropriate Change Orders
(or Written Amendments) covering:

Q) Changes in THE WORK which are ordered by the OWNER and are
required because of acceptance of defective WORK and/or correcting
defective WORK, or are agreed to by the parties;

(2 Changes in the CONTRACT PRICE or CONTRACT TIME which are
agreed to by the parties; and/or

3 Changes in the CONTRACT PRICE or CONTRACT TIME which embody
the substance of any written decision rendered by the OWNER; provided
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that, in lieu of executing any such Change Order, an appeal may be taken
from any such decision in accordance with the provisions of the Contract
Documents and applicable Laws and Regulations, but during any such
appeal, the CONTRACTOR shall carry on THE WORK and adhere to the
progress schedule.

(E) If notice of any change affecting the general scope of THE WORK or the
provisions of the Contract Documents (including, but not limited to, CONTRACT
PRICE or CONTRACT TIME) is required by the provisions of any Bond to be
given to a surety, the giving of any such notice will be the CONTRACTOR's
responsibility, and the amount of each applicable Bond will be adjusted
accordingly.

9.02 CHANGE OF CONTRACT PRICE

(A) The CONTRACT PRICE constitutes the total compensation (subject to
authorized adjustments) payable to the CONTRACTOR for performing THE
WORK. All duties, responsibilities and obligations assigned to or undertaken by
the CONTRACTOR shall be at his/her expense without change in the
CONTRACT PRICE.

(B) The CONTRACT PRICE may only be changed by a Change Order or by a
Written Amendment. Any claim for an increase or decrease in the CONTRACT
PRICE shall be based on written notice delivered by the party making the claim
to the other party promptly (but in no event later than fourteen (14) calendar days
after the occurrence of the event giving rise to the claim and stating the general
nature of the claim. Notice of the amount of the claim with supporting data shall
be delivered within thirty days after such occurrence (unless within said thirty
days, the CONTRACTOR submits a written request for a longer period of time
in which to prepare the amount of the claim with supporting data and the
OWNER allows in writing such additional period of time to ascertain more
accurate data in support of the claim) and shall be accompanied by claimant's
written statement that the amount claimed covers all known amounts (direct,
indirect and consequential) to which the claimant is entitled as a result of the
occurrence of said event. No claim for an adjustment in the CONTRACT PRICE
will be valid if not submitted in accordance with this paragraph. All claims and/or
requests for Change Order from the CONTRACTOR shall be subject to Audit by
the OWNER, pursuant to the provisions of paragraph 6.13.

(C)  The value of any WORK covered by a Change Order or of any claim for an
increase or decrease in the CONTRACT PRICE shall be determined in one of
the following ways:

(1) Where THE WORK involved is covered by unit prices contained in the
Contract Documents, by application of unit prices to the quantities of the
items involved.
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(2) By mutual acceptance of a lump sum.

3 On the basis of the Cost of THE WORK (determined as provided in sub-
paragraph 9.03A below) plus a CONTRACTOR's Fee for overhead and
profit (determined as provided in paragraphs 9.04 below).

9.03 COST OF THE WORK

(A)  The term Cost of THE WORK means the sum of all costs* necessarily incurred
and paid by the CONTRACTOR in the proper performance of THE WORK.
Except as may otherwise be agreed to in writing by the OWNER, such costs*
shall be in amounts no higher than those prevailing in the locality of the Project,
shall include only the following items and shall not include any of the costs
itemized in sub-paragraph (G) below:

*Cost of all equipment shall be in conformity with the latest edition
of the rental rate blue book as published by Dataquest Inc., of San
Jose, California.

(B)  Payroll costs for employees in the direct employ of the CONTRACTOR in the
performance of THE WORK under schedules of job classifications agreed upon
by the OWNER and the CONTRACTOR. Payroll costs for employees not
employed full time on THE WORK shall be apportioned on the basis of their time
spent on THE WORK. Payroll costs shall include, but not be limited to, salaries
and wages plus the cost of fringe benefits which shall include social security
contributions, unemployment, excise and payroll taxes, workers' or workmen's
compensation, health and retirement benefits, bonuses, sick leave, vacation and
holiday pay applicable thereto. Such employees shall include superintendents
and foremen at the site. The expenses of performing WORK after regular
working hours, on Saturday, Sunday or legal holidays shall be included in the
above to the extent authorized by the OWNER.

(C) Cost of all materials and equipment (mechanical and electrical such as pumps,
electrical panels, etc.) furnished and incorporated in THE WORK, including costs
of transportation and storage thereof, and Suppliers' field services required in
connection therewith. All cash discounts shall accrue to the CONTRACTOR
unless the OWNER deposits funds with the CONTRACTOR with which to make
payments, in which case the cash discounts shall accrue to the OWNER. All
trade discounts, rebates and refunds and all returns from sale of surplus material
and equipment shall accrue to the OWNER, and the CONTRACTOR shall make
provisions so that they may be obtained.

(D) Payments made by the CONTRACTOR to the Subcontractors for WORK
performed by Subcontractors. If required by the OWNER, the CONTRACTOR
shall obtain competitive bids from Subcontractors acceptable to the
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CONTRACTOR and shall deliver such bids to the OWNER who will then
determine, with the advice of the ENGINEER, which bids will be accepted. If a
subcontract provides that the Subcontractor is to be paid on the basis of Cost of
THE WORK Plus a Fee, the Subcontractor's Cost of THE WORK shall be
determined in the same manner as the CONTRACTOR's Cost of THE WORK.
All subcontracts shall be subject to the other provisions of the Contract
Documents insofar as applicable.

(E) Costs of special consultants (including but not limited to engineers, architects,
testing laboratories, surveyors, attorneys and accountants) employed for
services specifically related to THE WORK.

(F)  Supplemental costs including the following:

(1) The proportion of necessary transportation, travel and subsistence
expenses of the CONTRACTOR's employees incurred in discharge of
duties connected with THE WORK.

(2 Cost, including transportation and maintenance, of all materials, supplies,
equipment, machinery, appliances, office and temporary facilities at the
site and hand tools not owned by the workers, which are consumed in the
performance of THE WORK, and cost less market value of such items
used but not consumed which remain the property of the CONTRACTOR.

3 Cost for rentals of all construction equipment and machinery and the parts
thereof whether rented from the CONTRACTOR or others will be in
accordance with the latest edition of the Rental Rate Blue Book,
published by Dataquest, Inc. of San Jose, California. To determine the
payment to the CONTRACTOR, the base monthly rate will be adjusted
as per the Rate Adjustment Tables and Regional Adjustment Factor for
each equipment type. The adjustment factors are contained in the Blue
Book. The Hourly Rate will be the monthly rate divided by 176; weekly
and daily rates will not be used. After the above adjustments are made
to the base rates, the Estimated Operating Cost shown in the Blue Book
shall be added based on the number of hours the equipment was actually
operated. The above shall be full compensation for all equipment costs
except operator cost. Payment for operators will be in accordance with
paragraph 9.03(B) above. Payment will be made for the actual time that
authorized equipment is in operation (on the change order extra work).
No percentage will be added to rental sum (other than CONTRACTOR's
Fee as per paragraph 9.04 below), and no increase in rate will be allowed
for overtime. The rental of any such equipment, machinery or parts shall
cease when the use thereof is no longer necessary for THE WORK.

4) Sales, consumer, use or similar taxes related to THE WORK, and for
which the CONTRACTOR s liable, imposed by Laws and Regulations.
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(5) Deposits lost for causes other than negligence of the CONTRACTOR,
any Subcontractor or anyone directly or indirectly employed by any of
them or for whose acts any of them may be liable, and royalty payments
and fees for permits and licenses.

(6) Losses and damages (and related expenses), not compensated by
insurance or otherwise, to THE WORK or otherwise sustained by the
CONTRACTOR in connection with the performance and furnishing of
THE WORK (except losses and damages within the deductible amounts
of property insurance established by the OWNER in accordance with
paragraph 8), provided they have resulted from causes other than the
negligence of the CONTRACTOR, any Subcontractor, or anyone directly
or indirectly employed by any of them or for whose acts any of them may
be liable. Such losses shall include settlements made with the written
consent and approval of the OWNER. No such losses, damages and
expenses shall be included in the Cost of THE WORK for the purpose of
determining the CONTRACTOR's Fee. If, however, any such loss or
damage requires reconstruction and the CONTRACTOR is placed in
charge thereof, the CONTRACTOR shall be paid for services a fee
proportionate to that stated in sub-paragraph 9.04 below.

(7)  The cost of utilities, fuel and sanitary facilities at the site.

(8) Minor expenses such as telegrams, long distance telephone calls,
telephone service at the site, expressage and similar petty cash items in
connection with THE WORK.

9) Cost of premiums for additional Bonds and insurance required because
of changes in THE WORK and premiums for property insurance
coverage within the limits of the deductible amounts established by the
OWNER in accordance with paragraph 8.00.

(G)  The term Cost of THE WORK shall not include any of the following:

1) Payroll costs and other compensation of the CONTRACTOR's officers,
executives, principals (of partnership and sole proprietorships), general
managers, engineers, architects, estimators, attorneys, auditors,
accountants, purchasing and contracting agents, expediters,
timekeepers, clerks and other personnel employed by the
CONTRACTOR whether at the site or in the CONTRACTOR's principal
or a branch office for general administration of THE WORK and not
specifically included in the agreed upon schedule of job classifications
referred to in sub- paragraph 9.03 (F)(9) above - all of which are to be
considered administrative costs covered by CONTRACTOR's Fee.
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(@)

)

(4)

()

(6)

Expenses of the CONTRACTOR's principal and branch offices other than
the CONTRACTOR's office at the site.

Any part of the CONTRACTOR's capital expenses, including interest on
the CONTRACTOR's capital employed for THE WORK and charges
against the CONTRACTOR for delinquent payments.

Cost of premiums for all Bonds and for all insurance whether or not the
CONTRACTOR is required by the Contract Documents to purchase and
maintain the same (except for the cost of premiums covered by
subparagraph 9.03 (F)(9) (above).

Costs due to the negligence of the CONTRACTOR, any Subcontractor,
or anyone directly or indirectly employed by any of them or for whose acts
any of them may be liable, including but not limited to, the correction of
defective WORK, disposal of materials or equipment wrongly supplied
and making good any damage to property.

Other over head or general expense costs of any kind and the costs of
any item not specifically and expressly included in sub-paragraph 9.3
above.

9.04 CONTRACTOR'S FEE

(A) The CONTRACTOR's Fee allowed to the CONTRACTOR for overhead and
profit shall be determined as follows:

(1)
(@)

EC-CD-00012 (Rev. 02/11/15)

A mutually acceptable fixed fee; or if none can be agreed upon,

A fee based on the following percentages of the various portions of the
Cost of THE WORK:

@) For costs incurred under sub-paragraph 9.03 (B) and (C) above,
the CONTRACTOR's Fee shall be fifteen percent;

(b) For costs incurred, under sub-paragraphs 9.03 (D),(E) and (F)
above on a subcontract, is on the basis of Cost of THE WORK
Plus a Fee, the_ maximum allowable for the CONTRACTOR on
account of overhead and profit on all Subcontractors shall be five

percent;

(c) No fee shall be payable on the basis of costs itemized under sub-
paragraph 9.03 above;

(d)  The amount of credit to be allowed by the CONTRACTOR to the
OWNER for any such change which results in a net decrease in
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cost will be the amount of the actual net decrease plus a deduction
in the CONTRACTOR's Fee by an amount equal to ten percent of
the net decrease; and

(e)  When both additions and credits are involved in any one change,
the adjustment in the CONTRACTOR's Fee shall be computed on
the basis of the net change in accordance with this paragraph.

(B)  Whenever the cost of any WORK is to be determined pursuant to sub-paragraph
9.03, the CONTRACTOR will submit in form acceptable to the OWNER an
itemized cost breakdown together with supporting data. All claims and/or
requests for Change Order from the CONTRACTOR shall be subject to Audit by
the OWNER, pursuant to the provisions of paragraph 6.15

9.05 CASH ALLOWANCES

(A)  Itis understood that the CONTRACTOR has included in the CONTRACT PRICE
all allowances so named in the Contract Documents and shall cause THE
WORK so covered to be done by such Subcontractors or Suppliers and for such
sums within the limit of the allowances as may be acceptable to the OWNER.
The CONTRACTOR agrees that:

(1) The allowances include the cost to the CONTRACTOR (less any
applicable trade discounts) of materials and equipment required by the
allowances to be delivered at the site, and all applicable taxes; and

(2) The CONTRACTOR's costs for unloading and handling on the site, labor,
installation costs, overhead, profit and other expenses contemplated for
the allowances have been included in the CONTRACT PRICE and not in
the allowances. No demand for additional payment on account of any
thereof will be valid.

(B)  Prior to final payment, an appropriate Change Order will be issued to reflect
actual amounts due the CONTRACTOR on account of WORK covered by
allowances, and the CONTRACT PRICE shall be correspondingly adjusted.

9.06 UNIT PRICE WORK

(A)  Where the Contract Documents provide that all or part of THE WORK is to be
Unit Price Work, initially the CONTRACT PRICE will be deemed to include for
all Unit Price Work an amount equal to the sum of the established unit prices for
each separately identified item of Unit Price Work times the estimated quantity
of each item as indicated in the Agreement. The estimated quantities of items
of Unit Price Work are not guaranteed and are solely for the purpose of
comparison of Bids and determining an initial CONTRACT PRICE.
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Determinations of the actual quantities and classifications of Unit Price Work
performed by the CONTRACTOR will be made by the OWNER.

(B) Each unit price will be deemed to include an amount considered by the
CONTRACTOR to be adequate to cover the CONTRACTOR's overhead and
profit for each separately identified item.

(C)  Where the quantity of any item of Unit Price Work performed by the
CONTRACTOR differs materially and significantly from the estimated quantity of
such item indicated in the Agreement and there is no corresponding adjustment
with respect to any other item of WORK and if the CONTRACTOR believes that
the CONTRACTOR has incurred additional expense as a result thereof, the
CONTRACTOR may make a claim for an increase in the CONTRACT PRICE if
the parties are unable to agree as to the amount of any such increase.

9.07 NO DAMAGES FOR DELAY

The CONTRACTOR shall be entitled to an appropriate extension of time if the OWNER
fails to enable the CONTRACTOR to perform THE CONTRACT within the specified
contract time. No payment, compensation or adjustment for any indirect cost (corporate
overhead and profit) shall be made to the CONTRACTOR for damages because of
hindrances or delays from any clause in the progress of THE WORK, whether such
hindrances or delays be avoidable or unavoidable, and the CONTRACTOR agrees that
he will make no claim for compensation, damages, or mitigation of liquidated damages
for any such delays, and will accept in full satisfaction for such delays said extension of
time and payment for direct costs as hereinafter set forth. OWNER will only consider
paying compensation to the CONTRACTOR for direct costs associated with
unavoidable or unanticipated delays for stoppage of work cause by, but not limited to,
directives of regulatory agencies having jurisdiction over THE WORK.

9.08 EQUITABLE ADJUSTMENTS - WAIVER AND RELEASE OF CLAIMS

(A)  Whenever the CONTRACTOR, after receipt of notification of a change to be
made pursuant to this Article, or after affirmation of a constructive change there
under, submits any claim for equitable adjustment under that clause, such claim
shall include all types of adjustments in the total amounts which that clause
entitles the CONTRACTOR, including but not limited to adjustments arising out
of delays or disruptions or both caused by such change. Except as the parties
may otherwise expressly agree, the CONTRACTOR shall be deemed (1) to have
waived any adjustment to which it otherwise might be entitled under the
aforesaid clause where such claim fails to request such adjustment, and (2) to
have waived any request in the amount of equitable adjustments additional to
those requested in its claim.

(B)  Further, the CONTRACTOR agrees that, if required by the OWNER, he will
execute a release, in form and substance satisfactory to the OWNER, as part of
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the Change Order setting forth the aforesaid equitable adjustment, and that such
release shall discharge the OWNER, its officers, agents, and employees from
any further claims, including but not limited to further claims arising out of delays
or disruptions or both, caused by the aforesaid change.

10.00 SUSPENSION OF WORK AND TERMINATION:

10.01 SUSPENSION OF WORK

OWNER may, at any time and without cause, suspend THE WORK or any portion
thereof for a period of not more than ninety days by notice in writing to CONTRACTOR
which will fix the date on which WORK will be resumed. CONTRACTOR shall resume
THE WORK on the date so fixed. CONTRACTOR shall be allowed an increase in the
CONTRACT PRICE or an extension of the CONTRACT TIME, or both, directly
attributable to any suspension if CONTRACTOR makes an approved claim therefore,
subject to the limitations set forth in the General Conditions of the CONTRACT.

10.02 TERMINATION FOR CAUSE

(A)  The OWNER may terminate the Contract upon the occurrence of any
one or more of the following events:

Q) If CONTRACTOR commences a voluntary case under any chapter of the
Bankruptcy Code (Title 11, United States Code), as now or hereafter in
effect, of if CONTRACTOR takes any equivalent or similar action by filing
a petition or otherwise under any other federal or state law in effect at
such time relating to the bankruptcy or insolvency; or

(2 If a petition is filed against CONTRACTOR under any chapter of the
Bankruptcy Code as now or hereafter in effect at the time of filing, or if a
petition is filed seeking any such equivalent or similar relief against
CONTRACTOR under any other federal or state law in effect at the time
relating to bankruptcy or insolvency; or

3 If CONTRACTOR makes a general assignment for the benefit of
creditors; or

4) If a trustee, receiver, custodian or agent of CONTRACTOR is appointed
under applicable law or under contract, whose appointment or authority
to take charge of property of CONTRACTOR is for the purpose of
enforcing a lien against such property or for the purpose of general
administration of such property for the benefit of CONTRACTOR'S
creditors; or

5) If CONTRACTOR admits in writing an inability to pay its debts generally
as they become due; or
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(6) If CONTRACTOR persistently fails to perform THE WORK in accordance
with the CONTRACT DOCUMENTS (including, but not limited to, failure
to supply sufficient skilled workers or suitable materials or equipment or
failure to adhere to the progress schedule established under the
CONTRACT DOCUMENTS as revised from time to time); or

(7 If CONTRACTOR disregards Laws or Regulations of any public body
having jurisdiction; or

(8) If CONTRACTOR disregards the authority of OWNER; or

(9) If CONTRACTOR otherwise violates in any substantial way any
provisions of the CONTRACT DOCUMENTS;

(B)  When any of the above listed reasons exist, the OWNER may without prejudice
to any other rights or remedies of the OWNER, after giving CONTRACTOR (and
the Surety) seven days' written notice and to the extent permitted by Laws and
Regulations, terminate the services of CONTRACTOR, exclude CONTRACTOR
from the site and take possession of THE WORK and of all CONTRACTOR'S
tools, appliances, construction equipment and machinery at the site and use the
same to the full extent they could be used by CONTRACTOR (without liability to
CONTRACTOR for trespass or conversion), incorporate in THE WORK all
materials and equipment stored at the site or for which OWNER has paid
CONTRACTOR but which are stored elsewhere, and finish THE WORK as
OWNER may deem expedient. In such case CONTRACTOR shall not be
entitled to receive any further payment until THE WORK is finished. If the unpaid
balance of the CONTRACT PRICE exceeds the direct, indirect and
consequential costs of completing THE WORK (including but not limited to fees
and charges of engineers, architects, attorneys and other professionals and
court and costs such excess will be paid to CONTRACTOR. If such costs
exceed such unpaid balance, CONTRACTOR shall pay the difference to
OWNER. Such costs incurred by OWNER will be incorporated in a Change
Order, but when exercising any rights or remedies under this paragraph,
OWNER shall not be required to obtain the lowest price for THE WORK
performed.

(C) Where CONTRACTOR'S services have been so terminated by OWNER, the
termination will not affect any rights or remedies of OWNER against
CONTRACTOR then existing or which may thereafter accrue. Any retention or
payment of moneys due CONTRACTOR by OWNER will not release
CONTRACTOR from liability.

(D) If, after notice of termination of the CONTRACTOR'S right to proceed under the
provisions of this clause, it is determined for any reason that the Contractor was
not in default under the provisions of this clause, or that the delay was excusable
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under the provisions of this clause, the rights and obligations of the parties shall
be, the same as if the notice of termination had been issued pursuant to
termination for convenience of the OWNER clause. In the foregoing
circumstances, the Contract shall be equitable adjusted to compensate for such
termination and the Contract modified according to the paragraph 10.03
Termination for Convenience of OWNER.

10.03 TERMINATION FOR CONVENIENCE OF OWNER

Upon seven days' written notice to CONTRACTOR, OWNER may, without cause and
without prejudice to any other right or remedy, elect to abandon THE WORK and
terminate the Agreement. In such case, CONTRACTOR shall be paid for all WORK
executed and any expenses sustained plus reasonable termination expenses, which
will include, but not be limited to, indirect and consequential costs (including, but not
limited to, fees and charges of engineers, architects, attorneys and other professionals).

10.04 CONTRACTOR MAY STOP WORK OR TERMINATE

If, through no act or fault of CONTRACTOR, THE WORK is suspended for a period of
more than ninety days by OWNER or under an order of court or other public authority,
or OWNER fails for thirty days to pay CONTRACTOR any sum finally determined to be
due, then CONTRACTOR may, upon seven days' written notice to OWNER, terminate
the CONTRACT and recover from OWNER payment for all WORK executed and any
expenses sustained plus reasonable termination expenses. In addition and in lieu of
terminating the CONTRACT, if OWNER has failed to make any payment as aforesaid,
CONTRACTOR may upon seven days' written notice to OWNER stop THE WORK until
payment of all amounts then due. The provisions of this paragraph shall not relieve
CONTRACTOR of the obligations under paragraph 6.00 to carry on THE WORK in
accordance with the progress schedule and without delay during disputes and
disagreements with OWNER.

11.00 LIQUIDATED DAMAGES FOR FAILURE TO COMPLETE WORK ON TIME:

If the CONTRACTOR shall fail to complete THE WORK within the CONTRACT TIME, or
extension of time granted by the OWNER in accordance with Paragraph 9.00, then the
CONTRACTOR will pay to the OWNER the amount for liquidated damages as specified in the
CONTRACT for each calendar day that the CONTRACTOR shall be in default after the time
stipulated in the CONTRACT DOCUMENTS.

The CONTRACTOR shall not be charged with liquidated damages or any excess cost when

delay in completion of THE WORK is due to the following and the CONTRACTOR has given

written notice within fourteen (14) calendar days of such delay to the OWNER.

(A)  To any preference, priority or allocation order duly issued by the OWNER.

(B) To unforeseeable causes beyond the control and without the fault or negligence of the
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CONTRACTOR, including but not restricted to, acts of God, or of the public enemy, acts
of the OWNER, acts of another Contractor in the performance of a Contract with the
OWNER, fires, floods, epidemics, quarantine restrictions, strikes, freight embargoes;
and abnormal and unforeseeable weather; and

(C) To any delays of Subcontractors occasioned by any of the causes specified above.

12.00 WARRANTY, TESTING AND GUARANTEE:

12.01 UNCOVERING OF WORK

(A)  If any portion of THE WORK should be covered contrary to the OWNER’S
request or requirements of the CONTRACT DOCUMENTS, it must, if required
in writing by the OWNER, be uncovered for the OWNER'S inspector's
observation and shall be reconstructed as necessary at the CONTRACTOR'S
expense.

(B) If any portion of THE WORK has been covered which the OWNER has not
specifically requested to observe prior to being covered, the OWNER may
request to see such WORK and it shall be uncovered by the CONTRACTOR. If
such WORK is found in accordance with the CONTRACT DOCUMENTS, the
cost of uncovering and replacement shall be paid by the OWNER by change
order. If such WORK is found not to be in accordance with the CONTRACT
DOCUMENTS, the CONTRACTOR shall pay such costs.

(C) The CONTRACTOR shall promptly correct all WORK rejected by the OWNER
as defective or failing to conform to the CONTRACT DOCUMENTS, whether
observed before or after the completion of THE PROJECT, and whether or not
installed, fabricated or completed. The CONTRACTOR shall bear all costs of
correcting such rejected WORK.

(D) I, within one year after the completion date of THE WORK or a longer period if
required by law or a special warranty provision of the CONTRACT
DOCUMENTS, any of this WORK is found to be defective or not in conformity
with the CONTRACT DOCUMENTS, the CONTRACTOR shall correct it
promptly after receipt of a written notice from the OWNER to do so, unless the
OWNER has previously given the CONTRACTOR written acceptance of such
condition. This obligation shall survive termination of the CONTRACT. The
OWNER shall give such notice promptly after discovery of the condition.

12.02 OWNER MAY CORRECT DEFECTIVE WORK

If the CONTRACTOR fails, within a reasonable time after written notice of the OWNER,
to proceed to correct defective WORK, or to remove and replace rejected WORK as
required by the OWNER, or if the CONTRACTOR fails to perform THE WORK in
accordance with the CONTRACT DOCUMENTS, or if the CONTRACTOR fails to
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comply with any other provision of the CONTRACT DOCUMENTS, the OWNER may,
after seven days' written notice to the CONTRACTOR, correct and remedy any such
deficiency. In exercising the rights and remedies under this paragraph, the OWNER
shall proceed expeditiously. To the extent necessary to complete corrective and
remedial action, the OWNER may exclude the CONTRACTOR from all or part of the
site, take possession of all or part of THE WORK, and suspend the CONTRACTOR'S
services related thereto, take possession of the CONTRACTOR'S tools, appliances,
construction equipment and machinery at the site and incorporate in THE WORK all
materials and equipment stored at the site or for which the OWNER has paid the
CONTRACTOR, but which are stored elsewhere. The CONTRACTOR shall allow the
OWNER, the OWNER’S representatives, agents and employees such access to the
site as may be necessary to enable the OWNER to exercise the rights and remedies
under this paragraph. All direct, indirect and consequential costs of the OWNER, in
exercising such rights and remedies will be charged against the CONTRACTOR, and
a Change Order will be issued incorporating the necessary revisions in the CONTRACT
DOCUMENTS with respect to THE WORK; and the OWNER shall be entitled to an
appropriate decrease in the CONTRACT PRICE, and, if the parties are unable to agree
as to the amount thereof, the OWNER may make a claim therefor as provided in
paragraph 9 herein. Such direct, indirect, and consequential costs will include, but not
be limited to, fees and charges of engineers, architects, attorneys, and other
professionals, all court costs and all costs of repair and replacement of work of others
destroyed or damaged by correction, removal or replacement of the CONTRACTOR'S
defective WORK. The CONTRACTOR shall not be allowed an extension of the
CONTRACT TIME because of any delay in performance of THE WORK attributable to
the exercise by the OWNER of the OWNER'’S rights and remedies hereunder.

12.03 ACCEPTANCE OF DEFECTIVE WORK

If, instead of requiring correction or removal and replacement of defective work, the
OWNER prefers to accept it, the OWNER may do so. The CONTRACTOR shall bear
all direct, indirect, and consequential costs attributable to the OWNER'’S evaluation of
and determination to accept such defective WORK (such costs to include but not be
limited to, fees and charges of engineers, architects, attorneys and other professionals).
If any such acceptance occurs prior to final payment by OWNER, a Change Order will
be issued incorporating the necessary revisions in the CONTRACT DOCUMENTS with
respect to THE WORK; and the OWNER shall be entitled to an appropriate decrease
in the CONTRACT PRICE, and, if the parties are unable to agree as to the amount
thereof, the OWNER may make a claim therefore as provided in paragraph 9 herein. If
the acceptance occurs after such recommendation, an appropriate amount will be paid
by the CONTRACTOR to the OWNER.

12.04 OWNER MAY STOP THE WORK

If the CONTRACTOR fails to correct defective WORK as instructed by the OWNER or
persistently fails to carry out THE WORK in accordance with the CONTRACT
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DOCUMENTS, the OWNER, upon presentation of a written notice to the
ONTRACTOR, may order the CONTRACTOR to stop THE WORK or any portion
thereof until the cause for such order has been eliminated. The CONTRACTOR will not
be compensated for lost time or any additional expense incurred because of the work
stoppage.

12.05 SPECIAL TESTS

If the OWNER determines that any work requires special inspection, testing, or
approval, OWNER will require the CONTRACTOR to order such special inspection,
testing or approval. If such special inspection or testing reveals a failure of the work to
comply with the requirements of the CONTRACT DOCUMENTS, the CONTRACTOR
shall bear all costs thereof; otherwise the OWNER shall bear such costs.

12.06 GENERAL WARRANTY FOR ONE YEAR AFTER COMPLETION

For a period of at least one year after final acceptance, or longer if required by law, or
by a special warranty provision of the CONTRACT DOCUMENTS, the CONTRACTOR
warrants the fithess and soundness of all work done and for materials and equipment
put in place. Neither the Final Certificate of Payment nor any other provision in the said
CONTRACT shall constitute an acceptance of WORK not done in accordance with the
CONTRACT DOCUMENTS, or relieve the CONTRACTOR of liability in respect to any
expressed or implied warranties for faulty materials or workmanship. If within one year
after the date of final completion or such longer period of time as may be prescribed by
Laws or Regulations, or by the terms of any applicable special guarantee required by
the CONTRACT DOCUMENTS, or by any specific provision of the CONTRACT
DOCUMENTS, any WORK is found to be defective, the CONTRACTOR shall promptly,
without cost to the OWNER, and in accordance with the OWNER’S written instructions,
either correct such defective WORK, or if it has been rejected by the OWNER, remove
it from the site and replace it with non-defective WORK. If the CONTRACTOR does
not promptly comply with the terms of such instructions, or in an emergency where delay
would cause serious risk of loss or damage, the OWNER may have the defective
WORK corrected or the rejected WORK removed and replaced, and all direct, indirect,
and consequential costs of such removal and replacement (including but not limited to
fees and charges of engineers, architects, attorneys and other professionals) will be
paid by the CONTRACTOR.

(A) Ifinfulfilling the requirements of the CONTRACT or of any guarantee embraced
therein or required thereby, the CONTRACTOR disturbs any work guaranteed
under another contract, he shall restore such disturbed work to a condition
satisfactory to the OWNER, and shall guarantee such restored work to the same
extent as it was guaranteed under such other contract.

(B) Ifthe CONTRACTOR, after notice, fails to proceed promptly to comply with the
terms of the guarantee, the OWNER may have the defects corrected and the
CONTRACTOR shall be liable for all expenses incurred.
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(C)  All special guarantees applicable to definite parts of the work that may be
stipulated in the specifications or other papers forming a part of the CONTRACT
DOCUMENTS shall be subject to the terms of this paragraph during the first year
of the life of such special guarantee.

13.00 WAIVERS EXPLICITLY IN WRITING:

No action or failure to act by the OWNER or the CONTRACTOR shall constitute a waiver of
any right or duty afforded any of them under the CONTRACT DOCUMENTS, nor shall any
such action or failure to act constitute an approval of or acquiescence in any breach there
under, except as may be specifically agreed in writing.

14.00 JURISDICTION OF GOVERNING AUTHORITIES:

Excavation, grading, fill, storm drainage, paving and any other construction or installations in
rights-of-way of streets, highways, public carrier lines, utility lines (either aerial, surface or sub-
surface), etc., shall be done in accordance with requirements of the authorities having
jurisdiction and of applicable requirements of these specifications.

15.00 NONRESIDENT TAXPAYER REGISTRATION AFFIDAVIT INCOME TAX WITHHOLDING
and NONRESIDENT WITHHOLDING BOND:

Any CONTRACTOR whose office address and/or office operations are located outside the
State of South Carolina and is registered with either the South Carolina Secretary of State or
the South Carolina Department of Revenue must submit State of South Carolina Department
of Revenue Form 1-312, Nonresident Taxpayer Registration Affidavit Income Tax Withholding.

Any CONTRACTOR whose office address and/or office operations are not registered as stated
above and/or has not provided FORM [-312 as required above shall furnish a Nonresident
Withholding Bond, from an acceptable Surety Company, in the amount of two percent (2%) of
the CONTRACT PRICE as security for compliance with all requirements and applicable
provisions of the South Carolina Income Tax Act of 1926, as amended, and Chapter 9 of Title
12 of the 1976 Code of Laws of South Carolina.

The Bond shall be dated the same as the Contract and must be accompanied by a current
copy of the Power of Attorney for the Attorney-in-Fact representing a Surety Company licensed
to do business in the State of South Carolina. The Bond must be executed with the
CONTRACT DOCUMENTS and a copy of the Bond must be delivered to the OWNER within
fourteen (14) calendar days after the day of the official notice of award and transmittal of
Contracts for execution. The CONTRACTOR is responsible for submitting the original copy of
the Bond to the South Carolina Tax Commission.

16.00 TAXES:

It is to be noted that all applicable taxes are to be included in the contract price for all work
relating to the project.
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17.00

18.00

19.00

20.00

21.00

HISTORICAL PRESERVATION:

In the event that during the execution of the work, historical or archeological artifacts are
uncovered, the CONTRACTOR shall immediately notify the OWNER. Any artifacts recovered
during the course of the work shall be saved and turned over to the OWNER.

LITIGATION OF DISPUTES: JURISDICTION:

OWNER and CONTRACTOR agree that this CONTRACT shall be interpreted according to
the Laws of the State of South Carolina, and that the appropriate forum and jurisdiction for
resolving any disputes and claims shall be the South Carolina Court of Common Pleas for
Charleston County.

SURVIVAL OF WARRANTIES, REPRESENTATIONS AND GUARANTEES:

The duties and obligations imposed by these General Conditions and the rights and remedies
available hereunder to the parties hereto, and, in particular but without limitation, the
warranties, guarantees and obligations imposed upon CONTRACTOR in this CONTRACT,
and all of the rights and remedies available to OWNER there under, are in addition to, and are
not to be construed in any way as a limitation of any rights and remedies available to any or all
of them which are otherwise imposed or available by Laws or Regulations, by special warranty
or guarantee or by other provisions of the CONTRACT DOCUMENTS, and the provisions of
this paragraph will be as effective as if repeated specifically in the CONTRACT DOCUMENTS
in connection with each particular duty, obligation, right and remedy to which they apply. All
representations, warranties and guarantees made in the CONTRACT DOCUMENTS will
survive final payment and termination or completion of the Agreement.

OWNER’S ATTORNEYS' FEES:

In the event that the CONTRACTOR violates any of the terms or provisions of the CONTRACT
DOCUMENTS, the CONTRACTOR shall pay all of the OWNER'’S attorneys' fees, costs and
expenses, to include fees of architects, engineers and other professional consultants in
connection with the OWNER’S enforcement of the terms of this CONTRACT.

ASSIGNMENT OF THE CONTRACT:

The CONTRACTOR shall not assign, transfer, convey or otherwise dispose of the

CONTRACT, or of his legal right, title, or interest in or to same or to any part thereof, without the
prior written consent of the OWNER. The CONTRACTOR shall not assign by power of attorney or
otherwise any monies due him and payable under this CONTRACT without the prior written consent
of the OWNER. Such consent, if given, will in no way relieve the CONTRACTOR of any of the
obligations under this CONTRACT. The OWNER shall not be bound to abide by or observe the
requirements of a
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SUPPLEMENTAL CONDITIONS

INDEX
1.1 Project Scope 1.6 Liquidated Damages and Time of
1.2 Furnishing of Contract Documents Completion
1.3 Furnishing of Materials 1.7 Permits and Licenses
1.4 Jurisdiction of Governing Authorities 1.8 1SO 14001 Requirements
1.5 CPW Request for Early Completion 1.9 Time of Work
1.1 PROJECT SCOPE
The Work covered by this Contract consists of construction of Thomas Island Regional
Pump Station and Interceptor - Division | as generally described in the “Invitation to Bid".
1.2  FURNISHING OF CONTRACT DOCUMENTS
Contract Documents will be furnished as follows:
A. Bidders will be supplied Contract Documents for bidding purposes as outlined in
"Invitation to Bid".
B. The successful Bidder will receive six (6) sets of Contract Documents. One set shall
be maintained for record documents as outlined in Section 6.14(B) of the General
Conditions of the Contract.
1.3 FURNISHING OF MATERIALS

A.

The CPW will purchase and have available for contractor pickup, the various materials
as listed. The Contractor shall be responsible for scheduling and coordinating the
pickup of all CPW supplied materials as listed below in Section 1.3.B

Materials to be furnished by the CPW

1. None

Materials to be furnished by the Contractor

1. All

Proposed locations of temporary storage areas, if available, are shown on the contract

drawings. The Contractor shall notify the CPW as to the location of temporary storage
areas he wishes to use for this Project.
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1.4 JURISDICTION OF GOVERNING AUTHORITIES

Referring to Section 14 of the General Conditions, the Contractor shall backfill the trenches
as required by all applicable permits.

15 CPWREQUEST FOR EARLY COMPLETION

The CPW reserves the option to request that construction be completed on a particular
portion of the work prior to other parts of the work without affecting the contract amount.

1.6 LIQUIDATED DAMAGES AND TIME OF COMPLETION

A. The Bidder must agree to commence work within fourteen (14) calendar days of the
Notice to Proceed and to fully complete the work within three hundred sixty (365)
consecutive calendar days from the date of the Notice to Proceed.

B. The Bidder must also agree to pay as liquidated damages the amount of five hundred
($500.00) for each calendar day that the work is incomplete after the Contract Time,
plus the cost of resident engineers and inspectors engaged in the project after the
Contract Time.

1.7 PERMITS AND LICENSES

A copy of the permits obtained by the CPW for this project will be provided to the Contractor
for his information. Any additional permits or licenses required for the project shall be the
sole responsibility of the Contractor. Contractor shall secure such permits and licenses and
pay any associated fees and at no additional costs to the CPW. All construction shall adhere
to the requirements of these permits and licenses.

The following permits have been obtained by the CPW:
1. SCDOT and Berkeley County Encroachment
The following permits have not been obtained by CPW and are pending approval:

SCDHEC Notice of Intent (NOI)

SCDHEC Construction Permit

SCDHEC Coastal Zone Certification (CZC)

USACE Nationwide Permit

Berkeley County Stormwater Management Program — Construction Activity
Dominion Gas and Electrical Service

oOuhswWNE

1.8 1SO 14001 REQUIREMENTS

CPW is an ISO 14001 certified firm by the International Organization for Standardization. ISO
is an environmental management system that CPW strictly adheres to and is dedicated to in
SC-2
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order to prevent pollution, minimize waste, and constantly strive to improve. The Contractor
must adhere to the Owner’s ISO policies which requires strict adherence to the approved
Contract Documents and all permits, regulations, and procedures. Deviation may result in
disapproved work and may adversely affect the environment.

1.9 TIME OF WORK

A. The normal time of work for this Contract is limited to 40 hours per week and shall
generally be between the hours of 7:00 a.m. and 5:30 p.m., Monday through Friday.
No work shall be scheduled on weekends or on holidays. Work outside of the normal
time of work shall be allowed only with prior written approval from the Owner and the
Engineer. Should the Contractor be allowed to work beyond the normal Monday
through Friday hours or on weekends or holidays, he shall bear all costs incurred by
the Owner for associated additional engineering and inspection services. The Owner
shall deduct the cost of additional engineering costs from monies due the Contractor.

B. The following CPW holidays shall be observed each year:

New Year’s Day (Actual or Observed)

Martin Luther King, Jr. Day (third Monday in January)
Good Friday

Memorial Day (last Monday in May)

Independence Day (Actual or Observed)

Labor Day (first Monday in September)

Thanksgiving Day (fourth Thursday in November)
Day after Thanksgiving Day

Christmas Eve (Actual or Observed)

Christmas Day (Actual or Observed)

C. If it shall become imperative to perform work at night, the Owner and Engineer shall
be informed within a reasonable time in advance of the beginning of such work.
Temporary lighting and all other necessary facilities for performing and inspecting the
work shall be provided and maintained by the Contractor.

D. Unless otherwise specifically permitted, all work that would be subject to damage shall
be stopped during inclement, stormy or freezing weather. Only such work as will not
suffer injury to workmanship or materials will be permitted. Contractor shall carefully
protect his work against damage or injury from the weather, and when work is
permitted during freezing weather, he shall provide and maintain approved facilities
for heating the materials and for protecting the finished work.

- END OF SECTION -
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SECTION 01010

SUMMARY OF WORK

PART 1 -- GENERAL

1.01

A.

THE REQUIREMENT

The Work to be done under these Contracts and in accordance with these Specifications
consists of furnishing all equipment, superintendence, labor, skill, material and all other
items necessary for the construction of the Thomas Island Regional Pump Station
Interceptor — Division | Project. The Contractor shall perform all work required for such
construction in accordance with the Contract Documents and subject to the terms and
conditions of the Contract, complete and ready for use.

B. The work generally consists of, but is not limited to, the following:

1.02

Division | - Includes the construction of a new 400 gallon per minute (gpm) submersible
pump station to convey wastewater from Thomas Island Regional Pump Station site to
the Daniel Island WWTP, Shell Ring Pump Station demolition and Improvements,
miscellaneous pump station piping & valves, 10” restrained joint force main, 8” restrained
joint force main, 18” gravity sewer, 15” gravity sewer, 12” gravity sewer, 10” gravity sewer,
4 manholes, control panel with pre-engineered canopy & standby generator, electrical
switch gear, motor control center & variable frequency drives, instrumentation & control
hardware & software and all associated appurtenances.

The Contractor shall refer to Section 01520 — Maintenance of Utility Operations During
Construction for construction constraints and sequencing requirements.

The foregoing description(s) shall not be construed as a complete description of all work
required.

CONTRACT DOCUMENTS

The Work to be done is shown on the set of Drawings entitled “Thomas Island Regional
Pump Station and Interceptor — Division I” dated December 2019. The numbers and titles
of all Drawings appear on the index sheet of the Drawings, Drawing GO1. All drawings so
enumerated shall be considered an integral part of the Contract Documents as defined
herein.

Certain Document Sections refer to Divisions of the Contract Specifications. Sections are
each individually numbered portions of the Specifications (numerically) such as 08110,
13182, 15206, etc. The term Division is used as a convenience term meaning all Sections
within a numerical grouping. Division 16 would thus include Sections 16000 through
16902.
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C.

1.03

1.04

1.05

Where references in the Contract Documents are made to Contractors for specific
disciplines of work (i.e. Electrical Contractor, etc.), these references shall be interpreted to
be the single prime Contractor when the project is bid or awarded as a single prime contract.

GENERAL ARRANGEMENT

Drawings indicate the extent and general arrangement of the work. If any departures from
the Drawings are deemed necessary by the Contractor to accommodate the materials and
equipment he proposes to furnish, details of such departures and reasons therefore shall
be submitted as soon as practicable to the Engineer for approval. No such departures
shall be made without the prior written approval of the Engineer. Approved changes shall
be made without additional cost to the Owner for this work or related work under other
Contracts of the Project.

The specific equipment proposed for use by the Contractor on the project may require
changes, in structures, auxiliary equipment, piping, electrical, mechanical, controls or
other work to provide a complete satisfactory operating installation. The Contractor shall
submit to the Engineer, for approval, all necessary Drawings and details showing such
changes to verify conformance with the overall project structural and architectural
requirements and overall project operating performance. The Bid Price shall include all
costs in connection with the preparation of new drawings and details and all changes to
construction work to accommodate the proposed equipment, including increases in the
costs of other Contracts.

CONSTRUCTION PERMITS, EASEMENTS AND ENCROACHMENTS

The Contractor shall obtain, keep current and pay all fees for any necessary construction
permits from those authorities, agencies, or municipalities having jurisdiction over land
areas, utilities, or structures which are located within the Contract limits and which will be
occupied, encountered, used, or temporarily interrupted by the Contractor's operations
unless otherwise stated. Record copies of all permits shall be furnished to the Engineer.

When construction permits are accompanied by regulations or requirements issued by a
particular authority, agency or municipality, it shall be the Contractor's responsibility to
familiarize himself and comply with such regulations or requirements as they apply to his
operations on this Project.

Permits obtained by the Owner from DHEC, SCDOT and USACE are included in the
Supporting Documentation in these Specifications (refer to Supplemental Conditions Part
1.7). The Contractor is responsible for administering and adhering to all the permit
requirements. Additionally, the Contractor is responsible for obtaining and paying for
Berkeley County and City of Charleston permit fees, if required, for the new facilities
associated with this project as stipulated in the Specifications.

ADDITIONAL ENGINEERING SERVICES

In the event that the Engineer is required to provide additional engineering services as a
result of substitution of materials or equipment which are not "or equal” by the Contractor,
or changes by the Contractor in dimension, weight, power requirements, etc., of the
equipment and accessories furnished, or if the Engineer is required to examine and
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evaluate any changes proposed by the Contractor for the convenience of the Contractor,
then the Engineer's charges in connection with such additional services shall be charged
to the Contractor by the Owner.

B. Structural design shown on the Contract Drawings is based upon typical weights for major
items of equipment as indicated on the Contract Drawings and specified. If the equipment
furnished exceeds the weights of said equipment, the Contractor shall assume the
responsibility for all costs of redesign and for any construction changes required to
accommodate the equipment furnished, including the Engineer's expenses in connection
therewith.

C. Inthe event that the Engineer is required to provide additional engineering services as a
result of Contractor's errors, omissions, or failure to conform to the requirements of the
Contract Documents, or if the Engineer is required to examine and evaluate any changes
proposed by the Contractor solely for the convenience of the Contractor, then the
Engineer's charges in connection with such additional services shall be charged to the
Contractor by the Owner.

1.06 ADDITIONAL OWNER'S EXPENSES

A. In the event the Work of this Contract is not completed within the time set forth in the
Contract or within the time to which such completion may have been extended in
accordance with the Contract Documents, the additional engineering or inspection
charges incurred by the Owner may be charged to the Contractor and deducted from the
monies due him. Extra work or supplemental Contract work added to the original Contract,
as well as extenuating circumstances beyond the control of the Contractor, will be given
due consideration by the Owner before assessing engineering and inspection charges
against the Contractor.

B. Unless otherwise specifically permitted, the normal time of work under this Contract is
limited to 8 hours per day, Monday through Friday. Work beyond these hours will result in
additional expense to the Owner. Any expenses and/or damages, including the cost of
the Engineer's on-site personnel, arising from the Contractor's operations beyond the
hours and days specified above shall be borne by the Contractor.

C. Charges assessed to the Contractor for additional engineering and inspection costs will
be determined based on actual hours charged to the job by the Engineer. Daily rates will
depend on the number and classifications of employees involved, but in no case shall
such charges exceed $1,000 per day for field personnel and $1,320 per day for
engineering personnel, based on an eight hour workday.

D. Charges for additional Owner's expenses shall be in addition to any liquidated damages
assessed in accordance with the Contract.

1.07 TIME OF WORK

A. Refer to Supplemental Conditions (SC) Part 1.9.
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1.08

1.09

If it shall become imperative to perform work at night, the Owner and Engineer shall be
informed a reasonable time in advance of the beginning of such work. Temporary lighting
and all other necessary facilities for performing and inspecting the work shall be provided
and maintained by the Contractor at no additional cost to the Owner.

Unless otherwise specifically permitted, all work that would be subject to damage shall be
stopped during inclement, stormy or freezing weather. Only such work as will not suffer
injury to workmanship or materials will be permitted. Contractor shall carefully protect his
work against damage or injury from the weather, and when work is permitted during
freezing weather, he shall provide and maintain approved facilities for heating the
materials and for protecting the finished work.

SUBSURFACE DATA

Subsurface data are offered in good faith solely for placing the Bidder in receipt of all
information available to the Owner and Engineer and in no event is to be considered as
part of the Contract Documents.

The Bidder must interpret such subsurface data according to his own judgment and
acknowledge that he is not relying upon the same as accurately describing the subsurface
conditions, which may be found to exist.

1. The test boring logs present factual information of the subsurface conditions at the
specific test boring location only. The Bidder should not consider, or conclude, that
the subsurface conditions will be consistent between test boring locations.

The Bidder further acknowledges that he assumes all risks contingent upon the nature of
the sub-surface conditions to be actually encountered by him in performing the work
covered by the Contract, even though such actual conditions may result in the Bidder
performing more or less work than he originally anticipated.

The Bidder is further advised that the Owner has made sub-surface investigations and a
report has been prepared, in connection with this project for the Engineer, a copy of which
is included in the Supporting Documentation section of these specifications.

In making this data available, the Owner makes no guarantee, either expressed or implied,
as to their accuracy or to the accuracy of any interpretation thereof.

SURVEYS AND LAYOUT

All work under this Contract shall be constructed in accordance with the lines and grades
shown on the Drawings or as directed by the Engineer. Elevation of existing ground and
appurtenances are believed to be reasonably correct but are not guaranteed to be
absolute and therefore are presented only as an approximation. Any error or apparent
discrepancy in the data shown or omissions of data required for accurately accomplishing
the stake out survey shall be referred immediately to the Engineer for interpretation or
correction.
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1.10

All survey work for construction control purposes shall be made by the Contractor at his
expense. The Contractor shall provide a Licensed Surveyor as Chief of Party, competently
gualified men, all necessary instruments, stakes, and other material to perform the work.

Contractor shall establish all baselines for the location of the principal component parts of
the work together with a suitable number of bench marks and batter boards adjacent to
the work. Based upon the information provided by the Contract Drawings, the Contractor
shall develop and make all detail surveys necessary for construction, including slope
stakes, batter boards, stakes for all working points, lines and elevations.

Contractor shall have the responsibility to carefully preserve the bench marks, reference
points and stakes, and in the case of destruction thereof by the Contractor or resulting
from his negligence, the Contractor shall be charged with the expense and damage
resulting therefrom and shall be responsible for any mistakes that may be caused by the
unnecessary loss or disturbance of such bench marks, reference points and stakes.

Existing or new control points, property markers and monuments that will be or are
destroyed during the normal causes of construction shall be reestablished by the
Contractor and all reference ties recorded therefore shall be furnished to the Engineer. All
computations necessary to establish the exact position of the work shall be made and
preserved by the Contractor.

The Engineer may check all or any portion of the work and the Contractor shall afford all
necessary assistance to the Engineer in carrying out such checks. Any necessary
corrections to the work shall be immediately made by the Contractor. Such checking by
the Engineer shall not relieve the Contractor of any responsibilities for the accuracy or
completeness of his work.

The Contractor shall provide the services of a registered land surveyor, licensed to
practice in the state of South Carolina, to survey actual as-built conditions for record
drawing purposes. Survey shall verify horizontal and vertical location of all structure
corners, features, and underground utility and piping locations. At completion of work, the
Contractor shall furnish Record Drawings in accordance with the requirements of Section
01300 indicating the final layout of all structures, roads, existing bench marks, etc. The
Record Drawings shall indicate all critical elevations of piping, structures, finish grades,
etc.

OPENINGS, CHASES, SLEEVES, INSERTS, ETC.

The Contractor shall provide all openings, chases, etc., in his work to fit his own work and
that of any other Contractors. All such openings or chases shown on the Drawings, or
reasonably implied thereby, or as confirmed or modified by shop, setting, or erecting
Drawings approved by the Engineer, shall be provided by the Contractor.

Where pipes or conduits are to pass through slabs or walls, or where equipment frames
or supports are to be installed as an integral part of an opening, the sleeves, opening
forms or frames shall be furnished by the installer of the pipes, conduits, or equipment,
but shall be placed by the Contractor. Where hanger inserts and similar items are to be
installed as an integral part of a slab or wall, they shall be furnished by the installer of the
pipe or other equipment requiring the hanger, but shall be placed by the Contractor.
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1.11

1.12

1.13

When requested by the Contractor, the installer of the pipes, conduit, or equipment,
including those Contractors who require openings or chases in slabs and walls for
passage of ducts, mounting of equipment, etc., shall furnish all necessary information,
instructions, and materials to effect accurate installation of the required openings, chases,
sleeves, frames, inserts, etc. When such items are secured in position, and just prior to
construction of the surrounding slab or wall, the Contractor for whom the items are
installed shall ascertain the proper number, locations, and settings thereof; and the
General Contractor shall schedule his operations so as to provide a reasonable
opportunity and time interval for such inspection.

Any costs resulting from correction of defective, ill-timed, or mislocated work, or for
subsequent work which becomes necessary because of omitted openings, chases,
sleeves, frames, inserts, etc., shall be borne by the Contractor responsible therefor. To
this end, no Contractor shall arbitrarily cut, drill, alter, damage, or otherwise endanger the
work of another Contractor. The nature and extent of any corrective or additional work
shall be subject to the approval of the Engineer following consultation with the Contractors
involved.

CHEMICALS

All chemicals used during project construction or furnished for project operation, whether
herbicide, pesticide, disinfectant, polymer, or reactant of other classification, must show
approval of either the EPA or USDA. Use of all such chemicals and disposal of residues
shall be in strict conformance with all applicable rules and regulations.

ACCIDENTS
Accidents

1. The Contractor shall promptly report, in writing, to the Engineer and Owner all
accidents whatsoever out of, or in connection with, the performance of the work,
whether on or adjacent to the site, which cause death, personal injury or property
damage, giving full details and statements of witnesses.

2. If death, serious injuries, or serious damages are caused, the accident shall be
reported immediately by telephone or messenger to both the Owner and the
Engineer.

3. If any claim is made by anyone against the Contractor or a Subcontractor on
account of any accidents, the Contractor shall promptly report the facts, in writing,
to the Engineer and Owner, giving full details of the claim.

ULTIMATE DISPOSITION OF CLAIMS BY ONE CONTRACTOR ARISING FROM
ALLEGED DAMAGE BY ANOTHER CONTRACTOR
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During the progress of the work, other Contractors may be engaged in performing other
work or may be awarded other Contracts for additional work on this project. In that event,
the Contractor shall coordinate the work to be done hereunder with the work of such other
Contractors and the Contractor shall fully cooperate with such other Contractors and
carefully fit its own work to that provided under other Contracts as may be directed by the
Engineer. The Contractor shall not commit or permit any act which will interfere with the
performance of work by any other Contractor.

If the Engineer shall determine that the Contractor is failing to coordinate his work with the
work of the other Contractors as the Engineer directed, then the Owner shall have the
right to withhold any payments otherwise due hereunder until the Contractor completely
complies with the Engineer's directions.

If the Contractor notifies the Engineer in writing that another Contractor is failing to
coordinate his work with the work of this Contract as directed, the Engineer will promptly
investigate the charge. If the Engineer finds it to be true, he will promptly issue such
directions to the other Contractor with respect thereto as the situation may require. The
Owner, the Engineer, nor any of their agents shall not, however, be liable for any damages
suffered by the Contractor by reason of the other Contractor's failure to promptly comply
with the directions so issued by the Engineer, or by reason of another Contractor's default
in performance, it being understood that the Owner does not guarantee the responsibility
or continued efficiency of any Contractor.

The Contractor shall indemnify and hold the Owner and the Engineer harmless from any
and all claims of judgments for damages and from costs and expenses to which the Owner
may be subjected or which it may suffer or incur by reason of the Contractor's failure to
comply with the Engineer's directions promptly.

Should the Contractor sustain any damage through any act or omission of any other
Contractor having a Contract with the Owner for the performance of work upon the site or
of work which may be necessary to be performed for the proper execution of the work to
be performed hereunder, or through any act or omission of a Subcontractor of such
Contract, the Contractor shall have no claim against the Owner or the Engineer for such
damage, but shall have a right to recover such damage from the other Contractor under
the provision similar to the following provisions which have been or will be inserted in the
Contracts with such other Contractors.

Should any other Contractor having or who shall hereafter have a Contract with the Owner
for the performance of work upon the site sustain any damage through any act or omission
of the Contractor hereunder or through any act or omission of any Subcontractor of the
Contractor, the Contractor agrees to reimburse such other Contractor for all such
damages and to defend at his own expense any suit based upon such claim and if any
judgment or claims against the Owner shall be allowed, the Contractor shall pay or satisfy
such judgment or claim and pay all costs and expenses in connection therewith and shall
indemnify and hold the Owner harmless from all such claims.
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1.14

1.15

1.16

The Owner's right to indemnification hereunder shall in no way be diminished, waived or
discharged, by its recourse to assessment of liquidated damages as provided in the
Contract, or by the exercise of any other remedy provided for by Contract Documents or
by law.

LIMITS OF WORK AREA

The Contractor shall confine his construction operations within the Contract limits shown
on the Drawings and/or property lines and/or fence lines and/or limits of disturbance.
Storage of equipment and materials, or erection and use of sheds outside of the Contract
limits, if such areas are the property of the Owner, shall be used only with the Owner's
approval. Such storage or temporary structures, even within the Contract's limits, shall be
confined to the Owner's property and shall not be placed on properties designated as
easements or rights-of-way unless specifically permitted elsewhere in the Contract
Documents.

WEATHER CONDITIONS

No work shall be done when the weather is unsuitable. The Contractor shall take
necessary precautions (in the event of impending storms) to protect all work, materials, or
equipment from damage or deterioration due to floods, driving rain, or wind, and snow
storms. The Owner reserves the right, through the opinion of the Engineer, to order that
additional protection measures over and beyond those proposed by the Contractor, be
taken to safeguard all components of the Project. The Contractor shall not claim any
compensation for such precautionary measures so ordered, nor claim any compensation
from the Owner for damage to the work from weather elements.

The mixing and placing of concrete or pavement courses, the laying of masonry, and
installation of sewers and water mains shall be stopped during rainstorms, if ordered by
the Engineer; and all freshly placed work shall be protected by canvas or other suitable
covering in such manner as to prevent running water from coming in contact with it.
Sufficient coverings shall be provided and kept ready at hand for this purpose. The
limitations and requirements for mixing and placing concrete, or laying of masonry, in cold
weather shall be as described elsewhere in these Specifications.

PERIODIC CLEANUP: BASIC SITE RESTORATION

During construction, the Contractor shall regularly remove from the site of the work all
accumulated debris and surplus materials of any kind which result from his operations.
Unused equipment and tools shall be stored at the Contractor's yard or base of operations
for the Project.

When the work involves installation of sewers, drains, water mains, manholes,
underground structures, or other disturbance of existing features in or across streets,
rights-of-way, easements, or private property, the Contractor shall (as the work
progresses) promptly backfill, compact, grade, and otherwise restore the disturbed area
to the basic condition which will permit resumption of pedestrian or vehicular traffic and
any other critical activity or functions consistent with the original use of the land. The
requirements for temporary paving of streets, walks, and driveways are specified
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1.17

1.18

elsewhere. Unsightly mounds of earth, large stones, boulders, and debris shall be
removed so that the site presents a neat appearance.

The Contractor shall perform the cleanup work on a regular basis and as frequently as
ordered by the Engineer. Basic site restoration in a particular area shall be accomplished
immediately following the installation or completion of the required facilities in that area.
Furthermore, such work shall also be accomplished, when ordered by the Engineer, if
partially completed facilities must remain incomplete for some time period due to
unforeseen circumstances.

Upon failure of the Contractor to perform periodic cleanup and basic restoration of the site
to the Engineer's satisfaction, the Owner may, upon five (5) days prior written notice to the
Contractor, without prejudice to any other rights or remedies of the Owner, cause such
work for which the Contractor is responsible to be accomplished to the extent deemed
necessary by the Engineer, and all costs resulting therefrom shall be charged to the
Contractor and deducted from the amounts of money that may be due him.

USE OF FACILITIES BEFORE COMPLETION

The Owner reserves the right to enter and use any portion of the constructed facilities
before final completion of the whole work to be done under this Contract. However, only
those portions of the facilities which have been completed to the Engineer's satisfaction,
as evidenced by his issuing a Certificate of Substantial Completion covering that part of
the work, shall be placed in service.

It shall be the Owner's responsibility to prevent premature connections to or use of any
portion of the installed facilities by private or public parties, persons or groups of persons,
before the Engineer issues his Certificate of Substantial Completion covering that portion
of the work to be placed in service.

Consistent with the approved progress schedule, the Contractor shall cooperate with the
Owner, his agents, and the Engineer to accelerate completion of those facilities, or
portions thereof, which have been designated for early use by the Owner.

CONSTRUCTION VIDEO AND PHOTOGRAPHY

The Contractor shall video the entire project site including all concrete and asphalt
pavements, curb and gutter, fencing to remain, structures to be demolished, and existing
structures that are to be modified. The original videotape shall be turned over to the
Engineer prior to beginning construction activities. The video shall be DVD format. The
video shall clearly identify existing site and structural conditions prior to construction.

The Contractor shall photograph the entire project site including all existing facilities prior
to beginning construction and shall consistently photograph facilities and site areas during
execution of the work. Refer to Section 01300 — Submittals for additional construction
photography requirements.
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1.19 SEISMIC REQUIREMENTS

A. The Contractor is advised that all proposed structures, non-building structures, and
architectural, mechanical and electrical components and systems, including associated
equipment and appurtenances furnished and installed on this project shall be subject to
the requirements of the most current Building Code for the State of South Carolina for
earthquake design requirements. The Contractor is responsible for designing and detailing
non-building, architectural, mechanical and electrical components and systems required
to be furnished as performance type submissions. Seismic forces and subsequent details
shall be developed in accordance with the South Carolina Building Code and all applicable
reference codes to the extent that the most stringent provisions are utilized in developing
the design earthquake forces. Contractors shall refer to the GENERAL STRUCTURAL
NOTES on the Structural Drawings for site, structure and non-building systems specific
seismic design criteria. All calculations, seismic certifications and construction details
performed and developed as part of the requirements of performance type submissions
shall be prepared and sealed by a Professional Engineer (PE) licensed to practice in the
State of South Carolina.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01025

MEASUREMENT AND PAYMENT

PART 1 — GENERAL

1.01 SCOPE

A.

The Bid lists each item of the Project for which payment will be made. No payment will
be made for any items other than those listed in the Bid.

Required items of work and incidentals necessary for the satisfactory completion of the
work which are not specifically listed in the Bid, and which are not specified in this Section
to be measured or to be included in one of the items listed in the Bid, shall be considered
as incidental to the work. All costs thereof, including Contractor's overhead costs and
profit, shall be considered as included in the lump sum or unit prices bid for the various
Bid items. The Contractor shall prepare the Bid accordingly.

Work includes furnishing all labor, equipment, tools and materials, which are not
furnished by the Owner and performing all operations required to complete the work
satisfactorily, in place, as specified and as indicated on the Drawings.

1.02 DESCRIPTIONS

F.

Measurement of an item of work will be by the unit indicated in the Bid.
Final payment quantities shall be determined from the record drawings.

No separate payment will be made for any item of work, materials, parts, equipment,
supplies or related items required to perform and complete the work. The costs for all
such items required shall be included in the price bid for item of which it is a part.

Should there be a conflict between this Section and other sections of the specifications
or Drawings, the requirements of this Section shall govern.

Payment will be made by extending unit prices multiplied by quantities provided and then
summing the extended prices to reflect actual work. Such price and payment shall
constitute full compensation to the Contractor for furnishing all labor, equipment, tools
and materials not furnished by the Owner and for performing all operations required to
provide to the Owner the entire Project, complete in place, as specified and as indicated
on the Drawings.

“Products” shall mean materials or equipment permanently incorporated into the work.

1.03 LUMP SUM ITEMS

A. Lump Sum measurement will be for the entire item, unit of work, structure, or combination
thereof, as specified and as indicated in the Schedule of Prices in the Bid Form.
Measurement and payment for all bid items indicated as Lump Sum shall include the
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cost of all labor, materials and equipment necessary to furnish, install, clean, test, and
place each bid item into operation; including permitting, general conditions, overhead
and profit.

B.  Progress payments will be based on the Schedule of Values prepared by the Contractor
and approved by the Owner/Engineer before acceptance of the first Application for
Payment.

C. In order for the Contractor to request progress payments against Lump Sum items,
Contractor shall provide a disaggregation or breakdown in sufficient measurable detail
that is acceptable to the Owner/Engineer.

D. Measurement

1. Measurement shall be based on the estimated percent complete of each Lump Sum
item of the Schedule of Values, as determined by the Owner/Engineer.

E. Payment

1. Payment will be made at the lump sum price proportional to the completion
percentages approved by the Owner/Engineer.

1.04 UNIT PRICE ITEMS

A. Quantity and measurement estimates stated in the Schedule of Prices in the Bid Form
are estimates for bidding purposes only. Actual payments shall be based on actual
quantities installed, in-place, as measured and/or verified by the Owner/Engineer.

B.  Unless otherwise provided in the General Conditions, the bid unit prices shall be in effect
throughout the contract duration, regardless of variances between the estimated
quantities and the actual installed quantities.

C. The Contractor shall make no claim, nor receive any compensation, for anticipated
profits, loss of profit, damages, or any extra payment due to any difference between the
amounts of work actually completed, or materials or equipment furnished, and the
estimated quantities.

D. Unless otherwise approved by the Owner/Engineer, any unit quantities exceeded may
not be invoiced until the estimated quantity is increased by contract change order.

E. Contractor shall assist Owner/Engineer by providing necessary equipment, workers, and
survey personnel as required to measure quantities.

F. Measured quantities shall be rounded to the nearest whole integer, unless the value of
the unit price exceeds $100, in which case measured quantities shall be rounded to the
nearest half unit.

G. Measurement

1. Measurement for progress payment shall be made by, or approved by, the
Owner/Engineer based on the estimated effective quantity installed. The effective
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quantity installed represents the actual units or quantities installed, adjusted for
incomplete elements or components.

2. Unless otherwise provided for in the Schedule of Prices in the Bid Form unit price
items are all-inclusive of all related work, direct and indirect, to provide a complete
and functional item. For example, sewer pipe installation would include pipe,
trenching, shoring, dewatering, bedding, installation, backfill, compaction, testing,
flushing, disinfection, and commissioning; including all labor, materials, site access
and equipment necessary to furnish, install, clean, test, and place into operation;
including permitting, general conditions, overhead and profit.

3. The final measurement shall be based on actual quantities, jointly measured by
Contractor and Owner/Engineer, complete, fully, tested and placed into service.

B. Payment

1. Progress payments shall be in accordance with the contract documents based on
estimated effective quantities installed, paid at the bid unit price.

2. The final payment shall be based on actual quantities, fully installed, tested and
placed into service, paid at the bid unit price.

1.02 OWNER CONTINGENCIES

A.  Owner Contingencies, if any, specified in the Contract Documents and indicated in the
Schedule of Prices in the Bid Form are considered provisional amounts to be used only
if needed. Owner Contingencies are exclusive of work indicated in the Contract
Documents for which payment is included under other items in the Bid Form. No work
may be performed under an Owner Contingency without prior written approval of the
Owner.

B. Any unused balance of the Owner Contingencies shall revert to the Owner upon
completion of the project. Prior to final payment, the original amount provided for Owner
Contingencies shall be adjusted to actual costs by deductive Change Order, adjusting
the contract price, accordingly.

C. The Contractor shall make no claim, nor receive any compensation, for anticipated
profits, loss of profit, damages, or any extra payment due to any unexpended portion of
the Owner Contingencies.

D. The Contractor is to include time for allowance work in the construction schedule. No
adjustment of Contract Time shall be allowed for any work performed under Owner
Contingencies items.

E.  Owner Contingencies items shall be included in the Schedule of Values.

F. Unless otherwise indicated in the specific measurement and payment provisions under
Owner Contingencies items, the measurable and allowable costs for work performed
under an Owner Contingencies item shall be limited to the actual, demonstrable, and
direct costs associated with that Owner Contingencies item. Shipping and sales taxes
are allowable costs.
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G. No mark-up for overhead or profit shall be included for payment under an Owner
Contingencies account item. Overhead and profit shall be included in the contract base
bid or allocated across other bid items.

H.  Work authorized by the Owner under an Owner Contingencies may be performed as a
lump sum (negotiated before the fact), unit prices (when applicable), or time and material.
For work performed under time and material, Contractor shall submit detailed verification
(break-down) of all costs, subject to the approval of the Owner.

PART 2 — BID ITEMS

2.01 LUMP SUM BID ITEMS

A.  A1-NEW THOMAS ISLAND REGIONAL PUMP STATION

1. Payment for the New Thomas Island Regional Pump Station shall be made according
in the lump sum price as specified in the Bid Form. Work under Bid ltem No. A.1 shall
also include, but not be limited to, furnishing all products, materials and equipment,
dewatering, wetwell, all process mechanical, structural, electrical, instrumentation and
control components, plant buffer, etc. and performing all labor necessary and required
to complete and put the New Thomas Island Regional Pump Station into operation,
including all work shown on the drawings.

2. Payment shall also include the sewer connection to existing receiving manhole at Shell
Ring Pump Station, but not limited to, penetrating manhole wall, sealing connection,
temporary bypass pumps, temporary trench box and/or sheeting (if needed), plugging
existing manhole, forming new invert, Raven 405 epoxy coating repair, testing, etc. and
for complete tie-in sewer connection.

3. Payment shall also include all coordination with local utilities (i.e. Dominion Energy) for
installation of power and natural gas services as shown on the plans. Power tie-in shall
be coordinated with Unit Price Item B.18.

4. Payment for the New Thomas Island Regional Pump Station shall be based upon
percentage complete and as authorized by the Engineer. The lump sum payment will
be full compensation for furnishing all products, materials, and equipment and
performing all labor necessary to complete and put into operation the Thomas Island
Regional Pump Station and Interceptor Project — Division |, including all work shown
on the drawings and/or specified and not otherwise included in the Lump Sum Items
A.2 and A.3, Unit Price Items and Allowance Items.

B. BIDITEM NO. A.2 - MOBILIZATION AND DEMOBILIZATION

1. Payment for Bid Item No. A.2 shall be made in the lump sum price in the Bid Form shall
also include, but not be limited to, any permits, licenses, fees, assembling all
equipment, materials, tools, etc., and transporting them to and from the work site. The
amount bid for Bid Item No. A.2 — Mobilization and Demobilization shall not exceed
three (3) percent of the Total Construction Cost. All costs associated with demobilization
shall also be included herein under Bid ltem No. A.2.
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2. No separate payment for access outside of existing easements as shown on the
Contract Drawings will be made. All cost of equipment, labor and materials required for
additional access outside of existing easements shall be included in the price bid item
to which it pertains.

C. BIDITEM NO. A.3 — SHELL RING PUMP STATION DEMOLITION AND
IMPROVEMENTS

1. Payment for the Shell Ring Pump Station Demolition and Improvements shall be made
in the lump sum price as specified in the Bid Form. The lump sum bid amount shall
include demolition of all material as shown on the plans and as stated in Section 01540
Part 3.05, removal and hauling of materials, proper disposal, and delivery of all retained
equipment & materials requested by Owner for storage at PS #77.

2. Payment for the Shell Ring Pump Station Demolition and Improvements shall be based
upon percentage complete and as authorized by the Engineer.

2.02 UNIT PRICE BID ITEMS

A. BIDITEM NO. B.1 THRU B.6 — PVC GRAVITY SEWER

1. Gravity sewer pipe will be measured from center to center of manholes and depth of
cut from the invert to original ground at centerline. Payment will be made at the unit
prices per linear foot as stated in the Bid Form, and shall include cost of excavation,
dewatering, trench box and/or sheeting (if needed), stone bedding, backfilling,
approved backfill material, proper compaction, cleanup, testing, video inspection,
detection tape, plugs/caps, cleanup, site restoration, traffic control, anti-seep collars,
etc. for complete installation.

2. Easement/Permit Stipulations

a. No additional payment will be made for Easement/Permit Stipulations. All costs
related to the implementation of the easement and permit stipulations shall be
included in the unit price bid for the item to which it pertains.

3. Existing Utilities and Obstructions
a. Horizontal/Vertical Conflicts and Obstructions

1) No payment will be made for any delay or extra cost encountered by the
Contractor due to protection, avoidance or relocation of existing utilities, mains
or services or changing the horizontal and vertical alignment of the sewer.

2) No payment will be made for relocation of existing utilities.
4. Location and Grade

a. No separate payment shall be made for survey work performed by or for the
Contractor in the establishment of reference points, benchmarks, cut sheets, limits
of right of way or easement, including their restoration, as well as centerline or
baseline points.
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B. BIDITEM NO. B.7 - 5 DIAMETER MANHOLE (16-18’)

1. Manholes will be measured from the lowest invert elevation to the top rim of the
frame and paid for at the unit price per each as stated in the Bid Form and shall
include all costs of materials, excavation, dewatering, trench box and/or sheeting (if
needed), stone base, backfilling, approved backfill material, proper compaction,
frame and cover, flexible rubber boot, per detail, testing, cleanup, site restoration,
grassing, etc. for complete installation.

2. No separate payment will be made for freight and delivery.
3. No additional payment will be made for replacement of defective materials.
4. No separate payment will be made for making connections to manholes and this

work shall be included in the unit price for manholes.

C. BIDITEM NO. B.8 - MANHOLE VENT PIPE

1. Payment shall be made according in the unit price per each as specified in the Bid
Form, which shall constitute full payment to provide and install Manhole Vents as
detailed in the Drawings.

2. The work shall include, but not be limited to, providing necessary site access for
equipment, providing all labor, materials (per detail), equipment, and tools required
to install manhole vents and joint sealing as needed.

3. Measurement for payment will be at the unit price for each manhole vent installed
as directed by the Engineer or Owner.

D. BIDITEM NO. B.9 — RAVEN 405 COATING FOR MANHOLE

1. Measurement for Bid Item No. B.9 will be made in the unit price per vertical foot
(VF) of epoxy lining installed. Payment for Epoxy Lining shall include all costs to
prepare the manholes for epoxy lining according to the manufacturer’s
recommendations to include, but not be limited to, providing all labor, materials,
equipment, holiday testing, adhesion testing and tools required to install epoxy
lining from the invert up to the top of the manhole, etc. for complete installation.

E. BIDITEM NO. B.10 THRU B.11 — RESTRAINED JOINT FORCE MAIN

1. Payment for restrained joint force main piping will be paid for at the unit price per
linear foot (LF) as stated in the Bid Form, and shall include cost of all materials,
excavation, backfilling, dewatering, detection tape, tracer wire, metallic detection
tape, installation records, cleanup, testing, etc. for complete installation.
Measurement will be from center to center of fittings; no reduction will be made for
the space occupied by valves and fittings.
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F. BIDITEM NO. B.12 - FITTINGS

1. Payment for fittings, including couplings/sleeves/plugs, shall be per unit price per
ton as stated in the Bid Form and shall include cost for restraint with weight of fittings
being based upon the published weight of the compact (C153) fitting body. No
payment will be made for the weight of joint accessories for mechanical joint,
including joint restraints.

G. BIDITEM NO. B.13 - PLUG VALVE WITH BOX

1. Valves will be paid at the unit price per each as stated in the Bid Form. This payment
shall include valve, valve box, concrete collar, per detail, etc. for complete
installation.

H. BIDITEM NO. B.14 — CUT-IN TO EXISTING FORCE MAIN

1. Payment will be made at the unit price per lump sum as stated in the Bid Form and
shall include cost of labor, excavation, dewatering, equipment, materials, backfill,
flow control, cleanup, etc. and will not include cost of fittings used. Payment for
fittings and valves used at tie-ins will be paid for as state in “F” and “G” above. No
separate measurement or extra payment will be made for temporary valves and
fittings used in associate with the tie-ins.

L. BID ITEM NO. B.15 — EROSION AND SEDIMENTATION CONTROL

1. Payment for Erosion and Sedimentation Control shall be made in the lump sum price
as specified in the Bid Form. Payment shall include all costs for all materials (i.e., silt
fence, sediment filter bag, curb inlet protection, and temporary construction
entrance), labor, installation, maintenance, inspection, replacement as necessary,
and removal of erosion control measures and cleanup following site stabilization.

2. Payment shall include all costs to adequately prevent erosion and sedimentation
from occurring on the project site, and meet all regulatory requirements of SCDOT,
City of Charleston, Berkeley County, SCDHEC, U.S. EPA, and U.S. Army Corps of
Engineers. No additional payment will be made for erosion and sedimentation control
measures required to meet regulatory requirements that are not shown on the
Drawings.

3. No payment will be made for any portion of the Project for which temporary erosion
and sedimentation controls are not properly maintained.

4. Payment shall be based upon percentage complete and as authorized by the
Engineer.

G. BID ITEM NO. B.16 — GRASSING

1. Payment for Grassing shall be made in the lump sum price as specified in the Bid
Form and shall meet all regulatory requirements of SCDOT, City of Charleston,
Berkeley County, and U.S. EPA. All costs for grassing, including seeding, fertilizing,
mulching, as well as temporary measures, shall be included in the price bid for
Grassing.
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2. No additional payment will be made for those lengths of pipeline where the
Contractor must reseed due to inadequate watering and maintenance; loss of seeds
caused by site erosion, e.g., wind and rain; inadequate germination of the seeds;
inadequate coverage/density; providing permanent species at the appropriate
season after temporary grassing has been performed.

3.  No additional payment will be made for providing a temporary species of grass where
the seasonal limitations do not allow for the proper germination of a permanent
species of grass. Any additional cost anticipated for sowing a temporary species
shall be included in the price bid for the item to which it pertains.

4. Measurement for payment for Grassing shall be for the entire area impacted by
construction. The length of pipe constructed under pavement and via trenchless
method shall not be included in quantities for payment for Grassing.

5.  No separate payment will be made for temporary grassing.
H. BID ITEM NO. B.17 — CLEARING AND GRUBBING

1. Payment for clearing and grubbing shall be made per acre as specified in the Bid
Form. No payment shall be made for areas in which proper erosion control devices
are not constructed and maintained. Payment for clearing and grubbing shall be
measured at the area cleared.

2.  No separate payment will be made for moving and reestablishing landscape
features, including labor and materials, shall be included in the unit price bid, or
allowance if applicable, for the item to which it pertains.

l. BID ITEM NO. B.18 — GALVANIZED STEEL CONDUIT FOR UTILITY SERVICE

1. Payment for galvanized steel conduit associated with the main utility service will
be paid for at the unit price per linear foot (LF) as stated in the Bid Form, and shall
include cost of all materials, excavation, backfilling, dewatering, detection tape,
tracer wire, metallic detection tape, installation records, cleanup, testing, etc. for
complete installation as required by Dominion Energy. Measurement will be from
the beginning of the conduit at the newly installed Dominion drop pole to the main
transformer pad and in accordance with the requirements listed in Specification
16000.

2.03 ALLOWANCE ITEMS

A. BIDITEM NO. C.1 - ELECTRICAL 3-WAY UNDERGROUND SERVICE BY DOMINION
ENERGY

1. The bid includes an allowance which is to be included in the total bid for the project.
The items that the Contractor is responsible for versus the utility are outlined in
Section 16000 Part 1.03. Any unused portion of the allowance remaining at the
completion of the contract shall revert to the Owner as a credit. The Owner reserves
the right to delete the allowance prior to Award.
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B. BID ITEM NO. C.2 — NATURAL GAS UNDERGROUND SERVICE BY DOMINION
ENERGY

The bid includes an allowance which is to be included in the total bid for the project.
The items that the Contractor is responsible for versus the utility are outlined in
Specification 16000. Any unused portion of the allowance remaining at the
completion of the contract shall revert to the Owner as a credit. The Owner reserves
the right to delete the allowance prior to Award.

C. BIDITEM NO. C.3 - CONTINGENCY CASH ALLOWANCE

1.

Work to be performed under a contingency allowance will be authorized by a Work
Change Directive. Refer to Supplemental Conditions.

The Bid includes a Contingency Allowance which is to be included in the total bid for
the project. This allowance is to provide payment for unforeseen conditions which
may be encountered in the Work and is to be used only upon a written Work Change
Directive from the Engineer. Any unused portion of the allowance remaining at the
completion of the contract shall revert to the Owner as a credit. The Owner reserves
the right to delete the allowance prior to award.

PART 3 — CLARIFICATIONS

3.01 TRENCH EXCAVATION AND BACKFILL (PIPELINES)

A. No separate payment will be made for trench excavation, sheeting, bracing, shoring or
dewatering. All costs shall be included in the unit price bid for the item to which it pertains
at the appropriate depth separate or additional payment will be made for trench
excavation or any special or uniqgue method, means, techniques or equipment necessary
for the Contractor's compliance with these Specifications, regulatory requirements,
permits, laws or regulations which govern this Project.

B. Initial Backfill

1.

2.

No separate payment shall be made for initial backfill.

No separate payment shall be made for drying out the initial backfill material in
order to meet the compaction requirements.

No separate payment shall be made for the adding of moisture to the initial backfill
materials in order to meet the compaction requirements.

No separate payment shall be made for providing approved backfill material if the
insitu material cannot meet the compaction requirements.

C. Final Backfilling

1. No additional payment will be made for additional material when excavated
materials are used.
2. No separate payment shall be made for drying out the final backfill material in order
to meet the compaction requirements.
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3. No separate payment shall be made for the adding of moisture to the final backfill
materials in order to meet the compaction requirements.

4, No additional payment will be made for providing approved backfill material if the
insitu material cannot meet the compaction requirements.

D. Additional Material

NO SEPARATE PAYMENT WILL BE MADE FOR ADDITIONAL EARTH OR FILL
MATERIALS IMPORTED TO THE PROJECT SITE

- END OF SECTION -
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SECTION 01031

GRADES, LINES AND LEVELS

PART 1 - GENERAL

1.1 CONSTRUCTION LAYOUT

A. This item shall consist of furnishing, placing, replacing when required, marking and
maintaining all Construction Layout stakes necessary for proper guidance and control
of construction operations.

B. It shall also include the preparation of all construction staking field books such as
alignment books, slope stake books, blue top book, etc.

PART 2 - MATERIALS

2.1 EQUIPMENT

A. All surveying equipment, stakes and any other material necessary to perform the
work shall be furnished by the Contractor.

PART 3 - EXECUTION

3.1 CONTROL

A. The Contractor shall provide a Professional Land Surveyor, subject to the Owner's
approval, to establish and/or re-establish all benchmarks, reference control points,
line, and grade points necessary to complete the work at no expense to the Owner.

B. Benchmarks and reference control points will be established and/or re- established
outside of the construction limits by the Surveyor and are to be maintained by the
Contractor's Surveyor.

3.2 RECORDS

A. The Surveyor shall furnish a copy of all survey records made by his forces to the
Engineer who reserves the right to check, correct where necessary, or require any
Layout Work to be revised. These records shall be furnished to the Engineer prior
to the commencement of construction or as they are completed and shall become a
part of the permanent Project records.

3.3 ACCEPTANCE

A. Acceptance of all or any part of the Contractor's Layout by the Engineer shall not
relieve the Contractor of his responsibility to secure proper dimensions in the Work.

- END OF SECTION -
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SECTION 01035

MODIFICATION PROCEDURES

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Work includes all labor, materials, equipment and appliances required for the complete
execution of additions, modifications and alterations to existing buildings and structures
as shown on the Drawings and specified under the various Sections of the Contract
Specifications and as required by conditions at the site.

B. The Contractor shall have examined all work to be performed to the existing buildings and
familiarize himself with the nature and extent to which the existing buildings will be
damaged, items removed or rearranged due to the work under his Contract and that of
other Contracts.

1. Cutting and patching shall conform to the requirements of the General Conditions,
Supplemental Conditions, and as specified herein.

2. Patching work shall be performed with similar materials and in the same manner
as adjoining work. Joining between old and new work shall be perfect and
practically invisible. All due caution shall be taken to obtain a bond between old
and new work.

C. Major portions of the work are indicated on the Drawings and the accompanying
Specifications thereto. All work must be complete in all respects and executed with high
quality workmanship.

1.02 SITE AND BUILDINGS

A. Site Visit

1. Prior to submission of Bids, the Contractor shall have visited the site and
thoroughly acquainted himself with the exact nature of the work indicated on the
Drawings and the Specifications requirements. Failure to comply with the
aforementioned requirements shall not constitute a basis for claims for additional
compensation.

B. Measurements
1. Prior to ordering any materials or doing any work, the Contractor shall verify all

measurements, dimensions and other conditions of each building scheduled for
work as may be necessary or required in connection with his work. The Contractor
shall be responsible for the correctness of same.
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1.03 MATERIALS

A. All materials to perform and complete the work shall be new. Salvaged materials, such as
brick, stone copings, granite sills, may be used under certain conditions subject to the
approval of the Owner and Engineer.

B. All salvaged materials shall be sound and undamaged. Materials to be reused shall be
stored and protected as directed by the Engineer. Care shall be taken to prevent damage
to materials or equipment to be reused.

1.04 SHORING, UNDERPINNING AND BRACING

A. When necessary and required, the Contractor shall provide underpinning and temporary
shoring and bracings, all in accordance with code requirements, and as approved by the
Engineer.

B. Shoring and bracing shall be of such form and so installed as to safely support the work
and interfere as little as possible with the progress of the work. Suitable means shall be
provided to adjust any settlement in the shoring supports. Temporary shoring shall consist
of sound timbers or rolled shapes of required dimensions which shall be removed after
necessity for same ceases to exist. All work removed or damaged through installation of
temporary shoring or through improper shoring shall be replaced or repaired after the
shoring is removed, at no additional cost to the Owner.

1.05 WORK PREPARATION AND TEMPORARY ACCESS

A. The Contractor, before commencing work, shall prepare and submit for approval a
progress schedule in accordance with the requirements of Section 01300 - Submittals, in
order to coordinate the work of all trades and to insure completion on or before the
completion date. The Owner and the Engineer reserve the right to revise or modify such
schedules as required to expedite each phase of work and to coordinate such work with
the partial use of the building for purposes as directed.

B. No facility such as toilets, corridors, etc., shall be barricaded or access restricted without
providing other temporary or interim means of access. It is further required that no work
specified hereinafter shall disturb or interfere with the operation of the existing mechanical
installation until proposed new work has been completed or satisfactorily installed.
Exception may be made to this requirement only by written approval from the Owner and
Engineer.

C. Detailed sequence of availability of areas within the present buildings where work is to be
performed under each Contract shall be in accordance with Section 01520, Maintenance
of Utility Operations During Construction, but may be modified by the Contractor, upon
authorization by the Owner and Engineer as the work progresses.
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1.06

1.07

Existing built-in equipment to remain in the final work, but requiring temporary removal for
the installation of new construction, alterations, repairs and/or renovations, shall be
disconnected by the Electrical Contractor (Subcontractor) and removed by the Contractor
to temporary storage areas designated by the Owner. Resetting of existing equipment
under this heading shall be performed by the Contractor and connecting to electric service
lines shall be performed by the Electrical Contractor (Subcontractor).

The Contractor shall furnish and install all temporary fire exits, fire extinguishers, hose and
safety devices as may be required by authorities having jurisdiction.

Work within existing buildings to be performed, once started, shall be completed as quickly
as practicable and each trade shall determine before work is started that all required
materials are at hand or readily obtainable to avoid delays.

Shutdowns of existing services within existing buildings which may be occupied during
construction will be permitted only upon approval by the Owner subject to at least three
weeks notice in writing to the Owner in each case. Shutdowns will be limited to times which
will result in the least interference with normal operations. Refer to Section 01520 -
Maintenance of Utility Operations During Construction for additional requirements.

WEATHER PROTECTION

Where exterior walls or roofs are being altered, or disturbed for any adjacent alteration,
the Contractor shall provide temporary weather protection in those areas to keep interior
of buildings absolutely dry and unaffected by the weather. The Contractor will be held
responsible for any damage caused by improper protection against weather.

Where existing exterior walls or roofs are disturbed due to alterations, disturbances shall
be kept to a minimum and walls or roofs shall be repaired and patched in such a manner
that the buildings will be absolutely watertight and meet the conditions of the existing
roofing flashing and waterproofing bonds and guarantees.

CUTTING, PATCHING, REPAIRING, AND REFINISHING

The Contractor shall be responsible for cutting all openings in walls, floors and ceilings
(indicated to remain) to accommodate alteration work under his Contract in accordance
with the requirements of the General Specification, Special Provisions, and as hereinafter
specified. Rough patching and all finish patching shall be by the Contractor.

1. Where new openings are to occur in existing exterior and interior concrete and
masonry bearing walls and structural concrete floor, the Contractor will be required
to notify the Owner and Engineer in writing and shall obtain approval prior to cutting
operations. The Engineer will determine whether such openings affect the
structural stability or load bearing capacities of walls and floors.

2. All holes and openings to be cut in existing walls, floors and ceilings of any nature
shall be geometrically correct and no larger than necessary to accommodate the
new work.
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3. No cutting of finished or structural work may be done without the approval of the
Engineer.

B. Major demolition and removal work such as demolition of buildings and structures,
complete or nearly complete removal of floors, walls and ceilings indicated on the
Drawings, shall be performed by the Contractor. The Contractor shall also be responsible
for all finish patching operations of holes and openings in existing floors, walls, ceilings
and roofs to accommodate the alteration work under the Plumbing, HVAC and Electrical
Sections as well as that required for the Contractor's work hereinafter specified.

C. Each Contractor and/or his Subcontractors shall provide sleeves, forms and inserts for
installation by the Contractor as specified in Section 01010, Summary of Work.

1.08 EXISTING EQUIPMENT AND FURNISHINGS

A. Existing built-in equipment to remain in the final work and requiring temporary removal
shall be as hereinbefore specified under paragraph 1.05, D.

B. Existing appliances and portable equipment such as desks, chairs, tables, etc., shall
remain the property of the Owner and will be removed from rooms and spaces to be
altered by the Contractor prior to construction and alteration operations, and stored where
directed by the Owner.

C. All unsalvageable equipment shall become the property of the Contractor in accordance
with the requirements of Section 01540, Demolition and Removal of Existing Structures
and Equipment, and shall be removed from each building and away from the site.
Equipment to be retained, or relocated, shall be as shown on the Drawings or as specified.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01040

COORDINATION

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall allow the Owner or his agents, and other project Contractors or their
agents, to enter upon the work for the purpose of constructing, operating, maintaining,
removing, repairing, altering, or replacing such pipes, sewers, conduits, manholes, wires,
poles, or other structures and appliances which may be required to be installed at or in
the work. The Contractor shall cooperate with all aforesaid parties and shall allow
reasonable provisions for the prosecution of any other work by the Owner, or others, to be
done in connection with his work, or in connection with normal use of the facilities.

B. Each Contractor shall cooperate fully with the Owner, the Engineer, and all other
Contractors employed on the work, to effect proper coordination and progress to complete
the project on schedule and in proper sequence. Insofar as possible, decisions of all kinds
required from the Engineer shall be anticipated by the Contractor to provide ample time
for inspection, or the preparation of instructions.

C. Each Contractor shall assume full responsibility for the correlation of all parts of his work
with that of other Contractors. Each Contractor's superintendent shall correlate all work
with other Contractors in the laying out of work. Each Contractor shall lay out his own
work in accordance with the Drawings, Specifications, and instructions of latest issue and
with due regard to the work of other Contractors.

D. Periodic coordinating conferences shall be held per Section 01200, Project Meetings, of
these Contract Documents.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01070

ABBREVIATIONS

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. The following is a partial list of typical abbreviations which may be used in the
Specifications, and the organizations to which they refer:

AASHTO - American Association of State Highway and Transportation
Officials

ACI - American Concrete Institute

ACIFS - American Cast Iron Flange Standards

AFBMA - Anti-Friction Bearing Manufacturer's Association

AGA - American Gas Association

AGMA - American Gear Manufacturers Association

AlIA - American Institute of Architects

AISC - American Institute of Steel Construction

AlISI - American Iron and Steel Institute

ANSI - American National Standard Institute

API - American Petroleum Institute

ASCE - American Society of Civil Engineers

ASHRAE - American Society of Heating, Refrigeration, and Air Conditioning
Engineers

ASME - American Society of Mechanical Engineers

ASTM - American Society for Testing and Materials

AWS - American Welding Society

AWWA - American Water Works Association

CEMA - Conveyor Equipment Manufacturer's Association

CRSI - Concrete Reinforcing Steel Institute

DIPRA - Ductile Iron Pipe Research Association

Fed Spec - Federal Specifications

IEEE - Institute of Electrical and Electronic Engineers

IPCEA - Insulated Power Cable Engineers Assaociation

ISO - Insurance Services Offices

NBS - National Bureau of Standards

NEC - National Electric Code

NEMA - National Electrical Manufacturers Association

OSHA - Occupational Safety and Health Act

PCI - Precast Concrete Institute

SCDOT - South Carolina Department of Transportation

UL - Underwriters Laboratories, Inc.

USGS - United States Geological Survey
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PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

30533-008:1/8/2020
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SECTION 01090

REFERENCE STANDARDS

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Wherever reference is made to any published standards, codes, or standard
specifications, it shall mean the latest standard code, specification, or tentative
specification of the technical society, organization, or body referred to, which is in effect
at the date of invitation for Bids.

B. All materials, products, and procedures used or incorporated in the work shall be in strict
conformance with applicable codes, regulations, specifications, and standards.

C. A partial listing of codes, regulations, specifications, and standards includes the following:
Air Conditioning and Refrigeration Institute (ARI)
Air Diffusion Council (ADC)
Air Moving and Conditioning Association (AMCA)
The Aluminum Association (AA)
American Architectural Manufacturers Association (AAMA)
American Concrete Institute (ACI)
American Gear Manufacturers Association (AGMA)
American Hot Dip Galvanizers Association (AHDGA)
American Institute of Steel Construction, Inc. (AISC)
American Iron and Steel Institute (AISI)
American National Standards Institute (ANSI)
American Society of Civil Engineers (ASCE)
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
(ASHRAE)
American Society of Mechanical Engineers (ASME)
American Society for Testing and Materials (ASTM)
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American Standards Association (ASA)

American Water Works Association (AWWA)

American Welding Society (AWS)

American Wood-Preserver's Association (AWPA)
Anti-Friction Bearing Manufacturers Association (AFBMA)
Building Officials and Code Administrators (BOCA)
Conveyor Equipment Manufacturers Association (CEMA)
Consumer Product Safety Commission (CPSC)

Factory Mutual (FM)

Federal Specifications

Instrument Society of America (ISA)

Institute of Electrical and Electronics Engineers (IEEE)
National and Local Fire Codes

Lightning Protection Institute (LPI)

National Electrical Code (NEC)

National Electrical Manufacturer's Association (NEMA)
National Electrical Safety Code (NESC)

National Electrical Testing Association (NETA)

National Fire Protection Association (NFiPA)

Regulations and Standards of the Occupational Safety and Health Act (OSHA)
Southern Building Code Congress International, Inc. (SBCCI)
Sheet Metal & Air Conditioning Contractors National Association (SMACCNA)
Standard Building Code

Standard Mechanical Code
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Standard Plumbing Code
Uniform Building Code (UBC)
Underwriters Laboratories Inc. (UL)

D. Contractor shall, when required, furnish evidence satisfactory to the Engineer that
materials and methods are in accordance with such standards where so specified.

E. Inthe event any questions arise as to the application of these standards or codes, copies
shall be supplied on-site by the Contractor.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01200

PROJECT MEETINGS

PART 1 -- GENERAL

1.01 PRECONSTRUCTION MEETING

A. A preconstruction meeting will be held after Award of Contract, but prior to starting work
at the site.

B. Attendance:
1. Owner
2. Engineer
3. Contractor
4. Major subcontractors
5. Safety representative
6. Representatives of governmental or other regulatory agencies.

C. Minimum Agenda:
1. Tentative construction schedule
2. Critical work sequencing
3. Designation of responsible personnel
4, Processing of Field Decisions and Change Orders
5. Adequacy of distribution of Contract Documents
6. Submittal of Shop Drawings and samples
7. Procedures for maintaining record documents
8. Use of site and Owner's requirements
9. Major equipment deliveries and priorities
10. Safety and first aid procedures
11. Security procedures

30533-008:1/8/2020 01200-1 Charleston Water System

Thomas Island Regional PS and Interceptor



12. Housekeeping procedures
13. Processing of Partial Payment Requests

14. General regard for community relations

1.02 PROGRESS MEETING

A. Progress meetings will be held monthly during the performance of the work of this
Contract. Additional meetings may be called as progress of work dictates.

B. Engineer will preside at meetings and record minutes of proceedings and decisions.
Engineer will distribute copies of minutes to participants.

C. Attendance:
1. Engineer
2. Contractor
3. Subcontractors, only with Engineer's approval or request, as pertinent to the

agenda

D. Minimum Agenda:
1. Review and approve minutes of previous meetings.
2. Review progress of Work since last meeting.
3. Review proposed 30-60 day construction schedule.
4, Note and identify problems which impede planned progress.
5. Develop corrective measures and procedures to regain planned schedule.
6. Revise construction schedule as indicated and plan progress during next work

period.
7. Maintaining of quality and work standards.
8. Complete other current business.
9. Schedule next progress meeting.
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PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01300

SUBMITTALS
PART 1 -- GENERAL
1.01 THE REQUIREMENT
A. Construction Schedule
1. Refer to Section 01310 — Construction Schedule and Sequence.

B. Equipment and Material Orders Schedule

1. Contractor shall prepare and submit five (5) copies of his schedule of principal
items of equipment and materials to be purchased to the Engineer for review and
approval.

2. If so required, the schedule shall be revised until it is approved by the Engineer.

3. Schedule shall be updated monthly and five (5) copies submitted to the Engineer

not later than the fifth day of every month with the application for progress payment.

4, The updated schedule shall be based on the Progress Schedule developed under
the requirements of Paragraph 1.01(A) of this Section.

5. Schedule shall be in tabular form with appropriate spaces to insert the following
information for principal items of equipment and materials:

a.

30533-008:1/8/2020

Dates on which Shop Drawings are requested and received from the
manufacturer.

Dates on which certification is received from the manufacturer and
transmitted to the Engineer.

Dates on which Shop Drawings are submitted to the Engineer and returned
by the Engineer for revision.

Dates on which Shop Drawings are revised by manufacturer and
resubmitted to the Engineer.

Date on which Shop Drawings are returned by Engineer annotated either
"Furnish as Submitted" or "Furnish as Corrected".

Date on which accepted Shop Drawings are transmitted to manufacturer.
Date of manufacturer's scheduled delivery.
Date on which delivery is actually made.
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C. Working Drawings

1. Within thirty (30) days after the Notice to Proceed, each prime Contractor shall
prepare and submit five (5) copies of his preliminary schedule of Working Drawing
submittals to the Engineer for review and approval. If so required, the schedule
shall be revised until it is approved by the Engineer.

2. Working Drawings include, but are not limited to, Shop Drawings, layout drawings
in plan and elevation, installation drawings, elementary wiring diagrams,
interconnecting wiring diagrams, manufacturer's data, etc. Contractor shall be
responsible for securing all of the information, details, dimensions, Drawings, etc.,
necessary to prepare the Working Drawings required and necessary under this
Contract and to fulfill all other requirements of his Contract. Contractor shall
secure such information, details, Drawings, etc., from all possible sources
including the Drawings, Working Drawings prepared by subcontractors, Engineers,
suppliers, etc.

3. Working Drawings shall accurately and clearly present the following:
a. All working and installation dimensions.
b. Arrangement and sectional views.
C. Units of equipment in the proposed positions for installation, details of

required attachments and connections, and dimensioned locations
between units and in relation to the structures.

d. Necessary details and information for making connections between the
various trades including, but not limited to, power supplies and
interconnecting wiring between units, accessories, appurtenances, etc.

4, In the event that the Engineer is required to provide additional engineering services
as a result of a substitution of materials or equipment by the Contractor, the
additional services will be provided in accordance with Section 01010 - Summary
of Work, and will be covered in supplementary or revised Drawings which will be
issued to the Contractor. All changes indicated that are necessary to
accommodate the equipment and appurtenances shall be incorporated into the
Working Drawings submitted to the Engineer.

5. Working Drawings specifically prepared for this Project shall be on mylar or other
approved reproducible material sheets of the same size as the Drawings. Working
Drawings shall conform to recognized drafting standards and be neat, legible and
drawn to a large enough scale to show in detail the required information.

6. The Drawings are used for engineering and general arrangement purposes only
and are not to be used for Working Drawings.
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7. Shop Drawings

a.
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Shop Drawings shall be submitted for each item of equipment furnished.
The drawings shall indicate all equipment and its precise locations, all
anchor bolt locations, sizes, materials and dimensions necessary for
installation and connection, all mechanical and piping interconnections,
piping supports and details, all interconnecting electrical and control wiring
terminal strips. The Drawings will clearly indicate which equipment shall
be furnished by the equipment supplier and what is furnished by the
installation contractor. The Drawings will match the general arrangement
furnished by the Engineer and include sufficient detail so the installation
contractor can furnish a complete and operating system. The equipment
supplier shall be responsible for structural details and walkways, and will
be required to review the package for completeness and accuracy of details
involving the equipment supplied. Structural design calculations will be
required on equipment that performs structural functions.

Shop Drawings on all electrical items shall include elementary diagrams
and circuit schematics for all electrical and electronic components.
Diagrams shall clearly identify the components parts of the electrical items
and assembly details of circuit boards.

Equipment data including, but not limited to, installation instructions,
estimated weight of each unit of equipment, certified pump head — capacity
and efficiency curves, wiring diagrams for controls and alarm circuits, lists
of electrical controls including manufacturer's name and catalog number,
motor load data and efficiency, and auxiliary equipment description and
specifications. In addition, the equipment manufacturer will submit a
guarantee for the equipment submitted for review and approval. The
guarantee will be in a form acceptable to the Engineer and Owner.

Contractor shall submit for review by the Engineer Shop Drawings for all
fabricated work and for all manufactured items required to be furnished by
the Contract Documents.

Structural and all other layout Drawings prepared specifically for the Project
shall have a plan scale of not less than 1/4-inch = 1 foot.

Where manufacturer's publications in the form of catalogs, brochures,
illustrations or other data sheets are submitted in lieu of prepared Shop
Drawings, such submittals shall specifically indicate the item for which
approval is requested. Identification of items shall be made in ink, and
submittals showing only general information are not acceptable.
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8. Layout and Installation Drawings

a.

Contractor shall prepare and submit for review by the Engineer layout and
installation drawings for all pipes, valves, fittings, sewers, drains, heating
and ventilation ducts, all electrical, heating, ventilating and other conduits,
plumbing lines, electrical cable trays, lighting fixture layouts, and circuiting,
instrumentation, interconnection wiring diagrams, communications, power
supply, alarm circuits, etc., under this Contract. The final dimensions,
elevation, location, etc., of pipe, valves, fittings, sewers, ducts, conduits,
electrical cable trays, equipment, etc., may depend upon the dimensions
of equipment and valves to be furnished by the Contractor.

Layout and installation drawings are required for both interior and exterior
piping, valves, fittings, sewers, drains, heating and ventilation ducts,
conduits, plumbing lines, electrical cable trays, etc.

Layout and installation Drawings shall show connections to structures,
equipment, sleeves, valves, fittings, etc.

Drawings shall show the location and type of all supports, hangers,
foundations, etc., and the required clearances to operate valves,
equipment, etc.

The Drawings for pipes, ducts, conduits, etc., shall show all 3-inch and
larger electrical conduits and pressure piping, electrical cable trays, heating
and ventilation ducts or pipes, structure, manholes or any other feature
within four (4) feet (measured as the clear dimension) from the pipe duct,
conduit, etc., for which the profile is drawn.

9. Contractor Responsibilities

a.

d.
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All submittals from subcontractors, manufacturers or suppliers shall be sent
directly to the Contractor for checking. Contractor shall thoroughly check
all Drawings for accuracy and conformance to the intent of the Contract
Documents. Drawings found to be inaccurate or otherwise in error shall be
returned to the subcontractors, manufacturers, or suppliers by the
Contractor for correction before submitting them to the Engineer.

All submittals shall be bound, dated, properly labeled and consecutively
numbered. Information on the label shall indicate Specification Section,
Drawing number, subcontractor's, manufacturer's or supplier's name and
the name or type of item the submittal covers. Each part of a submittal
shall be marked and tabulated.

Working Drawings shall be submitted as a single complete package
including all associated drawings relating to a complete assembly of the
various parts necessary for a complete unit or system.

Shop Drawings shall be submitted as a single complete package for any
operating system and shall include all items of equipment and any
01300-4 Charleston Water System
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mechanical units involved or necessary for the functioning of such system.
Where applicable, the submittal shall include elementary wiring diagrams
showing circuit functioning and necessary interconnection wiring diagrams
for construction.

ALL SUBMITTALS SHALL BE THOROUGHLY CHECKED BY THE
CONTRACTOR FOR ACCURACY AND CONFORMANCE TO THE
INTENT OF THE CONTRACT DOCUMENTS BEFORE BEING
SUBMITTED TO THE ENGINEER AND SHALL BEAR THE
CONTRACTOR'S STAMP OF APPROVAL CERTIFYING THAT THEY
HAVE BEEN SO CHECKED. SUBMITTALS WITHOUT THE
CONTRACTOR'S STAMP OF APPROVAL WILL NOT BE REVIEWED BY
THE ENGINEER AND WILL BE RETURNED TO THE CONTRACTOR.

If the submittals contain any departures from the Contract Documents,
specific mention thereof shall be made in the Contractor's letter of
transmittal. Otherwise, the review of such submittals shall not constitute
approval of the departure.

No materials or equipment shall be ordered, fabricated, shipped or any
work performed until the Engineer returns to the Contractor the submittals,
herein required, annotated "Furnish as Submitted", "Furnish as Corrected",
or “Furnish as Corrected — Confirm.” If a submittal is returned “Furnish as
Corrected — Confirm” the portions of work covered by the submittal that
require confirmation by the Engineer shall not be ordered, fabricated,
shipped, or any work performed until those portions are approved in a
subsequent submittal either "Furnish as Submitted" or "Furnish as
Corrected".

Where errors, deviations, and/or omissions are discovered at a later date
in any of the submittals, the Engineer's prior review of the submittals does
not relieve the Contractor of the responsibility for correcting all errors,
deviations, and/or omissions.

10. Procedure for Review

a.
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Submittals shall be transmitted in sufficient time to allow the Engineer at
least thirty (30) working days for review and processing.

Contractor shall transmit seven (7) copies of all technical data or drawing
to be reviewed.

Submittal shall be accompanied by a letter of transmittal containing date,
project title, Contractor's hame, number and titles of submittals, a list of
relevant specification sections, notification of departures from any Contract
requirement, and any other pertinent data to facilitate review.

A 10 character submittal identification numbering system shall be used:
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e The first character shall be a D, M, R, S, or U, which represents
Shop/Working Drawing and other Product Data (D); Operation and
Maintenance Manual (M); Certification, Test Results, and ISA Forms
(R); Sample (S); or Test Procedures (U).

e The next five digits shall be the applicable Specifications Section
Number.

e The next three digits shall be the numbers 001-999 to sequentially
number each separate item or drawing submitted under each specific
Section number.

e The last character shall be a letter, A-Z, indicating the submission, or
resubmission of the same Drawing, l.e., A-1%' submission, B-2"
submission, C-3" submission, etc. A typical submittal number would
be as follows:

“D-15206-008-B”

D = Shop Drawing

15206 = Specification Section for Sluice Gates

008 = The eighth sequential submittal under this specification
section

B = The second submission (first resubmission) of that

particular shop drawing.
Submittals will be annotated by the Engineer in one of the following ways:
"Furnish as Submitted" (FAS) - no exceptions are taken

"Furnish as Corrected" (FAC) - minor corrections are noted and shall be
made.

“Furnish as Corrected — Confirm” (FACC) - some corrections are noted and
a partial resubmittal or additional information are required as specifically
requested.

"Revise and Resubmit" (R&R) - major corrections are noted and a full
resubmittal is required.

"For Information Only — Not Reviewed” (FIO) — submittal was received and
was distributed for record purposes without review.

If a submittal is satisfactory to the Engineer in full or in part, the Engineer
will annotate the submittal "Furnish as Submitted", "Furnish as Corrected",
or “Furnish as Corrected — Confirm”, retain four (4) copies and return
remaining copies to the Contractor. In the case of “Furnish as Corrected —
Confirm” a partial resubmittal or additional information are required as
specifically requested.
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g.

If a full resubmittal is required, the Engineer will annotate the submittal
"Revise and Resubmit" and transmit three (3) copies to the Contractor for
appropriate action.

Contractor shall continue to resubmit submittals in part if they are returned
“Furnish as Corrected — Confirm” or in full if they are returned “Revise and
Resubmit” as required by the Engineer until submittals are acceptable to
the Engineer. It is understood by the Contractor that Owner may charge
the Contractor the Engineer's charges for review in the event a submittal is
not approved (either "Furnish as Submitted" or "Furnish as Corrected") by
the third submittal for a system or piece of equipment. These charges shall
be for all costs associated with engineering review, meetings with the
Contractor or manufacturer, etc., commencing with the fourth submittal of
a system or type of equipment submitted for a particular Specification
Section.

Acceptance of a Working Drawing by the Engineer will constitute
acceptance of the subject matter for which the Drawing was submitted and
not for any other structure, material, equipment or appurtenances indicated
or shown.

11. Engineer's Review

a.

Engineer's review of the Contractor's submittals shall in no way relieve the
Contractor of any of his responsibilities under the Contract. An acceptance
of a submittal shall be interpreted to mean that the Engineer has no specific
objections to the submitted material, subject to conformance with the
Contract Drawings and Specifications.

Engineer's review will be confined to general arrangement and compliance
with the Contract Drawings and Specifications only, and will not be for the
purpose of checking dimensions, weights, clearances, fittings, tolerances,
interferences, coordination of trades, etc.

12. Record Working Drawings

a.
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Contractor shall maintain current record drawings onsite for the Engineer’s
review. Record drawings shall be updated monthly at a minimum.

Prior to final payment, the Contractor shall furnish the Engineer one
complete set of all accepted Working Drawings, including Shop Drawings,
for equipment, piping, electrical work, heating system, ventilating system,
air conditioning system, instrumentation system, plumbing system,
structural, interconnection wiring diagrams, etc.

Working Drawings furnished shall be corrected to include any departures
from previously accepted Drawings.
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D. Operation and Maintenance Manuals

1.

Two (2) preliminary copies of Operation and Maintenance Manuals, prepared
specifically for this Project, shall be furnished for each item of equipment furnished
under this Contract. The preliminary manuals shall be provided to the Engineer
not less than 60 days prior to the start-up of the respective equipment.

The preliminary manuals shall be reviewed by the Engineer prior to the Contractor
submitting final copies for distribution to the Owner. Following review of the
preliminary copies of the Operation and Maintenance Manuals, one (1) copy will
be returned to the Contractor with required revisions noted, or the acceptance of
the Engineer noted.

Manuals shall contain complete information in connection with assembly,
operation, lubrication, adjustment, wiring diagrams and schematics, maintenance,
and repair, including detailed parts lists with drawings or photographs identifying
the parts.

Manuals furnished shall be assembled and bound in separate volumes, by major
equipment items or trades, and properly indexed to facilitate locating any required
information. In addition, manuals should be labeled in the front cover with the
project, name, equipment description, and manufacturer contract information.

Engineer and the Owner shall be the sole judge of the acceptability and
completeness of the manuals and may reject any submittal for insufficient
information included, incorrect references and/or the manner in which the material
is assembled.

Following the Engineer’s review of the preliminary manuals, the Contractor shall
submit three (3) paper copies and one (1) electronic copy (tabulated PDF) of the
final Operation and Maintenance Manuals to the Engineer. The manuals shall
reflect the required revisions noted during the Engineer’s review of the preliminary
documents. Failure of the final manuals to reflect the required revisions noted by
the Engineer during a review of the Preliminary documents will result in the
manuals being returned to the Contractor. Acceptable final Operation and
Maintenance Manuals shall be provided not less than two weeks prior to
equipment start-up.

E. Certified Shop Test Reports

1.

Each piece of equipment for which pressure, head, capacity, rating, efficiency,
performance, function or special requirements are specified or implied shall be
tested in the shop of the manufacturer in a manner which shall conclusively prove
that its characteristics comply fully with the requirements of the Contract
Documents and applicable test codes and standards. Contractor shall keep the
Engineer advised of the scheduling of shop tests so that the Engineer may arrange
for the witnessing or inspection at the proper time and place.
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The Contractor shall secure from the manufacturers seven (7) copies of the actual
test data, the interpreted results and a complete description of the testing facilities
and testing setup, all accompanied by a certificate of authenticity sworn to by a
responsible official of the manufacturing company and notarized. These reports
shall be forwarded to the Engineer for review.

In the event any equipment fails to meet the test requirements, the manufacturer
shall make all necessary changes, adjustments or replacements and the tests shall
be repeated, at no additional cost to the Owner or Engineer, until the equipment
test requirements are acceptable to the Engineer.

No equipment shall be shipped to the Project until the Engineer notifies the
Contractor, in writing, that the shop test reports are acceptable.

F. Samples

1.

Contractor shall furnish for review all samples as required by the Contract
Documents or requested by the Engineer.

Samples shall be of sufficient size or quantity to clearly illustrate the quality, type,
range of color, finish or texture and shall be properly labeled to show the nature of
the material, trade name of manufacturer and location of the work where the
material represented by the sample will be used.

Samples shall be checked by the Contractor for conformance to the Contract
Documents before being submitted to the Engineer and shall bear the Contractor's
stamp of approval certifying that they have been so checked. Transportation
charges on samples submitted to the Engineer shall be prepaid by the Contractor.

Engineer's review will be for compliance with the Contract Documents and his
comments will be transmitted to the Contractor with reasonable promptness.

Accepted samples will establish the standards by which the completed work will
be judged.

G. Construction Photographs

1.

Aerial photograph sessions are required prior to the start of construction, once (1)
during construction, and upon construction completion. Two (2) separate aerial
photograph sessions (at different times) shall be required for this contract with 12
different exposures per session.

H. Record Drawings

1.

The Contractor shall maintain an accurate and current set of record drawings
during the construction. Record drawings shall indicate any changes from the
Contract Drawings due to field orders, change orders, differences in equipment
and materials provided from those shown on the drawings, or changes in locations
of features from those shown on the drawings.
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2. The Contractor shall maintain record drawing information current as the project
progresses and be prepared to verify status of the record drawings for the Engineer
at the monthly progress meetings prior to submission of partial payment request.

3. In addition to the modifications to the drawings required for record drawings, the
Contractor shall provide a set of field yard piping and site plan drawings in a
computerized format using an AutoCAD compatible software. These drawings
shall communicate detailed, survey-verified information on the horizontal and
vertical location of all major structures and all major (4” and larger) yard piping
including each fitting and valve.

l. Equipment Warranties

1. The equipment furnished under this Contract shall be guaranteed to be free from
defects in workmanship, design and/or materials for a period of one (1) year unless
otherwise specified. The period of such warranties shall start on the substantial
completion date provided that the equipment demonstrates satisfactory
performance during the thirty (30) day operational period after the equipment
startup. If the equipment does not perform satisfactorily during the thirty (30) day
operational period, the start of the warranty period will be delayed until the
equipment demonstrates proper operation. Warranties and guarantees shall be
indicated on a form satisfactory to the Engineer and Owner. The Equipment
Supplier shall repair or replace without charge (i.e. parts and labor) to the Owner
any part of equipment which is defective or showing undue wear within the
guarantee period, or replace the equipment with new equipment if the mechanical
performance is unsatisfactory; furnishing all parts, materials, labor, etc., necessary
to return the equipment to its specified performance level.

2. Certification of start-up and full testing shall be performed by the manufacturer
using the services of an authorized service representative trained in this type
service. Written certification shall be filed with the Engineer on the manufacturer’s
stationary. Written certification shall be filed in triplicate and shall indicate tests he
made in accordance with the manufacturer’'s recommendations, and that the test
and start-up operation has been satisfactory, and that the equipment is fully
operational under design requirements.

3. The Contractor and manufacturer or supplier shall submit, with the Shop Drawings
for review and approval, a guarantee for the equipment submitted. The guarantee
shall be in a form acceptable to the Engineer and Owner.

4, The Equipment Supplier shall guarantee that the supplied and installed equipment
or system shall meet or exceed the requirements, purpose and suitability as set
forth in the equipment specifications for the period specified.

If the supplied and installed equipment does not produce the required performance
conditions, the Contractor/Equipment Supplier shall make whatever changes
necessary including, but not limited to, modifications or improvements to the
existing equipment or supply of new or additional units, to achieve the required
performance. Such work shall be carried out in the expeditious manner at no
additional cost to the Owner and with the full cooperation of the Owner and
Engineer.
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Should the foregoing modifications, adjustments or supply of additional units fail to
achieve the required performance, the Owner, at his option, may accept the
equipment or return the equipment for a refund of the purchase price, cost of
removal, and return freight of the equipment.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -

30533-008:1/8/2020 01300-11 Charleston Water System
Thomas Island Regional PS and Interceptor



THIS PAGE INTENTIONALLY LEFT BLANK



SECTION 01350

SEISMIC ANCHORAGE AND BRACING

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Furnish all equipment, labor, materials, and services required to design and provide
seismic restraint and bracing for all nonstructural architectural, mechanical, electrical, and
plumbing components and their supports and attachments permanently attached to the
primary structure in which the components are to be installed in accordance with the
Contract Documents and the seismic restraint requirements of Chapter 13 in ASCE 7.

B. Furnish mechanical, electrical, and plumbing equipment manufacturer certifications
showing seismic compliance in accordance with Chapter 13 of ASCE 7 for equipment
designated as an essential component or to remain operational following a seismic event.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 01450 — Special Inspections

B. Section 05010 — Metal Materials

C. Section 05050 — Metal Fastening

D. Section 05061 — Stainless Steel

E. Section 05120 — Structural Steel

F. Section 05140 — Structural Aluminum

G. Section 15000 — Basic Mechanical Requirements

H. Section 15020 — Pipe Supports

I.  (Not Used)

J.  Section 15800 — Heating, Ventilation, and Air Conditioning

K. Section 16000 — Basic Electrical Requirements

L. Division 17 — Control and Information Systems

M. Further requirements for seismic anchorage and bracing may be included in other
Sections of the Specifications. See section for the specific item in question.
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1.03

DEFINITIONS

Nonstructural components: All architectural, mechanical, electrical or plumbing elements
or systems and their supports or attachments provided under this contract which are
permanently attached to the floors, roof, walls, columns and beams of newly constructed
buildings, building additions, existing buildings or non-building structures.

1. Architectural nonstructural components include, but are not limited to, interior
nonstructural walls and partitions, exterior wall panels and glazing elements, glass
curtain walls, skylights, cabinets, suspended ceilings, fascias, and cladding.

2. Mechanical nonstructural components include, but are not limited to, HVAC units,
fans, water and wastewater treatment process equipment, instrumentation
cabinets, piping and ductwork.

3. Electrical nonstructural components include, but are not limited to, conduit
systems, cable tray systems, boxes, transformers, panelboards, switchboards,
switchgear, busway, individual motor controllers, motor control centers, variable
frequency drives, automatic transfer switches, and lighting systems.

4, Plumbing nonstructural components include, but are not limited to, sprinkler
systems and associated piping, and sump pumps.

Seismic Restraint: Attachments and supports, including braces, frames, legs, hangers,
saddles, and struts which anchor and brace nonstructural components to minimize their
displacement during an earthquake and transmit loads between non-structural
components and their attachments to the structure or building.

Attachment: Elements including anchor bolts, welded connections, and mechanical
fasteners which secure non-structural components or supports to the structure.

Hazardous: Toxic, flammable, explosive or corrosive materials in excess of building code
mandated threshold quantities for non-hazardous condition.

Essential Components: Nonstructural components considered necessary to public safety
for which the importance factor I, applies, including:

1. Life safety systems which must function following an earthquake, including but not
limited to, sprinklers for fire protection, emergency lighting, egress corridors and
stairways, and smoke purge systems.

2. Components which contain, convey or support hazardous materials.

3. Components which are within or attached to an Occupancy or Risk Category IV
structure as defined in ASCE 7 Chapter 1.
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4, Process systems and elements designated below:

a. Water storage facilities and water pumping systems required to maintain
water pressure used for fire suppression.

b. Natural gas piping and equipment.

F. Nonbuilding Structures: All self-supporting structures which are supported by an
independent foundation or by other structures which include, but are not limited to, storage
tanks, silos, exhaust stacks, storage racks, and towers.

G. Delegated Design: Design of a structure or structural element(s) which has been deferred
by the contract documents to be performed during the project construction stage, by a
registered design professional retained by the contractor and with the design submitted
as a shop drawing to the Engineer.

1.04 EXEMPTIONS

A. The following nonstructural components are exempt from requiring seismic anchorage and
bracing: (See paragraph 1.07.C herein for Seismic Design Category)

1. All architectural, mechanical, electrical and plumbing nonstructural components in

Seismic Design Category A.

2. All mechanical, electrical and plumbing nonstructural components in Seismic

Design Category B.

3. All architectural nonstructural components in Seismic Design Category B provided

I, = 1.0, except parapets supported by bearing or shear walls.

4, All mechanical, electrical and plumbing nonstructural components in Seismic

Design Category C provided I, = 1.0.

5. All mechanical, electrical and plumbing nonstructural components in Seismic

Design Category D, E or F provided all the following apply:

a. lpb = 1.0.

b. Components are positively attached to the structure without consideration
of frictional resistance and have flexible connections between the
components and associated ductwork, piping and conduit.

C. Either of the following:

i. Component center of mass is 4 ft or less above a floor level and
weighs 400 Ibs or less.
ii. Component weighs 20 Ibs or less or 5 plf or less for distribution
systems.
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6.

Other exemptions as allowed by the Specifications, Codes and Standards
referenced herein.

1.05 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generality of the Specifications, all work herein shall conform to or
exceed the applicable requirements of the following documents. The building code shall
be the version in effect at the time of Bid within the jurisdiction where the Work is located.
All other referenced specifications, codes, and standards refer to the version as
referenced by the building code. If no version is referenced by the building code, then the
most current issue available at the time of Bid shall be used.

1.

2.

9.

10.

International Building Code

ASCE/SEI' 7

NFPA 13

FEMA 412

FEMA 413

FEMA 414

SMACNA

ACl 318

ACI 355.2

ACI 355.4

1.06 SUBMITTALS

Minimum Design Loads for Buildings and Other Structures
Standard for Installation of Sprinkler Systems

Installing Seismic Restraints for Mechanical Equipment

Installing Seismic Restraints for Electrical Equipment

Installing Seismic Restraints for Duct and Pipe

Sheet Metal and Air Conditioning Contractors’ National
Association, Seismic Restraint Manual: Guidelines for

Mechanical Systems

Building Code Requirements for Structural Concrete and
Commentary

Qualifications of Post-Installed Mechanical Anchors in Concrete

Qualifications of Post-Installed Adhesive Anchors in Concrete

A. Submit the following in accordance with Section 01300, Submittals.

1.

Seismic anchorage and bracing shop drawings for all architectural, mechanical,
electrical, and plumbing nonstructural components, elements and systems not
meeting any of the exemptions in paragraph 1.4 above and do not have a design
for seismic anchorage and bracing provided within the contract documents.
Submittals shall include the following:
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a. Component manufacturer's cut sheets and fabrication details for
equipment bases and foundations, including dimensions, structural
member sizes, support point locations and equipment operational loads.
Equipment anchorage details shall clearly indicate anchor size, pattern,
embedment and edge distance requirements to satisfy operational and
seismic forces. Details shall also indicate grout, bearing pads, isolators,
etc required for complete installation.

b. Design calculations, signed and sealed by a Professional Engineer
registered in the State of South Carolina confirming the proposed seismic
restraints and attachment will provide sufficient strength and stiffness to
resist the design earthquake and Ilimit damage to nonstructural
components and the entire support is sufficient to resist the combined
gravity and seismic loads. Separate calculation submittals for vertical and
lateral load support systems shall not be allowed.

C. Detailed Shop Drawings, signed and sealed by a Professional Engineer
registered in the State of South Carolina, showing specific details of the
support design including material, installation, attachments, connection
hardware, etc, and the restraint layout and location of all hangers and
supports (resisting both gravity and seismic loads), including restraint
orientation and direction of force(s) to be resisted. Within each submittal,
the Contractor shall include a cumulative set of hanger and support
location drawings (one cumulative ‘living drawing for each building
structure) containing all proposed mechanical, electrical and plumbing
support locations submitted to date showing the locations of all support
attachments to the primary structure. Load magnitudes shall be indicated
at attachments to the structure where the sum of the reaction loads on a
single member exceeds 1,000 pounds vertically or exceeds 500 pounds
horizontally. Unless requested by the Engineer, load magnitudes need not
be submitted for load values less than these stated values. Separate shop
drawing submittals for vertical and lateral load support systems shall not
be allowed.

d. For components required to be certified as seismically qualified in
accordance with paragraph 1.06.A.2 below, submit installation guidelines
provided by the equipment manufacturer for proper seismic mounting of
the equipment.

2. For each mechanical, electrical and plumbing nonstructural components and
systems furnished, including associated equipment appurtenances and
attachments, designated as essential components in Seismic Design Categories
C through F, provide Manufacturer's Certification signed and sealed by a
registered Professional Engineer in the State of South Carolina to show the
component is seismically qualified in accordance with the Specifications, Codes,
and Standards requirements referenced herein. The following requirements shall
be met:
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Seismic qualification shall be substantiated either by approved shake table
testing or experience data, with the evidence of such qualification testing
or experience data submitted to the Engineer along with the manufacturer’s
statement certifying the equipment shall remain operable following the
design seismic event.

Components with hazardous contents shall also be certified by the
manufacturer to maintain containment following the design seismic event
based on analysis, approved shake table testing, or experience data.
Evidence demonstrating compliance shall be submitted to the Engineer.

Seismic qualification testing shall be based on ASCE 7 and on a nationally
recognized testing standard procedure such as ICC-ES AC 156.

3. Seismic anchorage and bracing shop drawings for all architectural, mechanical,
electrical, and plumbing nonstructural components, elements and systems that do
not meet any of the exemptions in paragraph 1.4 above and do not have a design
for seismic anchorage and bracing provided within the contract documents.
Submittals shall include the following:

a.
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Component manufacturer's cut sheets and fabrication details for
equipment bases and foundations, including dimensions, structural
member sizes, support point locations and equipment operational loads.
Equipment anchorage details shall clearly indicate anchor size, pattern,
embedment and edge distance requirements to satisfy operational and
seismic forces. Details shall also indicate grout, bearing pads, isolators,
etc required for complete installation.

Design calculations, signed and sealed by a Professional Engineer
registered in the State of South Carolina confirming the proposed seismic
restraints and attachment will provide sufficient strength and stiffness to
resist the design earthquake and Ilimit damage to nonstructural
components and that the entire support is sufficient to resist the combined
gravity and seismic loads. Separate calculation submittals for vertical and
lateral load support systems shall not be allowed.

Detailed Shop Drawings, signed and sealed by a Professional Engineer
registered in the State of South Carolina, showing specific details of the
support design including material, installation, attachments, connection
hardware, etc, and the restraint layout and location of all hangers and
supports (resisting both gravity and seismic loads), including restraint
orientation and direction of force(s) to be resisted. Within each submittal,
each Prime Contractor shall include a cumulative set of hanger and
support location drawings (one cumulative ‘living’ drawing for each building
structure) containing all proposed support locations which that Contractor
has submitted to date showing the locations of all support attachments to
the primary structure. Load magnitudes shall be indicated at attachments
to the structure where the sum of all reaction loads on a single member
(from all attachments of all Prime Contractors) exceeds 1000 pounds
vertically or exceeds 500 pounds horizontally. Unless requested by the
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1.07

Engineer, load magnitudes need not be submitted for load values less than
these stated values. Separate shop drawing submittals for vertical and
lateral load support systems shall not be allowed.

d. For components required to be certified as seismically qualified in
accordance with paragraph 1.06.A.2 below, submit installation guidelines
provided by the equipment manufacturer for proper seismic mounting of
the equipment.

4, For each mechanical, electrical and plumbing nonstructural components and
systems furnished, including associated equipment appurtenances and
attachments, designated as essential components in Seismic Design Categories
C through F, provide Manufacturer's Certification signed and sealed by a
registered Professional Engineer in the State of South Carolina to show the
component is seismically qualified in accordance with the Specifications, Codes,
and Standards requirements referenced herein. The following requirements shall
be met:

a. Seismic qualification shall be substantiated either by approved shake table
testing or experience data, with the evidence of such qualification testing
or experience data submitted to the Engineer along with the manufacturer’s
statement certifying the equipment shall remain operable following the
design seismic event.

b. Components with hazardous contents shall also be certified by the
manufacturer to maintain containment following the design seismic event
based on analysis, approved shake table testing, or experience data.
Evidence demonstrating compliance shall be submitted to the Engineer.

C. Seismic qualification testing shall be based on ASCE 7 and on a nationally
recognized testing standard procedure such as ICC-ES AC 156.

DESIGN REQUIREMENTS

Seismic restraints systems for nonstructural components shall be subject to the most
current local Building Code in conjunction with the seismic provisions of the International
Building Code (IBC) Section 1613 and referenced ASCE 7 Chapter 13.

Seismic restraints systems for nonbuilding structures shall be subject to the most current
local Building Code in conjunction with the seismic provisions of the International Building
Code (IBC) Section 1613 and referenced ASCE 7 Chapter 15,

Nonstructural components shall be assigned to the same Seismic Design Category as the
structure they occupy or to which they are attached. Design of seismic support system
and anchorage shall follow the site-specific seismic criteria noted on the drawings. Criteria
shall include site-specific spectral response coefficients, site class, seismic design
category, and risk category.

Component Importance Factor I, shall be 1.5 for all essential nonstructural components
noted in item 1.03.E above. All other nonstructural components shall utilize I, = 1.0 unless
noted otherwise.
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Components shall be restrained and braced for earthquake forces both in the vertical and
each orthogonal direction. Seismic restraint systems shall limit deflections of components
per ASCE 7 and the displacements shall not impede component functionally and
containment.

Anchorage shall be designed in accordance with ASCE 7. Mechanical fasteners used to
secure nonstructural architectural, mechanical, electrical and plumbing components shall
meet the requirements of Specification Section 05050. All mechanical fasteners used to
anchor essential components and other elements so designated in Specification Section
05050 shall be considered Structural Anchors.

Avoid crossing structural expansion joints with seismic supports or bracing. Nonstructural
components shall not be attached to multiple structure elements which may respond
differently in an earthquake without provisions to accommodate independent movement.
Flexible expansion loops or offsets, flexible joints, bellows type pipe expansion joints,
couplings, etc shall be provided at structure expansion joints to allow for independent
structure movement and thermal movement of piping, ductwork and conduit. Minimum
movement capability in the vertical and each orthogonal direction shall equal the width of
the joint.

Provide flexible connections, piping, conduit, etc at foundation levels where below grade
utilities enter into the structure.

Design of support system for components with multiple attachments shall take into
account the stiffness and ductility of the supporting members. Equipment designed as
free-standing shall only be attached at its base. Use of non-free standing equipment
requiring both vertical and lateral attachment is contingent upon loads applied to the
structure and requires approval by the Engineer.

The seismic restraint design shall be based on actual equipment data (dimensions, weight,
center of gravity, etc) obtained from the specifications or the approved equipment
manufacturer. The equipment manufacturer shall verify the attachment points on the
equipment can safely withstand the combination of seismic, self-weight and other loads
imposed.

Attachments of nonstructural component supports and seismic restraints causing the
building structure slabs, beams, walls, columns, etc. to be overstressed shall not be
permitted.

Where the weight of a nonstructural component is greater than or equal to 25 percent of
the effective seismic weight (as defined by ASCE 7) of the structure it is attached to, the
component shall be classified as a nonbuilding structure and its support designed in
accordance with ASCE 7 Chapter 15.

No reaction loads (either vertical or lateral) from nonstructural component supports and
seismic restraints shall be allowed on any element where design has been delegated
unless the additional loads on the element have been coordinated with the delegated
designer and the submittal is accompanied by a sealed letter from the delegated designer
indicating the element has been designed to support the reaction loads.
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Reaction loads from nonstructural component supports and seismic restraints shall be
transferred directly to the primary structural members, with no components supported from
secondary members unless otherwise approved.

No holes shall be drilled into any structural steel for attachment of component supports
without prior approval of the Engineer.

PART 2 -- PRODUCTS

2.01

MATERIALS

Seismic restraints and braces shall be constructed of appropriate materials and
connecting hardware to provide a continuous load path between the component and
supporting structure of sufficient strength and stiffness to resist the calculated design
seismic forces and displacements.

Component restraint, bracing and connection materials shall be compatible with and in
general match the component and component gravity support materials. Contact between
dissimilar metals shall be prevented. See Section 15020 — Pipe Supports for additional
details.

Post-installed concrete anchors used for seismic restraint and bracing anchorage shall be
considered structural anchors per Section 05050 and shall be prequalified for use in
seismic applications.

Powder actuated fasteners in steel or concrete shall not be used for sustained tension
loads in Seismic Design Categories D, E or F unless approved for seismic loading or
specifically exempted by ASCE 7. Powder actuated fasteners in masonry shall not be
used unless approved for seismic loading regardless of Seismic Design Category.

Friction clips shall not be used in Seismic Design Categories D, E or F for supporting
sustained tension loads in combination with resisting seismic forces. C-type and large
flange clamps may be used for hanger attachments provided restraining straps meeting
NFPA 13 requirements are utilized and loosening of threaded connections is prevented
by lock nuts, burred threads, etc.

PART 3 -- EXECUTION

3.01 INSTALLATION OF SEISMIC RESTRAINTS AND ANCHORAGES
A. No components, seismic anchorages or restraints shall be installed prior to review and
acceptance by the Engineer and permitting agency.
B. Seismic certified equipment shall be installed per the manufacturer's recommendations.
Fasteners shall meet manufacturer’s requirements.
C. Following installation, all seismic restraints, bracing and seismically qualified equipment
shall be inspected. See Specification Section 01450 for Special Inspection requirements.
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- END OF SECTION -

30533-008:1/8/2020 01350-10 Charleston Water System
Thomas Island Regional PS and Interceptor



SECTION 01400

QUALITY CONTROL

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Testing Laboratory Services

1.

Laboratory testing and checking required by the Specifications, including the cost
of transporting all samples and test specimens, shall be provided and paid for by
the Owner unless otherwise indicated in the Specifications.

Materials to be tested include, but are not necessarily limited to the following:
cement, concrete aggregate, concrete, bituminous paving materials, structural and
reinforcing steel, waterproofing, select backfill, crushed stone or gravel and sand.

Tests required by the Owner shall not relieve the Contractor from the responsibility
of supplying test results and certificates from manufacturers or suppliers to
demonstrate conformance with the Specifications.

Procedure

a. The Contractor shall plan and conduct his operations to permit taking of
field samples and test specimens, as required, and to allow adequate time
for laboratory tests.

b. The collection, field preparation and storage of field samples and test
specimens shall be as directed by the Engineer with the cooperation of the
Contractor.

Significance of Tests

a. Test results shall be binding on both the Contractor and the Owner, and
shall be considered irrefutable evidence of compliance or noncompliance
with the Specification requirements, unless supplementary testing shall
prove, to the satisfaction of the Owner, that the initial samples were not
representative of actual conditions.

Supplementary and Other Testing

a. Nothing shall restrict the Contractor from conducting tests he may require.
Should the Contractor at any time request the Owner to consider such test
results, the test reports shall be certified by an independent testing
laboratory acceptable to the Owner. Testing of this nature shall be
conducted at the Contractor's expense.
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1.02

WATERTIGHTNESS OF STRUCTURES

It is the intent of these Specifications that all concrete work, sealing work around built-in
items and penetrations be performed as required to insure that groundwater, surface
water, and water or liquids in tanks, channels and containers will not intrude into any
equipment rooms, pipe galleries, habitable areas or other generally dry areas.

The required watertightness shall be achieved by quality concrete construction and proper
sealing of all joints and penetrations.

Each unit shall be tested separately and the leakage tests shall be made prior to backfilling
and before equipment is installed. Raw water may be used in testing of any item or system
not forming a part of the potable water supply.

The General Contractor shall provide at his own expense all labor, material, temporary
bulkheads, pumps, water measuring devices, etc., necessary to perform the required
tests.

Built-In Iltems and Penetrations

1. All pipe sleeves, built-in items and penetrations shall be sealed as detailed and as
required to insure a continuous watertight seal.

2. Penetration through built-up roofing areas shall be made prior to application of the
built-up roofing utilizing suitable sleeves and flashings as required.

If roofing surfaces are penetrated after roofing has been applied, the waterproofing
integrity shall be restored.

Structures
1. All water holding structures shall be tested for leakage by the General Contractor.

2. Each structure shall be filled with water to overflowing or such other level as
directed by the Engineer for a period of not less than 24 hours. All sleeves and
other openings shall be temporarily plugged during the test period.

3. Exterior surfaces shall be examined for leakage, especially at joints. Leakage will
be considered to be within allowable limits when there is no visible sign of leakage
and the water surface does not drop more than 1/2-inch during 24 hours. A slight
dampness on exterior walls will not be considered as leakage. If the leakage
exceeds the allowable limit, the work shall be corrected by methods approved by
the Engineer.

4. Upon completion of the necessary remedial work, the leakage test shall be
repeated until it is successfully passed.

Notification by Engineer

If any leaks, in excess of the specified amount, are not remedied by the General Contractor
within four (4) weeks of notification by the Engineer, regardless of whether the cause of
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these leaks is or is not determined, the Engineer shall have the authority to have these
leaks repaired by others. The cost of repairs, by others, shall be deducted from monies
due or to become due to the General Contractor.

1.03 FIELD TESTING OF EQUIPMENT

A. All equipment shall be set, aligned and assembled in conformance with the manufacturer's
drawings and instructions.

B. Preliminary Field Tests, Yellow Tag

1. As soon as conditions permit, after the equipment has been secured in its
permanent position, the Contractor shall check the equipment for alignment,
direction of rotation and that it is free from defects.

2. Contractor shall flush all bearings, gear housings, etc., in accordance with the
manufacturer's recommendations, to remove any foreign matter accumulated
during shipment, storage or erection. Lubricants shall be added as required by the
manufacturer's instructions.

3. When the Contractor has demonstrated to the Engineer that the equipment is
ready for operation, a yellow tag will be issued. The tag will be signed by the
Engineer, or his assigned representative and attached to the equipment. The tag
shall not be removed.

4, Preliminary field tests, yellow tag, must be completed before equipment is
subjected to final field tests, blue tag.

C. Final Field Tests, Blue Tag

1. Upon completion of the installation, and at a time approved by the Engineer,
equipment will be tested by operating it as a unit with all related piping, ducting,
electrical controls and mechanical operations.

2. The equipment will be placed in continuous operation as prescribed or required
and witnessed by the Engineer or his assigned representative and the Owner or
his assigned representative.

3. The tests shall prove that the equipment and appurtenances are properly installed,
meet their operating cycles and are free from defects such as overheating,
overloading, and undue vibration and noise. Equipment shall be tested for the
characteristics as specified for the item.

4. Each pump shall be tested at maximum rated speed for at least four points on the
pump curve for capacity, head and electric power input. The rated motor
nameplate current and power shall not be exceeded at any point within the
specified range. Vibrometer readings shall be taken when directed by the
Engineer and the results recorded. Additional tests shall be performed as
prescribed in other sections of the Specifications.
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1.04

1.05

5. Pumps with drive motors rated at less than five horsepower shall only be tested
for excess current or power when overheating or other malfunction becomes
evident in general testing.

6. Until final field tests are acceptable to the Engineer, the Contractor shall make all
necessary changes, readjustments and replacements at no additional cost to the
Owner.

7. Defects which cannot be corrected by installation adjustments will be sufficient

grounds for rejection of any equipment.

8. Upon acceptance of the field tests, a blue tag will be issued. The tag will be signed
by the Engineer and attached to the unit. The tag shall not be removed and no
further construction work will be performed on the unit, except as required during
start-up operations and directed by the Engineer.

9. All costs in connection with such tests including all materials, equipment,
instruments, labor, etc., shall be borne by the Contractor.

IMPERFECT WORK, EQUIPMENT, OR MATERIALS

Any defective or imperfect work, equipment, or materials furnished by the Contractor
which is discovered before the final acceptance of the work, as established by the
Certificate of Substantial Completion, or during the subsequent guarantee period, shall be
removed immediately even though it may have been overlooked by the Engineer and
estimated for payment. Any equipment or materials condemned or rejected by the
Engineer shall be tagged as such and shall be immediately removed from the site.
Satisfactory work or materials shall be substituted for that rejected.

The Engineer may order tests of imperfect or damaged work, equipment, or materials to
determine the required functional capability for possible acceptance, if there is no other
reason for rejection. The cost of such tests shall be borne by the Contractor; and the
nature, tester, extent and supervision of the tests will be as determined by the Engineer.
If the results of the tests indicate that the required functional capability of the work,
equipment, or material was not impaired, consistent with the final general appearance of
same, the work, equipment, or materials may be deemed acceptable. If the results of
such tests reveal that the required functional capability of the questionable work,
equipment, or materials has been impaired, then such work, equipment, or materials shall
be deemed imperfect and shall be replaced. The Contractor may elect to replace the
imperfect work, equipment, or material in lieu of performing the tests.

INSPECTION AND TESTS

The Contractor shall allow the Engineer ample time and opportunity for testing materials
and equipment to be used in the work. He shall advise the Engineer promptly upon placing
orders for material and equipment so that arrangements may be made, if desired, for
inspection before shipment from the place of manufacture. The Contractor shall at all
times furnish the Engineer and his representatives, facilities including labor, and allow
proper time for inspecting and testing materials, equipment, and workmanship. The
Contractor must anticipate possible delays that may be caused in the execution of his
work due to the necessity of materials and equipment being inspected and accepted for
use. The Contractor shall furnish, at his own expense, all samples of materials required
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by the Engineer for testing, and shall make his own arrangements for providing water,
electric power, or fuel for the various inspections and tests of structures and equipment.

B. The Contractor shall furnish the services of representatives of the manufacturers of certain
equipment, as prescribed in other Sections of the Specifications. The Contractor shall
also place his orders for such equipment on the basis that, after the equipment has been
tested prior to final acceptance of the work, the manufacturer will furnish the Owner with
certified statements that the equipment has been installed properly and is ready to be
placed in functional operation. Tests and analyses required of equipment shall be paid
for by the Contractor, unless specified otherwise in the Section which covers a particular
piece of equipment.

C. Where other tests or analyses are specifically required in other Sections of these
Specifications, the cost thereof shall be borne by the party (Owner or Contractor) so
designated in such Sections. The Owner will bear the cost of all tests, inspections, or
investigations undertaken by the order of the Engineer for the purpose of determining
conformance with the Contract Documents if such tests, inspection, or investigations are
not specifically required by the Contract Documents, and if conformance is ascertained
thereby. Whenever nonconformance is determined by the Engineer as a result of such
tests, inspections, or investigations, the Contractor shall bear the full cost thereof or shall
reimburse the Owner for said cost. In this connection, the cost of any additional tests and
investigations, which are ordered by the Engineer to ascertain subsequent conformance
with the Contract Documents, shall be borne by the Contractor.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION —
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SECTION 01450

SPECIAL INSPECTIONS

PART 1 -- GENERAL

1.01

A.

1.02

THE REQUIREMENT

This section defines the requirements for Special Inspections as required by Section 1704
of the International Building Code (IBC) and any State or local amendments.

The Engineer will prepare a Statement of Special Inspections, which identifies the type
and extent of required Special Inspections. These Agencies shall be independent from the
Contractor and approved by the Building Official.

The Contractor shall plan and conduct his operations as to schedule and allow Special
Inspections, providing adequate time and safe access for inspections. The Contractor
shall coordinate requirements for Special Inspections with the Special Inspections Agency.

Special Inspections shall be in addition to inspections performed by Building Officials that
are specified in IBC Section 109.

Special Inspections shall be in addition to any Structural Observations required by IBC
Section 1710.

Special Inspections do not supersede other inspections and testing required by the
Contract Documents to satisfy the Contractor’s quality control responsibility. Contractor
shall be responsible for all costs associated with quality control requirements as required
by other sections of the Specifications.

Special Inspections shall not relieve Contractor’s obligation to perform and complete work
in accordance with Contract Documents. Results of Special Inspections activities,
including any discrepancies that are noted or not noted, shall never constitute an
acceptance of work that is not in accordance with the Contract Documents.

This section does not apply to construction equipment, shoring, earth retention systems,
and temporary structures used by the Contractor in construction and not detailed in the
Contract Documents. The Contractor shall be solely responsible for means, methods,
techniques, sequences, or procedures of construction and any associated building code
requirements.

RELATED WORK SPECIFIED ELSEWHERE

Special Inspections requirements apply to work detailed in other sections of the
Specifications. Special Inspections requirements shall be in addition to any other
inspection or quality control requirements detailed in other sections of the Specifications.
See individual specification sections for type of work in question.
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1.03

1.04

DEFINITIONS

Periodic Special Inspections: The part-time or intermittent observation of work requiring
Special Inspection by a Special Inspector who is present in the area where the work has
been or is being performed and at the completion of the work.

Continuous Special Inspections: The full-time observation of work requiring Special
Inspection by a Special Inspector who is present in the area where the work is being
performed.

Engineer: The Registered Design Professional in Responsible Charge of each building
system. These systems include structural, mechanical, electrical, and architectural
components.

Special Inspector: Individual employed by or retained by the Special Inspections Agency
who is qualified in inspection of a particular type of construction and conducts inspection
activities in that type of construction, as required by this section.

Statement of Special Inspections: Document prepared by the Engineer and submitted to
the Building Official which identifies the type and extent of required Special Inspections.

Approved Fabricator: Fabricator who has been registered and approved by the Building
Official to perform a particular type of work without Special Inspections.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Without limiting the generality of the other requirements of the specifications, all work
herein shall conform to the applicable requirements of the following documents and all
other documents referenced in the specifications. All referenced specifications, codes,
and standards refer to the most current issue available at the time of Bid.

1. International Building Code

2. ACI 318 Building Code Requirements for Structural Concrete

3. ACI 530.1/ASCE 6 Specifications for Masonry Structures

4, AISC "Code of Standard Practice.”

AISC "Specification for Structural Steel Buildings".
AISC 348 "The 2009 RCSC Specification for Structural Joints”.
AWS "Structural Welding Code".

© N o O

Aluminum Association  Specifications for Aluminum Structures
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1.05 SUBMITTALS
A. The Contractor shall submit the following in accordance with Section 01300, Submittals.

1. The Contractor shall submit a written statement of responsibility to the Building
Official and Engineer using the attached form entitled “Contractor’'s Statement of
Responsibility” prior to beginning work. A statement is required from each
Contractor who has responsibility for construction or fabrication of a main wind- or
seismic-force-resisting system, designated seismic system, or a wind- or seismic-
resisting-component listed in the Statement of Special Inspections.

2. The Contractor shall submit qualifications of any fabricators they intend to use that
may qualify as Approved Fabricators to the Special Inspections Agency for review.

1.06 SPECIAL INSPECTOR QUALIFICATIONS

Special Inspectors shall meet minimum qualifications established by the Building Official
and shall be approved by the Building Official.

1.07 OFF-SITE FABRICATIONS

A. When structural elements or assemblies are fabricated off site, Special Inspections are
required to be performed in the fabricator’'s shop unless the fabricator is an Approved
Fabricator. Special Inspections are not required if work is done on the premises of an
Approved Fabricator.

B. Fabricators shall maintain detailed fabrication and quality control procedures to ensure
workmanship and conformance with Contract Documents and reference standards. The
Special Inspections Agency shall review the fabricator's quality control procedures and
coordinate required Special Inspections with the fabricator and the Contractor.

C. The Contractor shall submit qualifications of fabricators seeking Approved Fabricator
status to the Special Inspections Agency for review. Approval as an Approved Fabricator
shall be given by the Building Official upon the recommendation of the Special Inspections
Agency or upon review of the fabricator’s written procedural and quality control manuals
and periodic auditing of fabrication practices.

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

3.01

3.02

3.03

3.04

PRE-INSPECTION MEETING

At least two weeks prior to beginning work, a Pre-inspection Meeting shall be held to
discuss the Special Inspection procedures and submittals. The following parties shall
participate: the Engineer, a Special Inspections Agency representative, the Contractor,
Subcontractors, Testing Agencies, and the Building Official. The type of meeting (in-
person or teleconference) and location of meeting shall be determined by the Building
Official.

STATEMENT AND SCHEDULE OF SPECIAL INSPECTIONS

The Special Inspections Agency and all Special Inspectors are required to comply with all
requirements of the Statement of Special Inspections and the Schedule of Special
Inspections. Together, these documents identify materials, systems, components, and
work that are required to have Special Inspections, the type and extent of Special
Inspections, and whether they will be continuous or periodic.

SPECIAL INSPECTIONS AGENCY REQUIREMENTS AND RESPONSIBILITIES

The Special Inspections Agency shall be an established and recognized agency regularly
engaged in conducting tests or furnishing inspection services, which has been approved
by the Building Official and is retained by the Owner. The Agency shall demonstrate
competence, to the satisfaction of the Building Official, for the inspection of the particular
type of construction or operation requiring Special Inspection.

The Special Inspections Agency shall maintain detailed inspection records, including a
copy at the jobsite, and all records shall be available upon request by the Engineer or the
Building Official. The Agency shall submit all required reports to the Engineer and Building
Official. Where Engineer approval is required for corrections, the Special Inspector shall
maintain copies of all related correspondence and submit with all required reports. The
Agency shall coordinate all required Special Inspection activities with the Special
Inspectors, the Contractor, and any fabricators and shall coordinate designation of
fabricators as Approved Fabricators when requested.

SPECIAL INSPECTORS’ REQUIREMENTS AND RESPONSIBILITIES

All Special Inspectors shall meet the qualification requirements determined by the Building
Official for the particular type of inspection services they will be providing and shall be
approved by the Building Official. Special Inspectors shall submit written documentation
demonstrating their competence and experience or training to the Building Official for
approval of their qualifications.

Special Inspections shall be performed in accordance with all requirements of the
Statement of Special Inspections, the Schedule of Special Inspections, the IBC, and any
State or local amendments. Special Inspectors shall maintain detailed inspection records,
including a copy at the jobsite, and all records shall be available upon request by the
Engineer or the Building Official. Special Inspectors shall submit all required reports to
the Engineer and the Building Official. Where Engineer approval is required for
corrections, the Special Inspector shall maintain copies of all related correspondence and
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3.05

submit with all required reports. Special Inspectors shall coordinate inspection
requirements and timing with the Contractor.

Any discrepancies in work noted by the Special Inspector shall be brought to the
immediate attention of the Contractor for correction. Special Inspectors shall coordinate
correction of discrepancies with the Contractor. Any corrections of discrepancies that
result in changes to the work as shown on the Contract Documents shall be approved by
the Engineer. If noted discrepancies are not corrected, the Special Inspector shall notify
the Contractor, the Engineer, and the Building Official. All noted discrepancies and
corrections shall be documented in all inspection records and all required reports.

CONTRACTOR RESPONSIBILITIES

Each Contractor responsible for the construction or fabrication of a main wind- or seismic-
force-resisting system, designated seismic system, or a wind- or seismic-resisting-
component listed in the Statement of Special Inspections shall submit a Statement of
Responsibility to the Building Official and Engineer prior to the commencement of work.
The Statement of Responsibility shall contain acknowledgement of the special
requirements contained in the Statement of Special Inspections.

The Contractor shall coordinate requirements of Special Inspections with the Special
Inspections Agency and the Special Inspectors and shall provide adequate time and
access to conduct inspections. The Contractor is solely responsible for providing safe
access and any necessary safety equipment required to conduct inspections. The Special
Inspector shall not supervise, direct, control, or have authority over or be responsible for
the Contractor's means, methods, techniques, sequences, or procedures of construction,
or the safety precautions and programs incident thereto, or for any failure of the Contractor
to comply with Laws and Regulations applicable to the performance of the Work.

Special Inspections shall not relieve the Contractor’s obligation to perform and complete
work in accordance with the Contract Documents. Results of Special Inspections activities,
including any discrepancies that are noted or not noted, shall never constitute an
acceptance of work that is not in accordance with the Contract Documents.

The Contractor shall provide advance notice of work to be conducted that will require
Special Inspections. If the Special Inspector is delayed in inspecting the work due to
inadequate notice or completion of the work, the Contractor shall reimburse the Owner for
the cost of additional subsequent Special Inspections.

The Contractor shall promptly correct any discrepancies noted by the Special Inspectors.
Any corrections of discrepancies that result in changes to the work as shown on the
Contract Documents shall be approved by the Engineer. Where Engineer approval is
required, the Contractor shall report the discrepancy to the Engineer in accordance with
provisions of the General Conditions. The Engineer will authorize any changes to the
Contract Documents required for the correction in accordance with provisions of the
General Conditions. Copies of all correspondence related to the correction shall be
submitted concurrently to the Special Inspections Agency.
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3.06

3.07

3.08

3.10

BUILDING OFFICIAL OR AUTHORITY RESPONSIBILITIES

The Building Official will approve qualifications of the Special Inspections Agency, all
Special Inspectors, and any Approved Fabricators. The Building Official will approve all
forms submitted by the Contractor, any Approved Fabricators, the Engineer, the Special
Inspections Agency, and the Special Inspectors. The Building Official and the Special
Inspections Agency shall agree to the frequency of Interim Reports and the submittal
deadline for the Final Report.

ENGINEER RESPONSIBILITIES

The Engineer shall complete the Statement of Special Inspections and the Schedule of
Special Inspections. The Engineer shall respond to discrepancies noted by the Special
Inspector, if required.

MINIMUM INSPECTION REQUIREMENTS

Detailed requirements for Special Inspections are shown in the Statement of Special
Inspections and the Schedule of Special Inspections, which references the IBC, applicable
code standards, and any State or local amendments. Special Inspections shall be
performed in accordance with all requirements of the Statement of Special Inspections,
the Schedule of Special Inspections, the IBC, and any State or local amendments.
Additional requirements for specific materials listed in other sections of these
specifications shall also be satisfied. The frequency of inspections shall be continuous or
periodic as indicated in the Schedule of Special Inspections and in accordance with
applicable building codes.

DISCREPANCIES AND CORRECTIVE MEASURES

The Special Inspector shall bring any discrepancies to the immediate attention of the
Contractor for correction. The Contractor shall promptly correct any discrepancies noted
by the Special Inspectors. Special Inspectors shall coordinate correction of discrepancies
with the Contractor. Discrepancies and their correction shall be noted in inspection
records and in all required reports. Any corrections that result in changes to the work as
shown on the Contract Documents shall be approved by the Engineer. Where Engineer
approval is required, the Contractor shall report the discrepancy to the Engineer in
accordance with provisions of the General Conditions. The Engineer will authorize any
changes to the Contract Documents required for the correction in accordance with
provisions of the General Conditions. Copies of all correspondence related to the
correction shall be submitted concurrently to the Special Inspections Agency.

If discrepancies are not corrected promptly, the Special Inspector shall notify the
Contractor, the Engineer, and the Building Official using the attached form “Notification of
Failure to Correct Discrepancies.”
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3.11 REPORTS

Special Inspectors shall maintain detailed inspection records, including a copy at the
jobsite, and all records shall be available upon request by the Engineer or the Building
Official. The Special Inspections Agency shall submit all required reports to the Building
Official and Engineer as agreed upon with the Building Official. Reports shall indicate the
inspections and testing performed and whether work inspected was or was not completed
in conformance to Contract Documents and any corrective measures taken. Where
Engineer approval is required for corrections, the Agency shall maintain copies of all
related correspondence and submit with all required reports.
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STATEMENT OF SPECIAL INSPECTIONS

PROJECT:

LOCATION:

PERMIT APPLICANT:

APPLICANT’S ADDRESS:

ARCHITECT OF RECORD:

STRUCTURAL ENGINEER OF RECORD:

MECHANICAL ENGINEER OF RECORD:

ELECTRICAL ENGINEER OF RECORD:

REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE:

This Statement of Special Inspections is submitted in accordance with Section 1705 of the 2009
International Building Code. It shall be considered in conjunction with the Schedule of Special Inspections
included in the Contract Documents. If applicable, it includes Requirements for Seismic Resistance and/or
Requirements for Wind Resistance.

Are Requirements for Seismic Resistance included in the Statement of Special []Yes [] No
Inspections?
Are Requirements for Wind Resistance included in the Statement of Special [] Yes [ No
Inspections?

The Special Inspector(s) shall keep detailed records of all inspections, including a copy at the jobsite. All
records shall be available upon request by the Engineer or the Building Official. Any discrepancies shall
be brought to the immediate attention of the Contractor. The Special Inspections Agency shall furnish
Interim Reports to the Building Official and to the Engineer at the frequency indicated in the Statement of
Special Inspections. A Final Report shall be submitted to the Building Official and the Engineer at the time
agreed upon by the Owner and the Building Official.

Frequency of Interim Report submittals to the Building Official and the Engineer:
__ Weekly __Bi-Weekly __Monthly Other; specify:

Special Inspections do not relieve the Contractor of the obligation to comply with the Contract Documents.
Jobsite safety and means and methods of construction are solely the responsibility of the Contractor.

Statement of Special Inspections Prepared by:

Registered Design Professional’s Seal

Type or print name

Signature Date

Building Official’s Acceptance:

Signature Date

Permit Number:
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Statement of Special Inspections
Requirements for Seismic Resistance

See the Schedule of Special Inspections for inspection and testing requirements.
Seismic Design Category: _

Statement of Special Inspection for Seismic Resistance Required (Yes/No):

Description of seismic force-resisting system subject to special inspection and testing for
seismic resistance:
(Required for Seismic Design Categories C, D, E or F)

Description of designated seismic systems subject to special inspection and testing for
seismic resistance:

(Required for architectural, electrical and mechanical systems and their components that require design in
accordance with Chapter 13 of ASCE 7, have a component importance factor, Ip, greater than one and are
in Seismic Design Categories D, E or F.)

Description of additional seismic systems and components requiring special inspections
and testing:

(Required for systems noted in IBC Section 1705.3, cases 3, 4 & 5 in Seismic Design Categories C, D, E
orF.)

Statement of Responsibility:
Each Contractor responsible for the construction or fabrication of a system or component
described above must submit a Statement of Responsibility.
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Statement of Special Inspections
Requirements for Wind Resistance

See the Schedule of Special Inspections for inspection and testing requirements
Basic Wind Speed (3 second gust): m.p.h.
Wind Exposure Category: _

Statement of Special Inspection for Wind Resistance Required (Yes/No):
(Required in wind exposure Category B, where the basic wind speed is 120 miles per hour or greater.
Required in wind exposure Category C or D, where the basic wind speed is 110 miles per hour or greater)

Description of main wind force-resisting system subject to special inspection for wind
resistance:

Description of wind force-resisting components subject to special inspection for wind
resistance:

Statement of Responsibility:
Each Contractor responsible for the construction or fabrication of a system or component
described above must submit a Statement of Responsibility.
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INTERIM REPORT OF SPECIAL INSPECTIONS

City/County of:

Project Name/Address: Inspection Type(s) Coverage:

O Continuous | O Periodic

Describe Inspections Made, Including Locations:

Tests Made:

Total Inspection | Date:

Time Each Day Hours:

List items requiring Special Inspection, and any discrepancies and corrections. If Engineer
approval is required for any corrections, note this, and indicate that approval was obtained. Attach
copies of all related correspondence.

Comments:

To the best of my knowledge, work inspected was in accordance with the Contract Documents and applicable
standards except as noted above.

Signed: Date:

Print Full Name: 1.D.

Phone Number:

This report is to be submitted to the Building Official and the Engineer. A copy shall be maintained
at the jobsite.
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FINAL REPORT OF SPECIAL INSPECTIONS

PROJECT:

LOCATION:

PERMIT APPLICANT:
APPLICANT’S ADDRESS:

ARCHITECT OF RECORD:

STRUCTURAL ENGINEER OF RECORD:

MECHANICAL ENGINEER OF RECORD:

ELECTRICAL ENGINEER OF RECORD:

REGISTERED DESIGN PROFESSIONAL IN RESPONSIBLE CHARGE:

To the best of my information, knowledge, and belief, Special Inspections required for this Project
in accordance with Section 1705 of the 2009 International Building Code and any State or local
amendments have been performed, and all work has been completed in accordance with the
Contract Documents and all applicable standards, except as indicated.

The Special Inspection program does not relieve the Contractor of the obligation to comply with
the Contract Documents. Jobsite safety and means and methods of construction are solely the
responsibility of the Contractor.

This Final Report includes information submitted in previous Interim Reports numbered to
, as well as any Special Inspections, discrepancies, and corrections occurring
since the last Interim Report, dated :

All items requiring Special Inspection are listed below. All inspections, tests, and similar services
that were performed are listed and any discrepancies and corrections are indicated. If Engineer
approval was required for any corrections, this is noted, and copies of all related correspondence
are attached.

(Attach 8 ’2”x11” continuation sheet(s) if required to complete the description of corrections)

Special Inspector’s Seal

Prepared By:

Special Inspection Agency

Type or print name

Signature Date
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CONTRACTOR’S STATEMENT OF RESPONSIBILITY

Each Contractor responsible for the construction or fabrication of a main-wind- or seismic-force-
resisting system, designated seismic system, or a wind- or seismic-resisting-component listed in
the Statement of Special Inspections must submit this Statement of Responsibility prior to
commencement of work on the system or component.

Project:

Contractor’s Name:

Address:

License No.:

Description of building systems and components included in Statement of Responsibility:

Contractor’s Acknowledgement of Special Requirements

| hereby acknowledge that | have received, read, and understand the Statement of Special
Inspections and its requirements.

Name and Title (type or print)

Signature Date
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FABRICATOR’S CERTIFICATE OF COMPLIANCE

Each approved fabricator that is exempt from Special Inspection of shop fabrication and
implementation procedures per section 1704.2.2 of the 2009 International Building Code must
submit this Fabricator’s Certificate of Compliance at the completion of fabrication.

Project:

Fabricator’s Name:

Address:

Description of structural members and assemblies that have been fabricated:

| hereby certify that items described above were fabricated on my premises in strict accordance
with the Contract Documents and applicable standards.

Name and Title (type or print)

Signature Date

Attach copy of Building Official’s approval of fabricator as an Approved Fabricator.
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NOTIFICATION OF FAILURE TO CORRECT DISCREPANCY

City/County of:

Project name/Address:

List discrepancies, proposed correction, and Contractor response. If Engineer approval is required
for any corrections, note this, and indicate whether approval was obtained. Attach copies of all
related correspondence.

Comments:
Signed: Date:
Print Full Name: I.D.

Phone Number:

This report is to be submitted to the Building Official, the Contractor, and the Engineer.
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SECTION 01470

WATERTIGHTNESS TESTING OF CONCRETE STRUCTURES

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. ltistheintent of these Specifications that all concrete work and sealing work around built-in
items and penetrations be performed as required to insure that groundwater, surface water,
and water or liquids in tanks, channels and containers will not intrude into any equipment
rooms, pipe galleries, habitable areas or other generally dry areas.

B. The required watertightness shall be achieved by quality concrete construction and proper
sealing of all joints and penetrations.

C. Eachunit shall be tested separately and the leakage tests shall be made prior to backfilling
and before equipment is installed. Testing water shall be from any potable, non-potable, or
natural moving source such as a river or stream, but not from any still water source such as
a lake or pond, and not from any wastewater source.

D. Allwater holding structures shall be tested for leakage by the Contractor. The Contractor
shall provide at his own expense all labor, material, temporary bulkheads, pumps, water
measuring devices, etc., necessary to perform the required tests.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 01400 — Quality Control
B. Section 03300 — Cast-in-Place Concrete
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. ACI350.1-10 - Specification for Tightness Testing of Environmental Engineering
Concrete Structures
1.04 SUBMITTALS

A. Testing procedures shall be submitted for approval prior to the test.

B. Testing Report: Prior to placing the structure in service, submit for review and approval a
detailed bound report summarizing the watertightness test data, describing the testing
procedure and showing the calculations on which the test data is based.

30533-008: 1/8/2020 01470-1 Charleston Water System

Thomas Island Regional PS and Interceptor

Y¥daTITELO



PART 2 — PRODUCTS
(NOT USED)

PART 3 — EXECUTION

3.01 TEST PREPARATION

A. The design capability of the structure to withstand testing shall be verified for the pressures
to be applied. Another type of test shall not be substituted for hydrostatic tightness testing
without approval of the Engineer.

B. The structure shall not be tested before all elements of the structure which resist any portion
of the retained liquid pressure are in place and the concrete has attained its specified
compressive strength.

C. Unless otherwise specified, coatings shall not be applied until after the hydrostatic tightness
testing is complete. Liners that are mechanically locked to the surface during the placement
of the concrete shall be installed before the hydrostatic tightness testing. Interior liners shall
be visually examined for deficiencies (pinholes, tears and partially fused splices) and must
pass integrity testing. Deficiencies shall be prepared.

D. Clean the exposed concrete surfaces of the structure, including the floor, of all foreign
material and debris. Prior to testing, standing water in or outside of the structure that would
interfere with the inspection of the exposed concrete surfaces of the structure shall be
removed.

E. The concrete surfaces and concrete joints shall be thoroughly inspected for potential
leakage points. Areas of potential leakage shall be repaired before filling the containment
structure with water.

F. Allopenings, fittings, and pipe penetrations in the structure shell shall be inspected at both
faces of the concrete, if practical. Defective or cracked concrete shall be repaired prior to
testing. All structural penetrations and inlet/outlets shall be securely sealed to prevent the
loss of water from the structure during the test. All structural penetrations shall be
monitored before and during the test to determine the watertightness of these
appurtenances. If the structure is to be filled using the inlet/outlet pipe, positive means shall
be provided to check that water is not entering or leaving through this pipe once the
structure is filled to the test level. Leakage at these inlet/outlets shall be repaired prior to
testing. No allowance shall be made in test measurements for uncorrected known points of
leakage.

G. The flow from any underdrain system, if a system is provided, shall be monitored during
this same period, and any increase in flow shall be recorded and considered for
information as a part of the hydrostatic tightness testing.

H. The ground water level shall be brought to a level below the top of the base slab and
kept at that elevation or at a lower elevation during the test.
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No backfill shall be placed against the walls or on the wall footings of the structure to be
tested unless otherwise specified.

3.02 PROCEDURE

A. The initial filling of a new structure should not exceed a rate of 4 ft/h. Filling shall be
continued until the water surface is at the design maximum liquid level, or either 1 in. below
any fixed overflow level in covered containment structure or 4 in. in open structure,
whichever is lower.

B. The exterior surfaces of the structure shall be inspected during the period of filling the
structure. If any flow of water is observed from the structure exterior surfaces, including
joints or cracks, the defect causing the leakage shall be repaired prior to testing.

C. Watertightness Test - Part 1: Qualitative Criteria
1. The water shall be kept at the test level for at least 3 days prior to Part 2 of the

testing.

2. The exterior surfaces of the structure shall be observed in both the early mornings
and later afternoons during the 3-day period before Part 2 of the test. If any water is
observed on the structure exterior surfaces, including joints, repaired honeycombed
areas and cracks, where moisture can be picked up on a dry hand, the containment
structure shall be considered to have failed Part 1 of the test.

3. Wet areas on top of wall footing shall not be cause to fail Part 1 of the test unless
the water can be observed to be flowing.

4, Part 2 of the test may begin prior to completion of repairs for Part 1. However, all
defects causing the failure of Part 1 shall be repaired before the structure is
accepted.

D. Watertightness Test - Part 2: Quantitative Criteria
1. The test measurements shall not be scheduled for a period when the forecast is for

a difference of more than 35°F between the ambient temperature readings at the
times of the initial and final level measurements of the water surface. The test shall
also not be scheduled when the weather forecast indicates the water surface would
be frozen before the test is completed.

2. The vertical distance to the water surface shall be measured to within 1/16 in. from a
fixed point on the structure above the water surface. Measurements shall be
recorded at 24-hour intervals. Measurements taken at the same time of day will
reduce the probability of temperature difference.

3. Measurements shall be taken at two locations, 180° apart, which will minimize the
effect of differential settlement. Measurements shall be taken at the same locations
to reduce the probability of measurement differences.
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3.03

3.04

4. The test period shall be at least the theoretical time required to lower the water
surface 3/8 in. assuming a loss of water at 0.050% of the water volume per 24-hour
period. The test period shall not be longer than five days.

5. The water temperature shall be recorded at a depth of 18 in. below the water
surface at the start and end of the test.

6. A floating, restrained, partially filled, calibrated, open container for evaporation and
precipitation measurement should be positioned in open structures and the water
level in the container recorded at 24-hour intervals. Determination of evaporation by
a shallow pan-type measuring device is not acceptable due to possible heating of
the bottom of the shallow pan resulting in accelerated evaporation.

EVALUATION

The containment structure shall continue to be observed in both the early mornings and late
afternoons to verify compliance with Part 1 of the test during Part 2.

At the end of the test period, the water surface shall be recorded to within 1/16-in at the
location of original measurements. The water temperature and the evaporation and
precipitation measurements shall be recorded.

The allowable loss of water for tightness tests shall not exceed 0.050% of the test water
volume in 24 hours.

The change in water volume in the structure shall be calculated and corrected, if necessary,
for evaporation, precipitation, and temperature based on the change recorded in the water
level from the open container. If the loss exceeds the allowable loss, the structure shall be
considered to have failed the test.

During Part 2 of the test, observed flow or seepage of water from the exterior surface,
including that from cracks and joints, should be considered as a failed test. The structure
shall also be considered to have failed the test if moisture can be transferred from the
exterior surface to a dry hand. Dampness or wetness on top of a footing shall not be
considered as a failure test.

RETESTING

A restart of the test shall be required when test measurements become unreliable due to
unusual precipitation or other external factors.

The Contractor shall be permitted to immediately retest when no visible leakage is exhibited.

If the structure fails the second test or if the Contractor does not exercise the option of
immediately retesting after the first test failure, the interior of the structure shall be inspected
by a diver or by other means to determine probable areas of leakage. The structure shall
only be retested after the most probable areas of leakage are repaired.

If the leakage exceeds the allowable limit, the work shall be corrected by methods approved
by the Engineer.
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D. Upon completion of the necessary remedial work, the leakage test shall be repeated until it
is successfully passed.

3.05 NOTIFICATION BY ENGINEER

A. If any leaks, in excess of the specified amount, are not remedied by the Contractor within
four (4) weeks of notification by the Engineer, regardless of whether the cause of these
leaks is or is not determined, the Engineer shall have the authority to have these leaks
repaired by others. The cost of repairs, by others, shall be deducted from monies due or to
become due to the General Contractor.

- END OF SECTION -
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SECTION 01510

TEMPORARY UTILITIES

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall provide temporary light and power, heating, water service and
sanitary facilities for his operations, for the construction operations of the other Contractors
of this Project at the site. The temporary services shall be provided for use throughout
the construction period.

B. The Contractor shall coordinate and install all temporary services in accordance with the
requirements of the utility companies (i.e. Dominion Energy) having jurisdiction and as
required by applicable codes and regulations.

C. Atthe completion of the work, or when the temporary services are no longer required, the
facilities shall be restored to their original conditions.

D. All costs in connection with the temporary services including, but not limited to, installation,
utility company service charges, maintenance, relocation and removal shall be borne by
the Contractor at no additional cost to the Owner.

E. Some temporary facilities that may be required may be indicated on the Drawings;
however, the Drawings do not necessarily show any or all of the temporary facilities that
the Contractor ultimately uses to complete the work.

F. Temporary Light and Power

1. The temporary general lighting and small power requirements shall be serviced by
120/240 V, 1 phase, 3 wire temporary systems furnished and installed by the
Contractor. This service shall be furnished complete with main disconnect,
overcurrent protection, meter outlet, branch circuit breakers, and wiring as
required; including branch circuit breakers and wiring as required for furnishing
temporary power to the various Contractor's field office service connections, all in
accordance with the requirements of the servicing power company and applicable
standards and codes. The meter for the temporary 120/240 V service for
construction purposes shall be registered in the name of the Contractor and all
energy charges for furnishing this temporary electric power shall be borne by the
Contractor. Any Contractor with a need for power other than the 120/240 V, 1
phase, 3 wire shall provide such power at his own expense.

2. The Contractor shall make all necessary arrangements, and pay for all permits,
inspections, and power company charges for all temporary service installations.
All temporary systems shall comply with and meet the approval of the local
authorities having jurisdiction. All temporary electrical systems shall consist of
wiring, switches, necessary insulated supports, poles, fixtures, sockets,
receptacles, lamps, guards, cutouts, and fuses as required to complete such
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installations. The Contractor shall furnish lamps and fuses for all temporary
systems furnished by him and shall replace broken and burned out lamps, blown
fuses, damaged wiring and as required to maintain these systems in adequate and
safe operating condition. All such temporary light and power system shall be
installed without interfering with the work of the other Contractors.

When it is necessary during the progress of construction that a temporary electrical
facility installed under this Division interferes with construction operations, the
Contractor shall relocate the temporary electrical facilities to maintain temporary
power as required at no additional cost to the Owner. The Contractor shall be
responsible at all times for any damage or injury to equipment, materials, or
personnel caused by improperly protected or installed temporary installations and
equipment.

3. The various Contractors doing the work at the site shall be permitted to connect
into the temporary general lighting system small hand tools, such as drills,
hammers, and grinders, provided that:

a. Equipment and tools are suitable for 120 V, single phase, 60 Hz operation
and operating input does not exceed 1,500 volt-amperes.

b. Tools are connected to outlets of the system with only one (1) unit
connected to a single outlet.

C. In case of overloading of circuits, the Contractor will restrict use of
equipment and tools as required for correct loading.

4, The Contractor shall keep the temporary general lighting and power systems
energized fifteen minutes before the time that the earliest trade starts in the
morning and de-energized fifteen minutes after the time the latest trade stops. This
applies to all weekdays, Monday through Friday, inclusive, which are established
as regular working days.

Any Contractor requiring temporary light and power before or after the hours set
forth hereinbefore, or on a Saturday, Sunday, or holiday, shall pay for the additional
cost of keeping the system energized and repaired. If more than one Contractor
is involved, the charges shall be prorated, such amounts to be determined from
the meter readings or other acceptable means previously agreed upon by the
Contractors involved. If it is necessary for any Contractor or his employees to be
in any structure after regular working hours and the temporary general lighting
system is not required for illumination, that Contractor shall provide such
illumination required by means of flashlights, electric lanterns, or other devices not
requiring use of electricity from the temporary general lighting system.

5. Each Contractor requiring additional power and lighting other than that specified
herein (including power for temporary heating equipment to be provided by the
Contractor) shall furnish his own service complete with all fuses, cutouts, wiring
and other material and equipment necessary for a complete system between the
service point and the additional power consumers and shall install his own
metering equipment in accordance with the requirements of the servicing power
company.
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The temporary general lighting system shall be installed progressively in structures
as the various areas are enclosed or as lighting becomes necessary because of
partial enclosure. Lighting intensities shall be not less than 10 foot candles.

The Contractor shall provide a separate temporary night lighting circuit for
construction security. This system shall be energized at the end of each normal
working day and de-energized at the start of each normal working day by the
Contractor. The system is to be left energized over Saturdays, Sundays, and all
holidays. Lighting intensities shall be not less than 2 foot candles.

Electrical welders provided by each trade used in the erection and fabrication of
the buildings, structures and equipment shall be provided with an independent
grounding cable connected directly to the structure on which the weld is being
made rather than adjacent conduit piping, etc.

Electricians and other tradesmen necessary for the required connections and
operation of welding equipment and generator, standby generators and similar
equipment shall be furnished by the individual Contractors. All costs for such labor
and equipment shall be borne by the individual Contractors.

Upon completion of the work, but prior to acceptance by the Owner, the Contractor
shall remove all temporary services, security lighting systems, temporary general
lighting systems and all temporary electrical work from the premises.

G. Temporary Heating

1. The Contractor shall provide temporary heating, ventilation coverings and
enclosures necessary to properly protect all work and materials against damage
by dampness and cold, to dry out the work and to facilitate work in all structures.

2. The equipment, fuel, materials, operating personnel and methods used shall be at
all times satisfactory and adequate to maintain critical installation temperatures
and ventilation for all work in those areas where the same is required.

3. After any structure is enclosed, the minimum temperature to be maintained is 50°F,
unless otherwise specified, where work is actually being performed.

4. Before and during the application of interior finishing, painting, etc., the Contractor
shall provide sufficient heat to maintain a temperature of not less than 65°F.

5. Any work damaged by dampness or insufficient or abnormal heating shall be
replaced by the Contractor at no additional cost to the Owner.
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H. Temporary Sanitary Service

1. Sanitary conveniences, in sufficient numbers, for the use of all persons employed
on the work and properly screened from public observation, shall be provided and
maintained at suitable locations by the Contractor, all as prescribed by State Labor
Regulations and local ordinances. The contents of same shall be removed and
disposed of in a manner consistent with local and state regulations, as the
occasion requires. Each Contractor shall rigorously prohibit the committing of
nuisances within, on, or about the work. Sanitary facilities shall be removed from
the site when no longer required.

I.  Temporary Water

1. The Contractor shall provide temporary water service for construction purposes,
sanitary facilities, fire protection, testing, field offices and for cleaning. The
Contractor shall make all arrangements for connections to the potable water at the
plant site.

The Contractor shall pay all charges associated with the connection and all
charges for potable water used under this Contract.

2. Each Contractor shall supply potable water for his employees either by portable
containers or drinking fountains.

3. An adequate number of hose bibbs, hoses, and watertight barrels shall be provided
for the distribution of water.

4. Water service shall be protected from freezing and the service shall be extended
and relocated as necessary to meet temporary water requirements.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01520

MAINTENANCE OF UTILITY OPERATIONS DURING CONSTRUCTION

PART 1 -- GENERAL

1.01

A.

1.02

THE REQUIREMENT

The existing pump station shall be maintained in continuous operation by the Owner
during the entire construction period during the entire construction period as hereinafter
specified. The intent of this Section is to outline the minimum requirements necessary to
allow the Owner to continuously operate and maintain the existing facility in to remain in
compliance with all requirements.

Work under the Contract shall be scheduled and conducted by the Contractor so as not
to impede any process, cause odor or other nuisance except as explicitly permitted
hereinafter. In performing the work shown and specified, the Contractor shall plan and
schedule his work to meet the collection system operating requirements, and the
constraints and construction requirements as outlined in this Section. No discharge of raw
or inadequately treated wastewater shall be allowed. The Contractor shall pay all civil
penalties, costs, assessments, etc., associated with any discharge of raw or inadequately
treated wastewater associated with the Contractor's work.

The Contractor shall be responsible for coordinating the general, electrical, HYAC and
plumbing construction schedules and for ensuring that permanent or temporary power is
available for all existing, proposed, and temporary facilities that are required to be on line
at any given time.

The Contractor has the option of providing additional temporary facilities that can eliminate
a constraint, provided it is done without additional cost to the Owner and provided that all
requirements of these Specifications are fulfilled. The Contractor shall submit any such
plan for providing additional temporary facilities to eliminate a constraint to the Engineer
for review. Such plans must be approved by the Engineer and Owner prior to the
Contractor proceeding. Work not specifically covered in the following paragraphs may, in
general, be done at any time during the contract period, subject to the operating
requirements and constraints and construction requirements outlined hereinafter.

All references to days in this Section shall be consecutive calendar days.

All references to “shutdowns” shall mean the partial or full shutdown of any pump operation
or portion thereof. A “long term shutdown” is defined as greater than two hours.

GENERAL CONSTRAINTS

The Contractor shall schedule the Work so that the facility is maintained in continuous
operation. All facilities shall be maintained in continuous operation during the construction
period except during approved process interruptions. All short-term system or partial
systems shutdowns and diversions shall be approved by the Engineer. Long-term process
shutdowns and diversions shall conform to the requirements hereinafter specified and
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shall be minimized by the Contractor as much as possible. If in the judgement of the
Engineer a requested shutdown is not required for the Contractor to perform the Work, the
Contractor shall utilize approved alternative methods to accomplish the Work. All
shutdowns shall be coordinated with and scheduled at times suitable to the Owner.
Shutdowns shall not begin until all required materials are on hand and ready for
installation. Each shutdown period shall commence at a time approved by the Owner, and
the Contractor shall proceed with the Work continuously, start to finish, until the Work is
completed and normal operation is restored. If the Contractor completes all required Work
before the specified shutdown period has ended, the Owner may immediately place the
existing system back into service.

The Contractor shall schedule short-term and long-term shutdowns in advance and shall
present all desired shutdowns in the 30 and 60-day schedules at the progress meetings
(see Section 01200). Shutdowns shall be fully coordinated with the Owner at least seven
(7) calendar days before the scheduled shutdown. Owner personnel shall operate Owner's
facilities involved in the short-term and long-term shutdowns and diversions.

Short-term shutdowns in flow will be allowed for tie-ins to existing facilities, installation of
temporary bulkheads, etc. All such shutdowns shall be scheduled for week-end low-flow
periods and shall be limited to less than two (2) hours depending on incoming flow rate
and storage volume in the collection system. Any shutdown of two (2) hours or longer
duration shall be defined as a long-term shutdown. The Contractor shall provide
appropriate diversion facilities to be approved by the Owner, and at no additional cost to
the Owner, when the pump station cannot be shut down for a sufficient long time to
accomplish the required work. Duration of short-term interruptions allowed will depend on
incoming wastewater flow rate and prevention of any discharge of raw wastewater from
the collection system. The schedule and duration of short-term shutdowns shall be at the
discretion of the Owner.

Any temporary work, facilities, roads, walks, protection of existing structures, pumps,
piping, blind flanges, valves, equipment, etc. that may be required within the Contractor's
work limits to maintain continuous and dependable pump station operation shall be
furnished by the Contractor at the direction of the Engineer at no additional cost to the
Owner.

The Owner shall have the authority to order Work stopped or prohibited that would, in his
opinion, unreasonably result in interrupting the necessary functions of the pump station
operations.

If the Contractor impairs performance or operation of the facility as a result of not
complying with specified provisions for maintaining pump station operations, then the
Contractor shall immediately make all repairs or replacements and do all work necessary
to restore the facility to operation to the satisfaction of the Engineer. Such work shall
progress continuously to completion on a 24-hours per day, seven work days per week
basis.

The Contractor shall provide the services of emergency repair crews on call 24-hours per
day to affect repairs to portions of the pump station affected by the Contractor’s operations.
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1.03 GENERAL OPERATING REQUIREMENTS, CONSTRAINTS, AND CONSTRUCTION
REQUIREMENTS

A. Access to Pump Station Site, Roadways, and Parking Areas

1. An unobstructed traffic route through the Main Gate shall be maintained at all times
for the Owner's operations personnel and maintenance equipment.

2. Construction personnel may park outside the pump station fence in areas
approved by the Engineer. The Contractor shall be responsible for providing
access to and for preparing and maintaining/approved parking areas.

3. The Contractor shall not undertake the restoration/construction of new roadway
(paved, gravel, or asphalt overlay) shown on the Contract Drawings, until all other
work on the pump station improvements has been completed.

B. Personnel Access

1. Operating personnel shall have access to all areas which remain in operation
throughout the construction period. The Contractor shall locate stored material,
dispose of construction debris and trash, provide temporary walkways, provide
temporary lighting, and other such work as directed by the Engineer to maintain
personnel access to areas in operation. Access and adequate parking areas for
pump station personnel must be maintained throughout construction.

C. Power, Light and Communications Systems (General)

1. Electric power, lighting service and communications systems shall be maintained
in uninterrupted operation in all areas which remain in operation. Individual units
may be disconnected as required for replacement, but service shall be available
at all times including periods when pump station elements are out of service.
Shutdown of electrical facilities shall be limited to not more than two (2) hours. The
Contractor shall coordinate shutdowns required with his Subcontractor to minimize
the total number of shutdowns required to complete construction.

D. Draining Process Pipes and Conduits (General)

1. The contents of all pipes and conduits to be removed, replaced or relocated (or
dewatered for a specific purpose) shall be transferred to a suitable facility in a
manner approved by the Owner through hoses or piping, or by using pumps if
hydraulic conditions so require them. The Contractor shall provide the pumps,
piping and hoses at no additional cost to the Owner. No uncontrolled spillage of a
pipe or conduit shall be permitted. Any spillage, other than potable water, shall be
immediately washed down and flushed into the appropriate process flow train.

2. The Drawings do not indicate all abandoned process piping. The Contractor shall
coordinate with the Owner and Engineer when encountering unknown piping and
conduits. Should the piping/conduits be confirmed to be abandoned and no longer
in active service, the piping/conduits shall be removed by the Contractor to
facilitate new work.
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3. Abandoned piping shall be assumed to be full of wastewater or sludge from
previous abandonment. Abandoned piping removal shall be performed with care
to collect and retain any spillage when pipe is cut for demolition. Contractor shall
transfer collected spillage to a pump station process facility as directed by the
Owner and Engineer.

4. Remaining abandoned piping that the Contractor leaves in place shall be plugged
at all terminations.

G. Potable Water System

1. Potable water service shall be maintained in continuous service at all times during
construction except for short-term interruptions required for tie-ins. Shutdown of
the potable water system shall be fully planned and coordinated with the Owner
and shall be limited to not more than two (2) hours. Existing fire hydrants within the
pump station site shall be operational at all times, unless otherwise approved by
the Owner.

2. In areas where potable water serves key pump station processes such as seal
water, temporary systems shall be provided in order to maintain pump station
operations, including during short-term system interruptions. The Contractor shall
furnish any required temporary potable water systems at no additional cost to the
Owner.

H. Non-potable Water System
1. No non-potable water system is available.
I.  Sump Pumps and Sumps
1. All existing sumps shall be maintained in an operable condition with either existing
pumps or temporary pumps. Interim piping, power and controls shall be provided
as required by the staged construction sequence.
J. Seal Water and Service Water Piping
1. A supply of service and seal water and the necessary connections to existing
equipment shall be maintained during construction. Interim piping shall be provided
as required.
K. Temporary Piping, Pumps, and Electrical Service
1. Specifically required temporary piping, pumps, and electrical service are described
herein. The Contractor shall provide temporary piping, pumps, and electrical
service needed to maintain individual pump station processes in service under the

Base Bid at no added cost to the Owner, whether specifically described herein or
otherwise identified during construction.
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2. The Contractor shall relocate temporary piping, pumps, and electrical service
during construction as needed to coordinate crane access during various
construction phases. Relocation shall be included in the Base Bid at no added cost
to the Owner.

1.04 SPECIFIC OPERATIONAL CONSTRAINTS

A. The Contractor shall schedule the work based on the constraints given in the following
section and in such a manner as to maintain the wastewater treatment pump station in
continuous operation.

B. At startup of new facilities, existing facilities shall remain available for service in the event
that new facilities fail or are not fully suitable for continuous operation. New facilities shall
be subjected to a testing and demonstration period where they shall be successfully
operated and be fully functional for thirty (30) consecutive days prior to approval for
continuous operation. This 30 day operational period shall be completed prior to isolation
and demolition of existing pump station facilities.

C. General
1. The Contractor’s sequence of construction for Division | shall be to construct, test

and demonstrate performance of the new influent sewer and Thomas Island
Regional Pump Station prior to abandoning/demolishing the existing influent sewer
and demolishing the existing Shellring Pump Station (PS 168). Contractor to
construct new gravity sewer from Shellring Pump Station (PS 168) to the new
Thomas Island Regional Pump Station. Contractor to construct gravity sewer from
new lift station to manhole #4 (SSMH-4) including two (2) 20-foot pipe sections
(12-inch and 10-inch) to be stubbed-out with cap for future Division Il work.

2. Construction activities shall not prevent the flow of wastewater through the existing
influent gravity sewer.

3. The Contractor may find it necessary to perform Work during low flow conditions.
Work performed outside of specified working hours shall be approved by the
Owner as specified in these Specifications and shall be at no additional cost to the
Owner.

D. Soil and Erosion Control Measures
1. Prior to start of the Work (e.g., excavation, etc.), the Contractor shall install all soil

and erosion control measures as shown on the Drawings and as required by the
local regulatory authority. Sequence of Work shall be scheduled to comply with
soil and erosion control phasing as shown on the Drawings.
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E. Pump Station

1.

Both the new Thomas Island Regional Pump Station and new section of force main
shall be tested out and operational prior to connection of the new influent gravity
sewer to the existing influent gravity sewer system. As a minimum, all of the major
equipment and structures shall have successfully passed testing (e.g. submersible
pumps; level control system; electrical power and control systems — VFDs, control
panels, SCADA; water holding structures — wet wells; and all ancillary systems
required to operate the Pump Station successfully) using potable water. Contractor
shall make necessary provisions to prevent overheating the water. The new
influent gravity sewer shall be fully tested (i.e. mandrel, air testing, CCTV
inspection, and any other required testing by CWS) out prior to connection to the
existing influent gravity sewer system.

Contractor shall be responsible for providing appropriate means to allow
continuous flow to the existing Shellring Pump Station (PS 168) during the tie-in to
the new diversion structure. Bypass pumping may be required.

After connection of the new influent sewer and, up until demolition activities
commence on the existing pump station, the Contractor shall maintain the means
to direct 100% of the incoming wastewater flow either to the new or to the existing
lift station. Directing partial flow to both stations is not acceptable.

The Contractor shall make provisions to provide adequate volumes of
water/wastewater to the station for all testing activities, at no additional cost to the
Owner.

F. Demolition of Existing Facilities

1.

Demolition of the existing pump station and abandonment of the short section of
existing influent sewer shall not commence until all testing has been completed
and full acceptance by the Owner of the new influent sewer and the new Thomas
Island Regional Pump Station. The Contractor shall notify the Owner a minimum
of two (2) weeks prior to commencing demolition of the existing lift station.
Demolition activities shall begin only with Owner's approval.

G. Bypass Pumping Requirements

1.

When required, contractor shall provide adequate bypass pumping, in accordance
with Specification 02665, to convey the current average and peak flows at the
pump station without surcharging the conveyance system upstream. The bypass
pumping system shall include at least one standby pump for redundancy.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION —
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SECTION 01530

PROTECTION OF EXISTING FACILITIES

PART 1 -- GENERAL

1.01

A.

1.02

THE REQUIREMENT

Contractor shall be responsible for the preservation and protection of property adjacent to
the work site against damage or injury as a result of his operations under this Contract.
Any damage or injury occurring on account of any act, omission or neglect on the part of
the Contractor shall be restored in a proper and satisfactory manner or replaced by and
at the expense of the Contractor to an equal or superior condition than previously existed.

Contractor shall comply promptly with such safety regulations as may be prescribed by
the Owner or the local authorities having jurisdiction and shall, when so directed, properly
correct any unsafe conditions created by, or unsafe practices on the part of, his
employees. In the event of the Contractor's failure to comply, the Owner may take the
necessary measures to correct the conditions or practices complained of, and all costs
thereof will be deducted from any monies due the Contractor. Failure of the Engineer to
direct the correction of unsafe conditions or practices shall not relieve the Contractor of
his responsibility hereunder.

In the event of any claims for damage or alleged damage to property as a result of work
under this Contract, the Contractor shall be responsible for all costs in connection with the
settlement of or defense against such claims. Prior to commencement of work in the
vicinity of property adjacent to the work site, the Contractor, at his own expense, shall take
such surveys as may be necessary to establish the existing condition of the property.
Before final payment can be made, the Contractor shall furnish satisfactory evidence that
all claims for damage have been legally settled or sufficient funds to cover such claims
have been placed in escrow, or that an adequate bond to cover such claims has been
obtained.

PROTECTION OF WORK AND MATERIAL

During the progress of the work and up to the date of final payment, the Contractor shall
be solely responsible for the care and protection of all work and materials covered by the
Contract.

All work and materials shall be protected against damage, injury or loss from any cause
whatsoever, and the Contractor shall make good any such damage or loss at his own
expense. Protection measures shall be subject to the approval of the Engineer.
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1.03

1.04

BARRICADES, WARNING SIGNS AND LIGHTS

The General Contractor shall provide, erect and maintain as necessary, strong and
suitable barricades, danger signs and warning lights along all roads accessible to the
public, as required by the authority having jurisdiction, to insure safety to the public. All
barricades and obstructions along public roads shall be illuminated at night and all lights
for this purpose shall be kept burning from sunset to sunrise.

Each Contractor shall provide and maintain such other warning signs and barricades in
areas of and around their respective work as may be required for the safety of all those
employed in the work, the Owner's operating personnel, or those visiting the site.

EXISTING UTILITIES AND STRUCTURES

The term existing utilities shall be deemed to refer to both publicly-owned and
privately-owned utilities such as electric power and lighting, telephone, water, gas, storm
drains, process lines, sanitary sewers and all appurtenant structures.

Where existing utilities and structures are indicated on the Drawings, it shall be understood
that all of the existing utilities and structures affecting the work may not be shown and that
the locations of those shown are approximate only. It shall be the responsibility of the
Contractor to ascertain the actual extent and exact location of existing utilities and
structures. In every instance, the Contractor shall notify the proper authority having
jurisdiction and obtain all necessary directions and approvals before performing any work
in the vicinity of existing utilities.

Prior to beginning any excavation work, the Contractor shall, through field investigations,
determine any conflicts or interferences between existing utilities and new utilities to be
constructed under this project. This determination shall be based on the actual locations,
elevations, slopes, etc., of existing utilities as determined in the field investigations, and
locations, elevation, slope, etc. of new utilities as shown on the Drawings. If an
interference exists, the Contractor shall bring it to the attention of the Engineer as soon as
possible. If the Engineer agrees that an interference exists, he shall modify the design as
required. Additional costs to the Contractor for this change shall be processed through a
Change Order as detailed elsewhere in these Contract Documents. In the event the
Contractor fails to bring a potential conflict or interference to the attention of the Engineer
prior to beginning excavation work, any actual conflict or interference which does arise
during the Project shall be corrected by the Contractor, as directed by the Engineer, at no
additional expense to the Owner.

The work shall be carried out in a manner to prevent disruption of existing services and to
avoid damage to the existing utilities. Temporary connections shall be provided, as
required, to insure uninterruption of existing services. Any damage resulting from the work
of this Contract shall be promptly repaired by the Contractor at his own expense in a
manner approved by the Engineer and further subject to the requirements of any authority
having jurisdiction. Where it is required by the authority having jurisdiction that they
perform their own repairs or have them done by others, the Contractor shall be responsible
for all costs thereof.
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E. Where excavations by the Contractor require any utility lines or appurtenant structures to
be temporarily supported and otherwise protected during the construction work, such
support and protection shall be provided by the Contractor. All such work shall be
performed in a manner satisfactory to the Engineer and the respective authority having
jurisdiction over such work. In the event the Contractor fails to provide proper support or
protection to any existing utility, the Engineer may, at his discretion, have the respective
authority to provide such support or protection as may be necessary to insure the safety
of such utility, and the costs of such measures shall be paid by the Contractor.

F. Contractor shall protect existing underground and covered facilities. Protection and
support for all underground facilities shall be provided to insure that the service for all
existing facilities is not interrupted. Any relocation, rerouting, or repair of existing facilities
for construction operations shall be done only with the written permission of the Engineer
and only in the manner and time approved by the Engineer at no additional cost to the
Owner.

G. The Contractor shall be responsible for damage to existing structures, equipment, and
facilities caused by the Contractor’'s operations and shall repair all such damage when
and as ordered by the Engineer at no additional cost to the Owner.

H. The Contractor shall remove and reset mailboxes, as required, at no additional cost to the
Owner.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION —
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SECTION 01540

DEMOLITION AND REMOVAL OF EXISTING STRUCTURES AND EQUIPMENT

PART 1 -- GENERAL

1.01

A.

1.02

1.03

THE REQUIREMENT

This Section covers the demolition, removal, and disposal of existing buildings, structures,
pavement, curbs, and sidewalk, removal and disposal of asbestos materials, and any
existing equipment including electrical, plumbing, heating and ventilating equipment and
piping not required for the operation of the rehabilitated plant as indicated on the Drawings
and as specified hereinafter. The Contractor shall furnish all labor, materials and
equipment to demolish buildings and structures and to remove fixtures, anchors, supports,
piping and accessories designated to be removed on the Drawings.

TITLE TO EQUIPMENT AND MATERIALS

Contractor shall have no right or title to any of the equipment, materials or other items to
be removed from the existing buildings or structures unless and until said equipment,
materials and other items have been removed from the premises. The Contractor shall
not sell or assign, or attempt to sell or assign any interest in the said equipment, materials
or other items until the said equipment, materials or other items have been removed.

Contractor shall have no claim against the Owner because of the absence of such fixtures
and materials.

CONDITION OF STRUCTURES AND EQUIPMENT

The Owner does not assume responsibility for the actual condition of structures and
equipment to be demolished and removed.

Conditions existing at the time of inspection for bidding purposes will be maintained by the
Owner so far as practicable.

The information regarding the existing structures and equipment shown on the Drawings
is based on visual inspection and a walk-through survey only. Neither the Engineer nor
the Owner will be responsible for interpretations or conclusions drawn therefrom by the
Contractor.

PART 2 -- PRODUCTS

(NOT USED)
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PART 3 -- EXECUTION

3.01

A.

3.02

DEMOLITION AND REMOVALS

The removal of all equipment and piping, and all materials from the demolition of buildings
and structure shall, when released by the Owner and Engineer, shall be done by the
Contractor and shall become the Contractor's property, unless otherwise noted, for
disposition in any manner not contrary to the Contract requirements and shall be removed
from the site to the Contractor's own place of disposal.

The Electrical Contractor (Subcontractor) specifically, shall de-energize all panelboards,
lighting fixtures, switches, circuit breakers, electrical conduits, motors, limit switches,
pressure switches, instrumentation such as flow, level and/or other meters, wiring, and
similar power equipment prior to removal. Any electric panels or equipment which are to
be retained shall be relocated or isolated by the Electrical Contractor (Subcontractor)
specifically, prior to the removal of the equipment specified herein.

The Contractor shall proceed with the removal of the equipment, piping and
appurtenances in a sequence designed to maintain the plant in continuous operation as
described in Section 01520, Maintenance of Utility Operations During Construction, and
shall proceed only after approval of the Engineer.

Any equipment piping and appurtenances removed without proper authorization, which
are necessary for the operation of the existing facilities shall be replaced to the satisfaction
of the Engineer at no cost to the Owner.

Excavation caused by demolitions shall be backfilled with fill free from rubbish and debris.
PROTECTION

Demolition and removal work shall be performed by competent experienced workmen for
the various type of demolition and removal work and shall be carried out through to
completion with due regard to the safety of Owner employees, workmen on-site and the
public. The work shall be performed with as little nuisance as possible.

The work shall comply with the applicable provisions and recommendation of ANSI A10.2,
Safety Code for Building Construction, all governing codes, and as hereinafter specified.

The Contractor shall make such investigations, explorations and probes as are necessary
to ascertain any required protective measures before proceeding with demolition and
removal. The Contractor shall give particular attention to shoring and bracing
requirements so as to prevent any damage to new or existing construction.

The Contractor shall provide, erect, and maintain catch platforms, lights, barriers, weather
protection, warning signs and other items as required for proper protection of the public,
occupants of the building, workmen engaged in demolition operations, and adjacent
construction.
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3.03

The Contractor shall provide and maintain weather protection at exterior openings so as
to fully protect the interior premises against damage from the elements until such openings
are closed by new construction.

The Contractor shall provide and maintain temporary protection of the existing structure
designated to remain where demolition, removal and new work is being done, connections
made, materials handled or equipment moved.

The Contractor shall take necessary precautions to prevent dust from rising by wetting
demolished masonry, concrete, plaster and similar debris. Unaltered portions of the
existing buildings affected by the operations under this Section shall be protected by
dust-proof partitions and other adequate means.

The Contractor shall provide adequate fire protection in accordance with local Fire
Department requirements.

The Contractor shall not close or obstruct walkways, passageways, or stairways and shall
not store or place materials in passageways, stairs or other means of egress. The
Contractor shall conduct operations with minimum traffic interference.

The Contractor shall be responsible for any damage to the existing structure or contents
by reason of the insufficiency of protection provided.

The Contractor shall be responsible for damages due to failure of Contractor provided
temporary facilities, including pipe plugs, at any point in the project, until final acceptance.

WORKMANSHIP

The demolition and removal work shall be performed as described in the Contract
Documents. The work required shall be done with care, and shall include all required
shoring, bracing, etc. The Contractor shall be responsible for any damage which may be
caused by demolition and removal work to any part or parts of existing structures or items
designated for reuse or to remain. The Contractor shall perform patching, restoration and
new work in accordance with applicable Technical Sections of the Specifications and in
accordance with the details shown on the Drawings. Prior to starting of work, the
Contractor shall provide a detailed description of methods and equipment to be used for
each operation and the sequence thereof for review by the Engineer.

All supports, pedestals and anchors shall be removed with the equipment and piping
unless otherwise specified or required. Concrete bases, anchor bolts and other supports
shall be removed to approximately 1-inch below the surrounding finished area and the
recesses shall be patched to match the adjacent areas. Superstructure wall and roof
openings shall be closed, and damaged surfaces shall be patched to match the adjacent
areas, as specified under applicable Sections of these Specifications, as shown on the
Drawings, or as directed by the Engineer. Wall sleeves and castings shall be plugged or
blanked off, all openings in concrete shall be closed in a manner meeting the requirements
of the appropriate Sections of these Specifications, as shown on the Drawings, and as
directed and approved by the Engineer.
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Materials or items designated to remain the property of the Owner shall be as hereinafter
tabulated. Such items shall be removed with care and stored at a location at the site to
be designated by the Owner.

Where equipment is shown or specified to be removed and relocated, the Contractor shall
not proceed with removal of this equipment without specific prior approval of the Engineer.
Upon approval, and prior to commencing removal operations, the equipment shall be
operated in the presence of representatives of the Contractor, Owner and Engineer. Such
items shall be removed with care, under the supervision of the trade responsible for
reinstallation and protected and stored until required. Material or items damaged during
removal shall be replaced with similar new material or item. Any equipment that is
removed without proper authorization and is required for plant operation shall be replaced
at no cost to the Owner.

Wherever piping is to be removed for disposition, the piping shall be drained by the
Contractor and adjacent pipe and headers that are to remain in service shall be blanked
off or plugged and then anchored in an approved manner.

Materials or items demolished and not designated to become the property of the Owner
or to be reinstalled shall become the property of the Contractor and shall be removed from
the property and legally disposed of.

The Contractor shall execute the work in a careful and orderly manner, with the least
possible disturbance to the public and to the occupants of the building.

In general, masonry shall be demolished in small sections, and where necessary to
prevent collapse of any construction, the Contractor shall install temporary shores, struts,
and bracing.

Where alterations occur, or new and old work join, the Contractor shall cut, remove, patch,
repair or refinish the adjacent surfaces to the extent required by the construction
conditions, so as to leave the altered work in as good a condition as existed prior to the
start of the work. The materials and workmanship employed in the alterations, unless
otherwise shown on the Drawing or specified, shall comply with that of the various
respective trades which normally perform the particular items or work.

The Contractor shall finish adjacent existing surfaces to new work to match the specified
finish for new work. The Contractor shall clean existing surfaces of dirt, grease, loose
paint, etc., before refinishing.

The Contractor shall cut out embedded anchorage and attachment items as required to
properly provide for patching and repair of the respective finishes.

The Contractor shall remove temporary work, such as enclosures, signs, guards, and the
like when such temporary work is no longer required or when directed at the completion
of the work.
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3.04

MAINTENANCE

A. The Contractor shall maintain the buildings, structures and public properties free from
accumulations of waste, debris and rubbish, caused by the demolition and removal
operations.

B. The Contractor shall provide on-site dump containers for collection of waste materials,
debris and rubbish, and he shall wet down dry materials to lay down and prevent blowing
dust.

C. At reasonable intervals during the progress of the demolition and removal work or as
directed by the Engineer, the Contractor shall clean the site and properties, and dispose
of waste materials, debris and rubbish.

3.05 EQUIPMENT AND MATERIALS RETAINED BY OWNER

A. The following equipment and materials from Shell Ring Pump Station will be retained by

the Owner:

1. Control Panel

2. Transfer switch
3. Pumps

4, Pump railing

5. Plug Valves

6. Ball check valves
7. Generator plug
8. SCADA panel

9. Antenna

B. The equipment and materials shall be moved by the Contractor to storage areas to Pump
Station 77 at 501 Stinson Drive, Charleston, SC 29407 for storage. Contractor to notify
CWS Operational Staff 48 hours in advance of its delivery.

- END OF SECTION -
30533-008:1/8/2020 01540-5 Charleston Water System

Thomas Island Regional PS and Interceptor



THIS PAGE INTENTIONALLY LEFT BLANK



SECTION 01550

SITE ACCESS AND STORAGE

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Access Roads

1.

The General Contractor shall construct and maintain such temporary access roads
as required to perform the work of this Contract.

Access roads, where possible, shall be located over the areas of the future road
system.

Access roads shall be located within the property lines of the Owner unless the
Contractor independently secures easements for his use and convenience.
Contractor shall submit written documentation to the Engineer for any Contractor
secured easements across privately held property. Easement agreement shall
specify terms and conditions of use and provisions for site restoration. A written
release from the property owner certifying that all terms of the easement
agreement have been complied by the Contractor shall be furnished to the
Engineer prior to final payment.

Existing access roads used by the Contractor shall be suitably maintained by the
Contractor at his expense during construction. Contractor shall not be permitted
to restrict Owner access to existing facilities. Engineer may direct Contractor to
perform maintenance of existing access roads when Engineer determines that
such work is required to insure all weather access by the Owner.

The Contractor shall obtain and pay all cost associated with any bonds required
by the S.C. Department of Transportation for the use of State maintained roads.

B. Parking Areas

1.

Contractor shall construct and maintain suitable parking areas for his construction
personnel on the project site where approved by the Engineer and the Owner.

C. Restoration

1.

At the completion of the work, the surfaces of land used for access roads and
parking areas shall be restored by each Contractor to its original condition and to
the satisfaction of the Engineer. At a minimum, such restoration shall include
establishment of a permanent ground cover adequate to restrain erosion for all
disturbed areas.
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D. Traffic Regulations

1. Contractor shall obey all traffic laws and comply with all the requirements, rules
and regulations of the SCDOT and other local authorities having jurisdiction to
maintain adequate warning signs, lights, barriers, etc., for the protection of traffic
on public roadways.

E. Storage of Equipment and Materials

1. Contractor shall store his equipment and materials at the job site in accordance
with the requirements of the General Conditions, the Supplemental Conditions,
and as hereinafter specified. All equipment and materials shall be stored in
accordance with manufacturer's recommendations and as directed by the Owner
or Engineer, and in conformity to applicable statutes, ordinances, regulations and
rulings of the public authority having jurisdiction. Where space or strip heaters are
provided within the enclosure for motors, valve operators, motor starters, panels,
instruments, or other electrical equipment, the Contractor shall make connections
to these heaters from an appropriate power source and operate the heaters with
temperature control as necessary until the equipment is installed and being
operated according to its intended use.

2. Contractor shall enforce the instructions of Owner and Engineer regarding the
posting of regulatory signs for loadings on structures, fire safety, and smoking
areas.

3. Contractor shall not store materials or encroach upon private property without the

written consent of the owners of such private property.

4, Contractor shall not store unnecessary materials or equipment on the job site, and
shall take care to prevent any structure from being loaded with a weight which will
endanger its security or the safety of persons.

5. Materials shall not be placed within ten (10) feet of fire hydrants. Gutters, drainage
channels and inlets shall be kept unobstructed at all times.

6. Contractor shall provide adequate temporary storage buildings/facilities, if
required, to protect materials or equipment on the job site.

7. The Contractor shall maintain an equipment storage rotation log for all equipment
provided. Rotation log shall include, as a minimum, the equipment identification,
date stored, date removed from storage, copy of manufacturers’ recommended
storage guidelines, date of rotation of equipment, and signature of party performing
rotation. Contractor shall submit a copy of the rotation log to the Engineer at each
monthly progress meeting. Failure to properly maintain stored materials is
sufficient cause for rejection of the equipment by the Owner.
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PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01560

TEMPORARY ENVIRONMENTAL CONTROLS

PART 1 -- GENERAL

1.01 THE REQUIREMENT
A. Dust Control

1. Contractor shall take all necessary measures to control dust from his operations,
and to prevent spillage of excavated materials on public roads.

2. Contractor shall remove all spillage of excavated materials, debris or dust from
public roads by methods approved by the Engineer.

3. Contractor shall sprinkle water at locations and in such quantities and at such
frequencies as may be required by the Engineer to control dust and prevent it from
becoming a nuisance to the surrounding area.

4, Dust control and cleaning measures shall be provided at no additional cost to the
Owner.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01600

MATERIALS AND EQUIPMENT

PART 1 -- GENERAL

1.01

A.

1.02

THE REQUIREMENT

Furnish and Install

1. Where the words "furnish”, "provide", "supply", "replace", or "install" are used,
whether singularly or in combination, they shall mean to furnish and install, unless
specifically stated otherwise.

2. In the interest of brevity, the explicit direction "to furnish and install" has sometimes
been omitted in specifying materials and/or equipment herein. Unless specifically
noted otherwise, it shall be understood that all equipment and/or materials
specified or shown on the Drawings shall be furnished and installed under the
Contract as designated on the Drawings.

Concrete Foundations for Equipment

1. Each Contractor shall provide all concrete foundations shown, specified or
required for all equipment furnished under their respective Contract.

2. Anchor bolts and templates for equipment foundations shall be furnished under the
respective Contracts for installation by the respective Contractor. The Contractor
shall cooperate with the respective Contractors to secure a satisfactory installation
and to maintain the schedule of construction.

3. All concrete foundations for equipment shall be treated, by the respective
Contractor, with an approved sealer to prevent oil from seeping into the concrete.

EQUIPMENT AND MATERIALS

All equipment, materials, instruments or devices incorporated in this project shall be new
and unused, unless indicated otherwise in the Contract Documents. Equipment and
materials to be incorporated into the work shall be delivered sufficiently in advance of their
installation and use to prevent delay in the execution of the work, and they shall be
delivered as nearly as feasible in the order required for executing the work.

The Contractor shall protect all equipment and materials from deterioration and damage,
including provisions for temporary storage buildings as needed and as specified in
Section 01550, Site Access and Storage. Storage of equipment and materials shall be in
locations completely protected from flooding, standing water, excessive dust, falling rock,
brush fire, etc. Storage areas shall be located sufficiently distant from all construction
activities and the movement of construction vehicles to minimize the potential for
accidental damage. Any equipment or materials of whatever kind which may have
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1.03

become damaged or deteriorated from any cause shall be removed and replaced by good
and satisfactory items at the Contractor's expense for both labor and materials.

INSTALLATION OF EQUIPMENT

Equipment and materials shall be installed in accordance with the requirements of the
General Conditions, Supplementary Conditions, Special Conditions and the respective
Specification Sections.

Concrete foundations for equipment shall be of approved design and shall be adequate in
size, suitable for the equipment erected thereon, properly reinforced, and tied into floor
slabs by means of reinforcing bars or dowels. Foundation bolts of ample size and strength
shall be provided and properly positioned by means of suitable templates and secured
during placement of concrete. Foundations shall be built and bolts installed in accordance
with the manufacturer's certified drawings.

Before mounting equipment on a foundation, the Contractor shall clean the top surface; if
necessary, rough it with a star chisel and clean again; and clean out all foundation bolt
sleeves. The Contractor shall provide a sufficient number of steel plate shims about
2-inches wide and 4-inches long, and of a varying thickness from 1/8 to 1/2-inch. A
combination of these shims shall be placed next to each foundation bolt to bring the bottom
of the bedplate or frame about 1/8-inch above the final setting. The equipment shall be
lowered by changing the combination of shims. Using brass shim stock of various
thicknesses, continue to level the equipment a little at a time and in rotation until it is at
the correct elevation in both directions. When the equipment is level, tighten down on the
foundation bolts a little at a time in rotation to make certain the equipment remains level
and does not shift on the shims. A preliminary alignment check shall be made before
grout is placed.

Equipment shall be set, aligned and assembled in conformance with manufacturer's
drawings or instructions. Run out tolerances by dial indicator method of alignment shall
be plus or minus .002-inches, unless otherwise approved by the Engineer.

All blocking and wedging required for the proper support and leveling of equipment during
installation shall be furnished by the Contractor. All temporary supports shall be removed,
except steel wedges and shims, which may be left in place with the approval of the
Engineer.

Each piece of equipment or supporting base, bearing on concrete foundations, shall be
bedded in grout. The Contractor shall provide a minimum of 1-1/2-inch thick grouting
under the entire baseplate supporting each pump, motor drive unit and other equipment.
Grout shall be non-shrink grout, as specified under Section 03600, Grout.

When motors are shipped separately from driven equipment, the motors shall be received,
stored, meggered once a month, and the reports submitted to the Engineer. After driven
equipment is set, the motors shall be set, mounted, shimmed, millrighted, coupled and
connected complete.
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1.04

1.05

CONNECTIONS TO EQUIPMENT

Connections to equipment shall follow manufacturer's recommendations as to size and
arrangement of connections and/or as shown in detail on the Drawings or approved Shop
Drawings. Piping connections shall be made to permit ready disconnection of equipment
with minimum disturbance of adjoining piping and equipment.

The Electrical Contractor or General Contractor if no electrical contract exists shall be
responsible for bringing proper electrical service to each item of equipment requiring
electrical service as shown on the Drawings or approved Shop Drawings. Electrical
connections to equipment requiring electrical service shall be made by the Electrical
Contractor, unless otherwise indicated on the Drawings or in the Technical Specifications.

The HVAC Contractor or General Contractor if no HVAC Contract exists shall bring and
connect HVAC service to all equipment items requiring same as shown on the Drawings.
Electrical connections to equipment requiring electrical service shall be made by the
Electrical Contractor, unless otherwise indicated on the Drawings or in the Technical
Specifications.

The Plumbing Contractor or General Contractor if no plumbing contract exists shall bring
and connect plumbing service to all equipment items requiring same as shown on the
Drawings.

SUBSTITUTIONS

Requests for substitutions of equipment or materials after bidding and/or during
construction shall conform to the requirements of the General Conditions, Supplementary
Conditions, and as hereinafter specified.

1. Contractor shall submit for each proposed substitution sufficient details, complete
descriptive literature and performance data together with samples of the materials,
where feasible, to enable the Owner and Engineer to determine if the proposed
substitution is equal.

2. Contractor shall submit certified tests, where applicable, by an independent
laboratory attesting that the proposed substitution is equal.

3. A list of installations where the proposed substitution is equal.

4. Requests for substitutions shall include full information concerning differences in
cost, and any savings in cost resulting from such substitutions shall be passed on
to the Owner.

Where the approval of a substitution requires revision or redesign of any part of the work,
including that of other Contracts, all such revision and redesign, and all new drawings and
details therefore, shall be provided by the Contractor at his own cost and expense, and
shall be subject to the approval of the Owner and Engineer.
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C. Inthe event that the Engineer is required to provide additional engineering services, then
the Engineer's charges for such additional services shall be charged to the Contractor by
the Owner in accordance with the requirements of the General Specifications and the
Special Provisions.

D. In all cases the Owner and Engineer shall be the judge as to whether a proposed
substitution is to be approved. The Contractor shall abide by their decision when proposed
substitute items are judged to be unacceptable and shall in such instances furnish the item
specified or indicated. No substitute items shall be used in the work without written
approval of the Owner and Engineer.

E. Contractor shall have and make no claim for an extension of time or for damages by
reason of the time taken by the Engineer in considering a substitution proposed by the
Contractor or by reason of the failure of the Engineer to approve a substitution proposed
by the Contractor.

F. Acceptance of any proposed substitution shall in no way release the Contractor from any
of the provisions of the Contract Documents.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01650

EQUIPMENT TESTING AND START-UP

PART 1 -- GENERAL

1.01

A.

1.02

THE REQUIREMENT

Equipment testing and start-up are requisite to satisfactory completion of the contract and,
therefore, shall be completed within the time specified for substantial completion.

The Contractor shall allow sufficient time in his construction schedule to complete
equipment testing, trouble shooting, corrections, and start-up.

As construction of the project enters the final stages of completion, the Contractor shall, in
accordance with the requirements set forth in the Contract Documents, attend to the
following items:

1. Schedule equipment manufacturer's visits to site. Manufacturer shall schedule
activities so that plant personnel can attend.

2. Calibrate of instruments and controls.

3. Perform required testing, adjusting, and balancing of project components.
4, Schedule start-up and initial operation.

5. Furnish skilled personnel during initiation operation.

6. Perform Owner operation and maintenance training.

Refer to other Divisions for further requirements regarding this Section.
EQUIPMENT TESTING

The Contractor shall provide the services of an experienced and authorized representative
of the supplier of each item of equipment (excluding minor items of equipment specifically
exempted by the Engineer in writing), who shall visit the site of the Work and inspect, check,
adjust if necessary, and approve the equipment installation. In each case, the Contractor
shall arrange to have the supplier's representative revisit the job site as often as necessary
until any and all trouble is corrected and the equipment installation and operation are
satisfactory to the Engineer.

The Contractor shall require that each supplier's representative test performance of his
equipment and furnish to the Engineer a written report addressed to the Owner, and copied
to the Engineer, certifying that the equipment has been properly installed and lubricated, is
in accurate alignment, is free from any undue stress imposed by connecting piping or
anchor bolts, and has been tested, operated satisfactorily under full-load conditions, is ready
for operation, and the Owner's operating personnel have observed the operation,
maintenance and lubrication of the equipment.
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C. The Contractor shall be responsible for scheduling all operation's testing. The Contractor is
advised that the Engineer and the Owner's operating personnel will witness operations
testing.

D. The Contractor shall furnish all personnel, chemicals, lubricants, and all other necessary
equipment, facilities, and services required for conducting tests.

1.03 PUMP STATION

A. The Contractor shall provide the effective coordination of all parties necessary for the
successful start-up, including suppliers, subcontractors, the Engineer, and the Owner.

B. Not less than 1 month prior to start-up, the Contractor shall submit to the Engineer for
review, a detailed schedule of operations which will be necessary to affect a successful
initial operation and sustained period of operation for the duration of the required start-up
period.

C. The start-up shall not be commenced until all required leakage tests, and equipment tests
have been completed to the satisfaction of the Engineer.

D. All defects in materials or workmanship which appear during this test period shall be
immediately corrected by the Contractor. Time lost for equipment repairs, wiring corrections,
control point settings, or other reasons which actually interrupt the start-up may, at the
discretion of the Engineer, be justifiable cause for extending the start-up test duration.

E. During the start-up, the Contractor shall provide the services of authorized representatives
of the suppliers, in addition to those services required under operations testing, as
necessary, to correct faulty equipment operation.

1.04 DEMONSTRATION AND INSTRUCTION

A. Manufacturer shall schedule start-up activities with the Owner at least two weeks in advance
so that the Owner's operating personnel can observe. The Owner's operating personnel
shall observe start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shutdown of each item of equipment. Start-up services shall be by
gualified persons who have been made familiar in advance with the equipment and systems
in the plant. The Contractor shall have submitted, and had accepted, the O&M Manuals
(specified in Section 01300) prior to commencement of start-up activities.

B. The Contractor shall notify the Engineer at least 14 days in advance of each equipment test.
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PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)
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SECTION 01700

PROJECT CLOSEOUT
PART 1 -- GENERAL
1.01 THE REQUIREMENT
A. Final Cleaning
1. At the completion of the work, the Contractor shall remove all rubbish from and

about the site of the work, and all temporary structures, construction signs, tools,
scaffolding, materials, supplies and equipment which he or any of his
Subcontractors may have used in the performance of the work. Contractor shall
broom clean paved surfaces and rake clean other surfaces of grounds.

2. Contractor shall thoroughly clean all materials, equipment and structures; all
marred surfaces shall be touched up to match adjacent surfaces; dirty filters and
burned out lights replaced as required; all glass surfaces cleaned and floors
cleaned and polished so as to leave work in a clean and new appearing condition.

3. Contractor shall maintain cleaning until project, or portion thereof, is occupied by
the Owner.

B. Lubrication Survey

1. A lubrication survey, made by a lubricant supply firm, subject to the approval of the
Owner shall be provided and paid for by the Contractor.

2. The lubrication survey shall list all equipment, the equipment manufacturer's
lubrication recommendations, and an interchangeable lubricants tabulation
standardizing and consolidating lubricants whenever possible.

3. The Contractor shall supply all lubricants, applicators and labor for lubricating the
equipment, in accordance with manufacturer's recommendations, for field testing
and prior to final acceptance. A supply of required lubricants sufficient for start-up
and one year of operation shall also be supplied by the Contractor.

4. Ten (10) copies of the approved lubrication survey shall be furnished to the
Engineer prior to final acceptance.

C. Spare Parts and Special Tools

1. As soon as practicable after approval of the list of equipment, the Contractor
shall furnish spare parts data for each different item of equipment listed. The
data shall include a complete list of parts and supplies, with current unit prices
and source or sources of supply.
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2. Contractor shall also furnish a list of parts, and supplies that are either normally
furnished at no extra cost with the purchase of the equipment or specified to be
furnished as part of the Contract and a list of additional items recommended by the
manufacturer to assure efficient operation for a period of one-hundred and
twenty (120) days for the particular installation.

3. All parts shall be securely boxed and tagged, and clearly marked on the box and
individually for identification as to the name of manufacturer or supplier, applicable
equipment, part number, description and location in the equipment. All parts shall
be protected and packaged for a shelf life of at least ten (10) years.

4, Contractor shall furnish at no additional cost to the Owner with each piece of
equipment as a minimum, one (1) complete set, or the number of sets called for in
the Technical Specifications, of suitably marked special tools and appliances which
may be needed to adjust, operate, maintain, or repair the equipment. Such tools
and appliances shall be furnished in approved painted steel cases properly labeled
and equipped with good grade cylinder locks and duplicate keys.

5. Contractor shall submit, for approval by the Engineer, a complete list of the special
tools and appliances to be furnished. Upon approval, the Contractor shall provide
ten (10) copies of the approved list.

D. Equipment Start-Up Services

1. Equipment start-up period, for the training of plant personnel, shall begin after
satisfactory completion and acceptance of the field tests and coincidentally with
the certified date of substantial completion for the part of the work for which the
equipment is included. If the equipment is not covered by a certificate of
substantial completion for a part of the work, the period shall begin upon
substantial completion of the project.

2. During the equipment start-up period the Contractor shall furnish, at no additional
cost to the Owner the services of factory trained representatives of the equipment
manufacturers for the equipment designated in the Specifications to:

a. Assist in the start-up and operations of the equipment.

b. Assist in the training of plant personnel, designated by the Owner in the
proper operation and maintenance of the equipment.

3 The Owner shall:

a. Provide the necessary personnel to be instructed in the operation and
maintenance of the equipment. The Owner's personnel shall operate all
equipment.

b. The Contractor shall pay for fuel, power, and chemicals consumed up to

project completion / closeout.
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4. Contractor shall be available to promptly repair all work during the start-up period
S0 as to cause minimum disruption to the total plant operation.

5. Upon completion of a minimum of thirty (30) consecutive and continuous days of
satisfactory operation, or the number of days called for in the Technical
Specifications, the Owner will assume operation and operating cost of the
equipment. If the equipment malfunctions during this start-up period, the start-up
period will be repeated until satisfactory operation is achieved.

6. In the event a system, equipment or component proves defective or is unable to
meet specified performance criteria, the Contractor shall replace the defective item
and the minimum one (1) year guarantee period, or the guarantee period called for
in the Technical Specifications for the item shall start after satisfactory replacement
and testing of the item.

E. Final Cleanup; Site Rehabilitation

1. Before finally leaving the site, the Contractor shall wash and clean all exposed
surfaces which have become soiled or marked, and shall remove from the site of
work all accumulated debris and surplus materials of any kind which result from
his operation, including construction equipment, tools, sheds, sanitary enclosures,
etc. The Contractor shall leave all equipment, fixtures, and work, which he has
installed, in a clean condition. The completed project shall be turned over to the
Owner in a neat and orderly condition.

2. The site of the work shall be rehabilitated or developed in accordance with other
sections of the Specifications and the Drawings. In the absence of any portion of
these requirements, the Contractor shall completely rehabilitate the site to a
condition and appearance equal or superior to that which existed just prior to
construction, except for those items whose permanent removal or relocation was
required in the Contract Documents or ordered by the Owner.

F. Final Inspection

1. Final cleaning and repairing shall be so arranged as to be finished upon completion
of the construction work. The Contractor will make his final cleaning and repairing,
and any portion of the work finally inspected and accepted by the Engineer shall
be kept clean by the Contractor, until the final acceptance of the entire work.

2. When the Contractor has finally cleaned and repaired the whole or any portion of
the work, he shall notify the Engineer that he is ready for final inspection of the
whole or a portion of the work, and the Engineer will thereupon inspect the work.
If the work is not found satisfactory, the Engineer will order further cleaning,
repairs, or replacement.

3. When such further cleaning or repairing is completed, the Engineer, upon further
notice, will again inspect the work. The "Final Payment" will not be processed until
the Contractor has complied with the requirements set forth, and the Engineer has
made his final inspection of the entire work and is satisfied that the entire work is

30533-008:1/8/2020 01700-3 Charleston Water System
Thomas Island Regional PS and Interceptor



properly and satisfactorily constructed in accordance with the requirements of the
Contract Documents.

G. Project Close Out

1. As construction of the project enters the final stages of completion, the Contractor
shall, in concert with accomplishing the requirements set forth in the Contract
Documents, attend to or have already completed the following items as they apply
to his contract:

a. Scheduling equipment manufacturers' visits to site.

b. Required testing of project components.

C. Scheduling start-up and initial operation.

d. Scheduling and furnishing skilled personnel during initial operation.

e. Correcting or replacing defective work, including completion of items

previously overlooked or work which remains incomplete, all as evidenced
by the Engineer's "Punch" Lists.

f. Attend to any other items listed herein or brought to the Contractor's
attention by the Engineer.

2. Just before the Engineer's Certificate of Substantial Completion is issued, the
Contractor shall accomplish the cleaning and final adjustment of the various
building components as specified in the Specifications and as follows:

a. Clean all glass and adjust all windows and doors for proper operation.
b. Clean all finish hardware after adjustment for proper operation.
C. Touch up marks or defects in painted surfaces and touch up any similar

defects in factory finished surfaces.

d. Wax all resilient flooring materials.
e. Remove bitumen from gravel stops, fascias, and other exposed surfaces.
f. Remove all stains, marks, fingerprints, soil, spots, and blemishes from all

finished surfaces, tile, stone, brick, and similar surfaces.

3. In addition, and before the Certificate of Substantial Completion is issued, the
Contractor shall submit to the Engineer (or to the Owner if indicated) certain
records, certifications, etc., which are specified elsewhere in the Contract
Documents. A partial list of such items appears below, but it shall be the
Contractor's responsibility to submit any other items which are required in the
Contract Documents:
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a. Test results of project components.

b. Performance Affidavits for equipment.

C. Certification of equipment or materials in compliance with Contract
Documents.

d. Operation and maintenance instructions or manuals for equipment.

e. One set of neatly marked-up record drawings showing as-built changes

and additions to the work under his Contract.
f. Any special guarantees or bonds (Submit to Owner).

g. Licensed surveyor’s report showing elevations of weirs specified in the
Contract Drawings and the final surveyed elevation.

4, The Contractor's attention is directed to the fact that required certifications and
information under Item 3 above, must actually be submitted earlier in accordance
with other Sections of the Specifications.

5. Before final payment is issued, the Contractor shall provide the following:

a. All documentation called for in the Contract Documents, including but not
limited to the evidence of insurance for operations coverage in effect for two
years after final payment;

b. Consent of the surety, if any, to final payment;

C. Complete and legally effective releases or waivers (satisfactory to Owner) of

all Lien rights arising out of or Liens filed in connection with the Work.

PART 2 -- PRODUCTS

(NOT USED)

PART 3 -- EXECUTION

(NOT USED)

- END OF SECTION -
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SECTION 01701

PROJECT COMMISSIONING

PART 1 - GENERAL

11

SCOPE

A. In order to ensure an orderly and efficient transfer of the project to the Owner, the
Contractor shall prepare, assemble and transmit the documents, brochures and
drawings herein required.

B. All commissioning documents shall be transmitted to the Engineer for approval.

PART 2 - MATERIALS

2.1 STATUTORY AFFIDAVIT
Before final acceptance of the work, the Contractor shall be required to furnish a Statutory
Affidavit in the exact form included in this section.
2.2 WARRANTY BY CONTRACTOR
A. Reference is hereby made to the General Conditions in which the one (1) year
warranty of the Contractor is required to be submitted, unless a warranty for a
longer period of time is specified for certain section of the work, such as roads,
etc., in which case the longer period shall govern.
B. A sample warranty form is included in this section.
2.3 VALVE CARDS
A. Valve Cards shall be prepared in accordance with Charleston Water System’s
Valve Card Detall for all wastewater force main valves, water valves, air release
valves (ARVs), check valves, and hydrants showing the manufacturer, model
name, year, size, opening direction and number of turns as applicable.
B. Prepare Valve Cards for “Dummy” valve boxes for tracer wire where applicable.
C. Valves are to be located by distance to two permanent reference points. Diagonal
measurements or distances are not acceptable.
2.4 RECORD DRAWINGS
Record Drawings shall reflect all As-Constructed conditions for gravity sewer, force main,
pump station mains, water services, and wastewater sewer lateral placements and include
the following items at a minimum:
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A. All water and/or wastewater appurtenances and attributes must be tied to State
Plane Coordinates.

B. Plan view for all water and wastewater projects.

C. Plan and profile for all wastewater gravity sewers and force mains.

D. Plan and profile for all wastewater force mains.

E. Plan View and Elevation View for wastewater pump stations.

F. Show all corresponding Street Addresses, Unit Numbers, Tax Map Numbers,

Block Designations and Lot Numbers for each parcel shown on the drawings,
including Wastewater Pump Stations.

G. Show station numbers at all valves, manholes, fire hydrants, blow-offs, water
services, wastewater sewer services, air release valves, bends, tees, reducers and
all other fittings and appurtenances.

H. Provide a Coordinate Table for all installed water and/or wastewater
appurtenances in a tabular format on the Record Drawings. The table shall include
Point Number, Northing, Easting, Elevation, Station Number and Description.
Elevations must be provided for water valves (captured from top of nut, not the lid)
and wastewater manholes (capture rim elevation). If abbreviations are used as
descriptors, a key to those abbreviations must be provided.

l. Line lengths and termination points.

J. Indicate top elevation and invert elevation of manholes. Include invert elevation of
any other manhole connections to include inside drops and force main
connections.

K. Where applicable, show installed location of electrical conduit, pull boxes, etc.

L. Reference benchmarks on drawings and tie to National Geodetic Vertical Datum

of 1929 (NGVD29) and NAD 1983 FIPS 3900 South Carolina State Plane
Coordinates. Note on plans for construction as well as Record Drawings.

M. Surveyed locations of water and wastewater facilities, including gravity line
elevations, shall be prepared by a Land Surveyor registered in the state of South
Carolina in accordance with South Carolina Code of Regulations Chapter 49,

Article 4.
N. Certification statement sealed, signed, and dated by the Engineer of Record for
the project.
0. Show all recorded plan and easement information on the Record Drawings.
P. Record Drawings must be clearly legible and of good quality.
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2.5 OTHER REQUIRED RECORDS

A.

B.

Provide the following records if completed and applicable:

Pressure tests for all water mains and wastewater force mains signed by the
engineer.

Low-pressure tests for wastewater gravity sewers signed by the Engineer.

Bacteriological Samples from an SC DHEC certified laboratory. Samples must be
less than 30 days old.

Complete Closed Circuit Television (CCTV) inspection submittal in accordance
with the Contract Documents.

Mandrel test for wastewater gravity sewers, if directed by the Owner.
Complete list of all supplied spare parts.

For wastewater pump stations: laminate and mount to the inside of the control
panel door all electrical schematics, drawdown test, and level settings.

Test results for any other project components.

2.6 ASSET DATABASE

A.

The Contractor shall submit at least every 6 months, equipment and process
specification data that will be used to establish an asset by asset database. The asset
data shall be submitted in a format that can be used to electronically populate a
computerized database.

The Contractor shall require all vendors and suppliers to provide specific information
in an electronic spreadsheet format (i.e., Excel) delivered on CD-ROM that includes
the following:

1. Installed Asset Data:
a. Name plate data on all asset components (e.g., motor, valve, gate,

geardrive, pump, pre- engineered building, brickwork, etc.) equal to
or greater than $1,000 in value including:

1) Asset identification of “parent” asset (e.g., Butterfly Valve)
2) Manufacturer

3) Manufacturer Drawing Numbers

4) Serial number

5) Model number
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6) Original cost of installed component

7) Estimated useful life

8) Other pertinent specification data for that particular
component type (e.g., size, capacity, rpm, volts, gear ratio,
etc.)

b. Spare Equipment list should include:

1) Type (e.g., motor, pump, geardrive, etc.)

2) Name of manufacturer

3) Serial number

4) Model number

5) Original cost

6) Bill of Materials (if applicable)

7) Other pertinent specification data for that particular

PART 3 - EXECUTION

3.1 STATUTORY AFFIDAVIT

component type (e.g., size, capacity, rpm, volts, gear ratio,
etc.)

Prior to project commissioning, the Contractor shall furnish to the Owner a Statutory Affidavit
in the exact form included in this section.

3.2 WARRANTY BY CONTRACTOR

Prior to project commissioning, the Contractor shall furnish to the Owner a Contractor
Warranty in accordance with 2.2 above

3.3 VALVE CARDS AND RECORD DRAWINGS

A. Prior to project commissioning, the Contractor shall furnish to the Engineer as one
package the following Hard Copy and Digital submittals. Digital files shall be
delivered on a CD or DVD in both AutoCAD format (.dwg) and PDF format. PDF
shall be produced from AutoCAD so that drawings are clear and scalable. State
Plane Coordinates must be tied to the drawing in AutoCAD for correct positioning

in GIS.
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1. Hard Copy Submittals

a. One (1) copy of Contractor's marked-up As-Constructed field
drawings.
b. Two (2) copies of 8.5” x 11” Valve Cards in accordance with the

requirements of 2.3 above.

C. Four (4) copies of surveyed Record Drawings in accordance with
the requirements of 2.4 above.

2. Digital Submittals
a. One (1) copy of Valve Cards in accordance with the requirements
of 2.3 above.
b. One (1) copy of Contractor’s Record Drawings in accordance with

the requirements of 2.4 above.

B. Valve Cards and Record Drawings found to be in error will be returned to the
Contractor for correction.

C. Final Record Drawings, as prepared by the Engineer, shall be sealed, signed and
dated by the Contractor’s surveyor who shall be a registered Land Surveyor in
the state of South Carolina.

D. Project commissioning will not occur until Record Drawings are submitted.
3.4 OTHER REQUIRED RECORDS

A. Prior to project commissioning, the Contractor shall furnish to the Owner as one
package one (1) copy each of the required records specified in 2.5 above.

3.5 ASSET DATABASE

A. Prior to project commissioning, the Contractor shall furnish to the Owner as one
package the following Hard Copy and Digital submittals. Digital files shall be
delivered on a CD or DVD in Excel format (.xIsx).

1. Hard Copy Submittal

a. Two (2) copies of all data for final installed assets and list of all
spare equipment provided to the Owner in accordance with the
requirements of 2.5 above.

2. Digital Submittal
a. Two (2) copies of all data for final installed assets and list of all

spare equipment provided to the Owner in accordance with the
requirements of 2.5 above.
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CONTRACTOR'S AFFIDAVIT

The State of: Date:

The County of:

The City/Town of:

of
(Officer's Name) (Officer’s Title) (Contractor’'s Name)
Being duly sworn, deposes and says that
(Contractor’'s Name)
has furnished all labor and material entering into the
at
(kind of work) (Name and Location of Plant or Work)
called for in the Contract Documents dated with

(Owner’'s Name)

states that this officer has full knowledge

(Contractor’'s Name)

of all obligations for such labor and materials which have entered into and become part of that certain project known
and designated above, and that this officer further deposes and says that all debts and other obligations for such
labor and materials have been fully and completely paid for in good and lawful money of the United States of
America and that there are no suits for damages against them proceeding, prospective and/or that there are no
suits for damages against them proceeding, prospective, or otherwise, in consequence of their operations on the
above said project.

The said will hold the Owners

(Contractor's Name)
blameless of any and all mechanic’s liens that

(Owner’s Name)
may be hereafter entered or filed for record, so as to constitute charge against said premises for work or labor done
or materials furnished by them.
IN WITNESS HEREOF, this officer has heretofore put his hand and seal:

(Seal)

(Officer's Name)
I, , Notary Public in and for the above named County and State

do hereby certify that personally known to me to be the affiant
(Officer's Name)

in the foregoing Affidavit, personally appeared before me this day and, having been duly sworn, deposes and says

that the facts set forth in the above Affidavit are true and correct.

WITNESS my hand and seal this day of , 20
(Seal)

Notary Public for the State of:

My Commission Expires:
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WARRANTY

BY CONTRACTOR
OWNER: Commissioners of Public Works of the City of Charleston, South Carolina
Thomas Island Pump Station and Interceptor —
PROJECT: Division | JOB NO.
ADDRESS:
COUNTY OF:
STATE OF:
Date:

, as General Contractor on the above job do
hereby guarantee that all work executed under the plans and specifications will be free from defects of materials
and/or workmanship for a period of ONE YEAR, unless a longer period is required by law or by a special
warranty provision of the Contract Documents, beginning

and, ending , and that all defects
occurring within the warranty period shall be replaced or repaired at no cost to the CPW. All pavement work
and pavement repair work shall be warranted for TWO (2) YEARS, beginning and,

ending

This guarantee covers all work as shown on the plans and specified in the specifications and Contract
Documents.

Nothing in the above shall be deemed to imply that this guarantee shall apply to any work, which has been
abused or neglected by the CPW.

Legal Name of Contractor

By:
Title:
(Notary Public)
This day of ,20
My commission expires:
(County) (State)
- END OF SECTION -
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SECTION 01710

CLEANING
PART 1 - GENERAL
1.1 QUALITY ASSURANCE
A. Inspection: Conduct weekly inspection to verify that requirements of cleanliness are
met.
B. Codes and Standards: In addition to the standards described in this Section, comply

with all pertinent requirements of governmental agencies having jurisdiction.

PART 2 - PRODUCTS

2.1 CLEANING MATERIALS AND EQUIPMENT

A. Provide all required personnel, equipment, and materials needed to maintain a litter
free site.

2.2 COMPATIBILITY

A. Use only equipment, which is compatible with the material being cleaned, as
recommended by the manufacturer of the material or as approved by the Owner.

PART 3 - EXECUTION

3.1 GENERAL

A. Retain all stored items in an orderly arrangement, allowing maximum access, not
impeding drainage or traffic, and providing the required protection of materials.

B. Do not allow the accumulation of scrap, debris, waste material, and other items not
required for construction of this work.

C. At least twice each month, and more often if necessary, completely remove and
dispose all scrap, debris, and waste material from the job site.

D. Provide adequate storage for all items awaiting removal from the job site, observing
all requirements for fire protection and protection of the ecology.
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3.2 SITE

Weekly, and more often if necessary, police the site and pick up all scrap, debris,
and waste material. Remove all such items to the place designated for their
storage.

Weekly, and more often if necessary, inspect all arrangements of materials stored
on the site; restack, tidy, or otherwise service all arrangements to meet the
requirements above.

Maintain the site in a neat and orderly condition at alltimes.

All holes, ruts, settlement, and depressions resulting from the Work shall be filled
and graded to match elevations of adjacent surfaces, and all areas disturbed by
construction shall be restored to their original condition to the maximum extent
practicable and as acceptable to the Owner and Engineer.

3.3 FINAL CLEANING

A.

E.

Definition: Except as otherwise specifically provided, "clean" (for the purpose of this
article) shall be interpreted as meaning free from foreign material left after
installation.

General: Prior to completion of the work, remove from the job site all tools, surplus
materials, equipment, construction signs, supplies, scrap, debris, and waste.
Conduct final progress cleaning as described above.

Site: Unless otherwise specifically directed by the Owner or the Engineer, broom
clean all paved area on the site and all public paved areas directly adjacent to the
site. Completely remove all resultant debris.

Timing: Schedule final cleaning to enable the Owner or the Engineer to accept
clean projects.

Final acceptance will be withheld until final cleaning is complete.

PART 4 - PAYMENT

41 No additional compensation will be made for labor or materials included in this
section.

- END OF SECTION -
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SECTION 02050

DEMOLITION

PART 1 -- GENERAL

1.01

A.

1.02

1.03

THE REQUIREMENT

The Contractor shall furnish all labor, materials and equipment in accordance with the
requirements of Section 01520 - Maintenance of Utility Operations During Construction
and Section 01540 - Demolition and Removal of Existing Structures and Equipment.

In addition, the Contractor shall demolish and remove all concrete and asphaltic paving,
curbs, sidewalk, and miscellaneous yard structures as required and shown on the Contract
Drawings during the construction work.

RELATED WORK SPECIFIED ELSEWHERE

Section 01090 - Reference Standards

Section 01520 - Maintenance of Utility Operations During Construction

Section 01540 - Demolition and Removal of Existing Structures and Equipment

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

References shall be in accordance with reference standards, codes, and specifications as
set forth herein and in Section 02100 - Clearing, Grubbing, and Site Preparation.

PART 2 -- EXECUTION

2.01 DEMOLITION
A. Existing concrete and asphaltic paving, curbs, sidewalk and miscellaneous yard structures
within the areas designated for new construction work shall be completely demolished and
all debris removed from the site.
B. Excavation caused by demolition shall be backfilled with fill free from rubbish and debris.
C. Work shall be performed in such manner as not to endanger the safety of the workmen or
the public or cause damage to nearby structures.
D. Provide all barriers and precautionary measures in accordance with Owner's requirements
and other authorities having jurisdiction.
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2.02

Where parts of existing structures are to remain in service, demolish the portions to be
removed, repair damage, and leave the structure in proper condition for the intended use.
Remove concrete and masonry to the lines designated by drilling, chipping, or other
suitable methods. Leave the resulting surfaces reasonably true and even, with sharp
straight corners that will result in neat joints with new construction and be satisfactory for
the purpose intended. Where existing reinforcing rods are to extend into new construction,
remove the concrete so that the reinforcing is clean and undamaged. Cut off other
reinforcing 1/2-inch below the surface and fill with epoxy resin binder flush with the surface.

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

DISPOSAL OF MATERIAL

All debris resulting from the demolition and removal work shall be disposed of by the
Contractor as part of the work of this Contract. Material designated by the Engineer to be
salvaged shall be stored on the construction site as directed. All other material shall be
disposed of off site by the Contractor at his expense.

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

- END OF SECTION -
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SECTION 02100

CLEARING, GRUBBING, AND SITE PREPARATION

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Includes all labor, material, equipment and appliances required for the complete execution
of any additions, modifications, or alterations to existing building(s) and new construction
work as shown on the Drawings and specified herein.

B. Principal items of work include:

1.

6.

Notifying all authorities owning utility lines running to or on the property. Protecting
and maintaining all utility lines to remain and capping those that are not required
in accordance with instructions of the Utility Companies, and all other authorities
having jurisdiction.

Clearing the site within the Limits of Construction, including removal of grass,
brush, shrubs, trees, loose debris and other encumbrances except for trees
marked to remain.

Boxing and protecting all trees, shrubs, lawns and the like within areas to be
preserved. Relocating trees and shrubs, so indicated on the Drawings, to
designated areas.

Repairing all injury to trees, shrubs, and other plants caused by site preparation
operations shall be repaired immediately. Work shall be done by qualified
personnel in accordance with standard horticultural practice and as approved by
the Engineer.

Removing topsoil to its full depth from designated areas and stockpiling on site
where directed by the Engineer for future use.

Disposing from the site all debris resulting from work under this Section.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 02200 - Earthwork

1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. South Carolina DHEC Standards, Regulation 72-300 through 72-316.
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1.04

1.05

STREET AND ROAD BLOCKAGE

Closing of streets and roads during progress of the work shall be in compliance with the
requirements of the Owner and other authorities having jurisdiction. Access shall be
provided to all facilities remaining in operation.

PROTECTION OF PERSONS AND PROPERTY

All work shall be performed in such a manner to protect all personnel, workmen,
pedestrians and adjacent property and structures from possible injury and damage.

All conduits, wires, cables and appurtenances above or below ground shall be protected
from damage.

Provide warning and barrier fence where shown on the Drawings and as specified herein.

PART 2 -- EXECUTION

2.01

CLEARING OF SITE

Before removal of topsoil, and start of excavation and grading operations, the areas within
the clearing limits shall be cleared and grubbed.

Clearing shall consist of cutting, removal, and satisfactory disposal of all trees, fallen
timber, brush, bushes, rubbish, sanitary landfill material, fencing, and other perishable and
objectionable material within the areas to be excavated or other designated areas. Prior
to the start of construction, the Contractor shall survey the entire Contract site and shall
prepare a plan which defines the areas to be cleared and grubbed, trees to be pruned,
extent of tree pruning, and/or areas which are to be cleared but not grubbed. This plan
shall be submitted to the Engineer for approval. Should it become necessary to remove
a tree, bush, brush or other plants adjacent to the area to be excavated, the Contractor
shall do so only after permission has been granted by the Engineer.

Excavation resulting from the removal of trees, roots and the like shall be filled with
suitable material, as approved by the Engineer, and thoroughly compacted per the
requirements contained in Section 02200, Earthwork.

Unless otherwise shown or specified, the Contractor shall clear and grub a strip at least
15 ft. wide along all permanent easement under this Contract.

In temporary construction easement locations, only those trees and shrubs shall be
removed which are in actual interference with excavation or grading work under this
Contract, and removal shall be subject to approval by the Engineer. However, the
Engineer reserves the right to order additional trees and shrubs removed at no additional
cost to the Owner, if such, in his opinion, are too close to the work to be maintained or
have become damaged due to the Contractor's operations.
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2.02 STRIPPING AND STOCKPILING EXISTING TOPSOIL
A. Existing topsoil and sod on the site within areas designated on the Drawings shall be
stripped to whatever depth it may occur, and stored in locations directed by the Engineer.
B. The topsoil shall be free of stones, roots, brush, rubbish, or other unsuitable materials
before stockpiling the topsoil.
C. Care shall be taken not to contaminate the stockpiled topsoil with any unsuitable materials.
2.03 GRUBBING
A. Grubbing shall consist of the removal and disposal of all stumps, roots, logs, sticks and
other perishable materials to a depth of at least 6-inches below ground surfaces.
B. Large stumps located in areas to be excavated may be removed during grading
operations, subject to the approval of the Engineer.
2.04 DISPOSAL OF MATERIAL
A. All debris resulting from the clearing and grubbing work shall be disposed of by the
Contractor as part of the work of this Contract. Material designated by the Engineer to be
salvaged shall be stored on the construction site as directed by the Engineer for reuse in
this Project or removal by others.
B. Burning of any debris resulting from the clearing and grubbing work will not be permitted
at the site.
C. All timbered woods can be mulched along the easement except wetland areas at no
additional cost to the Owner.
2.05 WARNING AND BARRIER FENCE
A. The fence shall be made of a visible, lightweight, flexible, high strength polyethylene
material. The fence shall be MIRASAFE as manufactured by Mirafi, Inc., or equal.
B. Physical Properties
Fence:
Color: International Orange
Roll Size: 4'x 164
Roll weight: 34 Ibs.
Mesh opening: 1-1/2" x 3"
Posts:
ASTM Designation: ASTM 702
Length: 5 feet long (T-Type)
Weight: 1.25 #/Foot (min)
Area of Anchor Plate: 14 Sq. In.
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C. Dirive posts 12 to 18 inches into ground every 10' to 12'. Wrap fence material around first
terminal post allowing overlap of one material opening. Use metal tie wire or plastic tie
wrap to fasten material to itself at top, middle and bottom. At final post, cut with utility knife
or scissors at a point halfway across an opening. Wrap around and tie at final post in the
same way as the first post.

D. Use tie wire or tie wrap at intermediate posts and splices as well. Thread ties around a
vertical member of the fence material and the post, and bind tightly against the post. For
the most secure fastening, tie at top, middle and bottom. Overlap splices a minimum of
four fence openings, tie as above, fastening both edges of the fence material splice
overlap.

- END OF SECTION -
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SECTION 02140

DEWATERING

PART 1 -- GENERAL

1.01

A.

1.02

1.03

WORK INCLUDED

Furnish all labor, materials, and equipment, perform all work necessary to lower and
control the groundwater levels and hydrostatic pressures to permit all excavations and
construction to be performed in dry conditions. The work shall include the following:

1. Testing, operation, maintenance, supervision, dewatering, and final dismantling
and removal from the site of the dewatering system.

2. The cost of any replacement or rehabilitation of the subgrade or structures
damaged due to dewatering system failures or Contractor negligence.

3. Compliance with all regulations relating to this work.

4, The diversion, collection, and removal of all ice, show and surface runoff from the
work areas, and removal of groundwater from new excavations to permit
construction in the dry.

RELATED WORK SPECIFIED ELSEWHERE

Requirements of related work are included in Division 1 and Division 2 of these
Specifications.

REFERENCE SPECIFICATIONS CODES AND STANDARDS

Without limiting the generality of other requirements of these Specifications, all work
herein shall conform to or exceed the applicable requirements of the following documents
to the extent that the provisions therein are not in conflict with the requirements of this
Section.

1. ASTM D1556 Density of soil in place by the Sand Cone Method.

2. ASTM D2167 Density of soil in place by the Rubber Balloon
Method.

3. Bureau of Reclamation Groundwater Manual Sediment Test by Imhoff Cone
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1.04 SUBMITTALS

A. Submit the following in accordance with Section 01300, Submittals:

1. Name of dewatering subcontractor, if applicable
2. Shop Drawings indicating the following:
a. Plans showing the methods and location of dewatering and discharge

including a sufficient number of detailed sections to clearly illustrate the
scope of work.

b. Relationship of the dewatering system, observation wells, and discharge
line to existing buildings, other structures, utilities, streets and new
construction.

C. Utility locations.

d. Drawings shall bear the seal and signature of the qualified Registered
Professional Engineer in charge of preparing the drawings.

e. List of materials and equipment to be used.

f. A sample of all well record forms to be maintained during construction.

3. Detailed description of the sequence of dewatering operations
4, Dewatering well installation records indicating an identification number, location,

dimensions, and installation procedures and materials.

5. Observation well installation records indicating an identification number, location,
dimensions, and installation procedures and materials.

6. Emergency observation plan to be put into operation during failure of the
dewatering system

7. Monthly Dewatering System Monitoring Reports containing the following data on
approved forms:

a.

30533-008:1/8/2020

For observation wells, daily piezometric levels shall be identified by date,
time, well number and system (subsystem if multiple pumps are used)
pumping rate. Piezometric levels shall be noted in feet of drawdown and
groundwater elevation.

For dewatering wells, suspended material test results shall be identified by
date, time, well number, well pumping rate (if monitored) and system
(subsystem if multiple pumps are used) pumping rate.

Installation records for new wells.
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1.05

8. Schedule and records of all maintenance tests for primary and standby dewatering
systems including the following:

a. Maintenance tests and water quality tests for suspended matter at the
discharge point including date, time of day, elapsed times of tests
procedures, components tested, suspended particles, resultant
observations and well readings.

b. Daily discharge rates.
C. Installation and removal of wells.
d. General observations of the system such as equipment running times, and
failures.
9. Dewatering well removal records

10. Observation well removal records
QUALITY ASSURANCE

The Contractor shall be solely responsible for the arrangement, location, and depths of
the dewatering system necessary to accomplish the work described herein.

Dewatering shall prevent the loss of fines, seepage, boils, quick conditions or softening of
the foundation strata while maintaining stability of the sides and bottom of the excavation,
and providing dry conditions for construction operations.

PART 2 -- PRODUCTS

2.01

MATERIALS

Materials, especially the well screen, shall be carefully chosen to be compatible with the
environment to prevent erosion, deterioration, and clogging.

Surging of the natural formation to form a "gravel pack" is strictly prohibited.

PART 3 -- EXECUTION

3.01 EXAMINATION OF THE SITE

A. Become familiar with the surface and subsurface site conditions.

B. Obtain the data required to analyze the water and soil environment at the site in order to
assure that the materials used for the dewatering systems will not erode, deteriorate, clog
or otherwise hinder the system's performance during the period of the dewatering.
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3.02

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

DESIGN

The dewatering system shall be capable of relieving all hydrostatic pressure against the
height of the excavation walls and of lowering the hydrostatic level below the bottom of
the base slab a minimum of four (4) feet in the work areas both prior to excavation, and
during excavation and construction.

The dewatering system shall be segmented so that if the operation of any one segment is
disrupted, the remaining segment plus activated redundant components are capable of
maintaining the groundwater at the stated levels.

Provide, operate and maintain all ditches, berms, site grading, sumps and pumping
facilities to divert, collect and remove all surface water from work areas. All collected
water shall be discharged into the outfall pipe.

Provide pipe and pumps of sufficient size and quantity to be able to flood the excavation
within 12 hours in an emergency situation. Restoration of the working area shall be carried
out by the Contractor at no additional cost to the Owner.

Carry the dewatering system discharge through pipes out of the area of the excavation
into the outfall junction manhole shown on the Drawings. Provide meters to measure the
discharge flow.

Place a portion of the header and discharge system underground to provide vehicle
crossings or access to existing structure as required.

Provide a standby dewatering system that meets the following requirements:
1. Provide 100 percent standby power.

2. Provide a 15 percent minimum increase in the number of wells and related
equipment required to operate the dewatering system installed and ready to
operate.

3. Provide a minimum of three separate power units for the standby power system
and one installed auxiliary unit for each individually powered pump.

4. Provide separate discharge lines from each well or common lines with valves such
that any well or wells that malfunction or are damaged can be isolated form the
others.

5. The systems shall be laid out and designed in such a way that portions of the
system may be isolated for routine maintenance or repair in case of accidental
damage without affecting the normal operation of the system.
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H. Provide sufficient fuel to maintain a five day supply on site for fuel power systems.

I.  Provide observation wells to determine compliance with dewatering requirements as
indicated on the Drawings, Shop Drawings, and the Engineer.

J. Designate certain observation wells as emergency observation wells.

3.03 INSPECTION

A. All tests and inspections require the witnessing and written approval of the Owner and
Engineer.

B. Provide safe access for the owner and Engineer to perform testing and inspection.

C. The Owner and Engineer will provide oral and written notice to the Contractor for all tests
and inspections that do not meet approval.

3.04 INSTALLATION AND TESTING

A. Install the dewatering system from the existing ground surface or from the bottom of an
excavation which is located above the natural groundwater level.

B. Pump each well individually at its maximum or design flow and take a water sample using
the following procedures:

1. Obtain samples from stopcocks located along the discharge lines at points of high
turbulence or between 4 and 8 o'clock on the perimeter of straight sections of pipe.

2. Flush the stopcock for a few seconds before taking a sample.

3. Take a 1 liter sample with the stopcock fully open.

C. Testthe sample following the Sediment Test by Imhoff Cone for two to three minutes and
measure the volume of settled materials to the nearest 0.01 milliliters (0.01 milliliters =
10 ppm).

D. All wells shall be evaluated as follows:

1. Wells producing 10 ppm or less shall be accepted.

2. Wells producing between 10 and 20 ppm may be accepted by the Engineer based
on the evaluation of average ppm for all wells, ppm of adjacent wells, and total
quantity of water which is actually pumped to dewater the excavation.

3. Well producing more than 20 ppm shall be abandoned and backfilled.

E. Observation wells shall consist of a standpipe or riser of minimum 1.0-inch inside diameter
and a minimum three (3) foot long well-point screen or slotted PVC section at the bottom.
Observation wells shall be installed as follows:
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3.05

3.06

1. Employ the jetting method for all observation wells except those within ten feet of
existing structures, piping or utilities.

2. Employ Case Boring Techniques for all observation wells within ten feet of existing
structures, piping, or utilities and backfill the annulus between the well point or riser
and the natural soil with a free flowing granular material similar to Ottawa Sand.

Test observation wells by adding or removing water from the riser to demonstrate their
proper functioning.

DEWATERING PROCEDURE

Following soldier pile installation and dewatering system installation and testing and prior
to excavation, place the dewatering system into operation and lower the water level.

Schedule the dewatering work to coordinate with all the other related work such as
excavation, sheeting and tiebacks, pouring of concrete walls and slabs, and any other
operations by other Contractors that might be affected by this work.

Test the standby dewatering system with the following procedures:

1. Shut off the primary power source and demonstrate that the standby power can be
activated prior to the groundwater level rising to within one (1) foot of the bottom
of base slab elevation and that the standby power source is adequate to draw the
groundwater level back down to the Contractor's design depth or to the minimum
required depths.

2. Shut off one segment of the system and show that redundant components can be
activated prior to the groundwater level rising to within one (1) foot of the bottom
of base slab elevation and that the system is adequate to draw the groundwater
level back down to the Contractor's design depth or to the minimum required
depths.

3. If the dewatering system fails to meet either performance requirement, the
Contractor shall draw the groundwater level to a greater depth, add wells, or modify
the system such that it will be in conformance with these requirements when
retested.

Operate the dewatering system continuously twenty-four (24) hours per day, seven (7)
days per week until all structures have been satisfactorily constructed, including
placement of fill materials, and no longer require dewatering.

MONITORING

Measure the piezometric water levels to the nearest one-tenth foot in all observation wells
and submit the readings daily.

Measure the concentration of suspended material in the discharge water of each well once
every two days. Wells which exceed the acceptable level of solids concentration shall be
replaced.
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C. Test the performance of the standby system and all components by demonstrating that
the system is operational at least every two weeks.

D. Testthe observation wells every two weeks by adding and removing water from the risers
to demonstrate their proper functioning.

E. Observation wells that become inoperable shall be immediately replaced while
construction is halted if the Engineer determines that the observation well is critical.

F. Remove and add riser pipe of each observation well located within the excavation as
construction progresses until the well conflicts with the structure. When the conflict
occurs, abandon the observation well, fill it with grout, and cut the riser off at grade.

G. Inthe event of a dewatering system failure, take the following steps:

1. Conduct in situ density tests conforming to ASTM D1556 or ASTM D2167
immediately above and at the structure founding grades.

2. Remove all soils that show unacceptable density and replace them with compacted
fill as indicated in Section 02200, Earthwork.

3. Test the repaired soils as required by the Owner and Engineer to verify that they
have been returned to their original in situ state or better.

4, Repair or replace damaged structures.

3.07 REWATERING AND REMOVAL OF DEWATERING SYSTEM

A. Obtain written approval from the Owner and Engineer to begin dewatering operations.

B. Provide an adequate weight of fill to prevent buoyancy.

C. Pump water into the excavation such that the water level inside the excavation is always
at a higher level than the rising groundwater on the outside until the groundwater level has
reached its static level.

D. Remove all dewatering wells, buried and surface piping, cables, pump foundations,
structural supports and all other support facilities.

E. Backfill as specified in Section 02200, Earthwork, all trenches and excavations below final
grades or in fill areas.

F. Provide documentation of dewatering and observation well removal including the date of
removal, well number, location, procedures, and materials used.

- END OF SECTION -
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SECTION 02200

EARTHWORK

PART 1 -- GENERAL

1.01

A.

1.02

1.03

THE REQUIREMENT

Furnish all labor, equipment and materials required to complete all work associated with
excavation, including off-site borrow excavation, dewatering, backfill, drainage layers
beneath and around structures, foundation and backfill stone, filter fabric, embankments,
stockpiling topsoil and any excess suitable material in designated areas, in place
compaction of embankments, backfill and subgrades beneath foundations and roadways,
excavation support, disposing from the site all unsuitable materials, providing erosion and
sedimentation control grading, site grading and preparation of pavement and structure
subgrade, and other related and incidental work as required to complete the work shown
on the Drawings and specified herein.

All excavations shall be in conformity with the lines, grades, and cross sections shown on
the Drawings or established by the Engineer.

It is the intent of this Specification that the Contractor conduct the construction activities
in such a manner that erosion of disturbed areas and off-site sedimentation be absolutely
minimized.

All work under this Contract shall be done in conformance with and subject to the
limitations of the latest editions of the South Carolina Department of Transportation
Standard Specifications for Highway Construction and the South Carolina DHEC
Stormwater BMP Handbook.

RELATED WORK SPECIFIED ELSEWHERE

Requirements of related work are included in Division 1 and Division 2 of these
Specifications.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

Without limiting the generality of the other requirements of the Specifications, all work
herein shall conform to the applicable requirements of the following documents. All
referenced Specifications, codes, and standards refer to the most current issue available
at the time of Bid.

1. South Carolina Department of Transportation Standard Specifications for Highway
Construction, latest edition.
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1.04

1.05

30533-008:1/8/2020

American Society for Testing and Materials (ASTM):

ASTM C 127 Test for Specific Gravity and Absorption of Coarse Aggregate.

ASTM C 136 Test for Sieve Analysis of Fine and Coarse Aggregates.

ASTM D 422 Particle Size Analysis of Soils.

ASTM D 423 Test for Liquid Limit of Soils.

ASTM D 424 Test for Plastic Limit and Plasticity Index of Soils.

ASTM C 535 Test for Resistance to Degradation of Large Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.

ASTM D 698 Standard Method of Test for the Moisture - Density Relations of
Soils Using a 5.5 Ib. (2.5 kg) Rammer and a 12-inch (305 mm)
Drop.

ASTM D1556 Test for Density of Sail in Place by the Sand-Cone Method.

ASTM D1557 Test for Moisture-Density Relations of Soils and Soil Aggregate
Mixtures Using 10-Ibs. (4.5 kg) Rammer and 18-inch (457 mm)
Drop.

ASTM D2049 Test Method for Relative Density of Cohesionless Soils.

ASTM D2167 Test for Density of Soil in Place by the Rubber-Balloon Method.

ASTM D2216 Test for Laboratory Determination of Water (Moisture) Content
of Soil, Rock, and Soil Aggregate Mixtures.

ASTM D2487 Test for Classification of Soils for Engineering Purposes.

ASTM D2922 Test for Density of Soil and Soil-Aggregate in Place by Nuclear

Methods (Shallow Depth).

SUBSURFACE CONDITIONS

Information on subsurface conditions is referenced under Division 1, General
Requirements.

Attention is directed to the fact that there may be water pipes, storm drains and other
utilities located in the area of proposed excavation. Perform all repairs to same in the
event that excavation activities disrupt service.

SUBMITTALS

In accordance with the procedures and requirements set forth in Section 01300 -
Submittals, the Contractor shall submit the following:
02200-2 Charleston Water System
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1.06

1. Name and location of all material suppliers.

2. Certificate of compliance with the standards specified above for each source of
each material.

3. List of disposal sites for waste and unsuitable materials and all required permits
for use of those sites.

4, Plans and cross sections of open cut excavations showing side slopes and limits
of the excavation at grade.

5. Samples of synthetic filter fabric and reinforced plastic membrane with
manufacturer's certificates or catalog cuts stating the mechanical and physical
properties. Samples shall be at least one (1) foot wide and four (4) feet long taken
across the roll with the warp direction appropriately marked.

6. Construction drawings and structural calculations for any types of excavation
support required. Drawings and calculations shall be sealed by a currently
registered Professional Engineer in the State of South Carolina.

7. Monitoring plan and pre-construction condition inspection and documentation of
all adjacent structures, utilities, and roadways near proposed installation of
excavation support systems and near areas where dewatering is required to
facilitate construction.

8. Dewatering procedures.

PRODUCT HANDLING

Soil and rock material shall be excavated, transported, placed, and stored in a manner so
as to prevent contamination, segregation and excessive wetting. Materials which have

become contaminated or segregated will not be permitted in the performance of the work
and shall be removed from the site.

PART 2 -- PRODUCTS

2.01 SELECT FILL
A. Soils from the excavations meeting requirements stipulated herein with the exceptions of
topsoil and organic material may be used as select fill for backfilling, constructing
embankments, reconstructing existing embankments, and as structural subgrade support.
B. Select fill used for embankment construction shall be a silty or clayey soil material with a
Maximum Liquid Limit (LL) of 50 and a Plasticity Index (PI) between 7 and 20.
C. Select fill used for backfilling shall either be material as described in Paragraph B above
or a granular soil material with a Maximum Plasticity Index (PI) of 6.
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2.02

2.03

2.04

Regardless of material used as select fill, materials shall be compacted at a moisture
content satisfactory to the Engineer, which shall be approximately that required to produce
the maximum density except that the moisture content shall not be more than 1% below
nor more than 4% above the optimum moisture content for the particular material tested
in accordance with the ASTM D698.

Select fill used as subgrade support shall be a coarse aggregate material meeting the
gradation requirements of #57 or #78 aggregates in accordance with ASTM C-33, or
Aggregate Base Course (ABC) as defined in Section 02207 — Aggregate Materials.

Where excavated material does not meet requirements for select fill, Contractor shall
furnish off-site borrow material meeting the specified requirements herein. Determination
of whether the borrow material will be paid for as an extra cost will be made based on
Article 4 of the General Conditions, as amended by the Supplementary Conditions. When
the excavated material from required excavations is suitable for use as backfill, bedding,
or embankments, but is replaced with off-site borrow material for the Contractor’s
convenience, the costs associated with such work and material shall be borne by the
Contractor.

TOPSOIL

Topsoil shall be considered the surface layer of soil and sod, suitable for use in seeding
and planting. It shall contain no mixture of refuse or any material toxic to plant growth.

FOUNDATION DRAINAGE SYSTEMS

The Contractor shall provide foundation drainage systems as indicated on the Drawings
and specified herein. The materials and placement shall be as indicated under Section
02712 - Foundation Drainage Systems.

GEOTEXTILES
The Contractor shall provide geotextiles as indicated on the Drawings and specified

herein. The materials and placement shall be as indicated under Section 02274 -
Geotextiles.

PART 3 -- EXECUTION

3.01 STRIPPING OF TOPSOIL
A. In all areas to be excavated, filled, paved, or graveled the topsoil shall be stripped to its
full depth and shall be deposited in storage piles on the site, at locations designated by
the Engineer, for subsequent reuse. Topsoil shall be kept separated from other excavated
materials and shall be piled free of roots and other undesirable materials.
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3.02

EXCAVATION

All material excavated, regardless of its nature or composition, shall be classified as
UNCLASSIFIED EXCAVATION. Excavation shall include the removal of all soil, rock,
weathered rock, rocks of all types, boulders, conduits, pipe, and all other obstacles
encountered and shown to be removed within the limits of excavation shown on the
Drawings or specified herein. The cost of excavation shall be included in the Lump Sum
Bid Price and no additional payment will be made for the removal of obstacles
encountered within the excavation limits shown on the Drawings and specified herein.

All suitable material removed in the excavation shall be used as far as practicable in the
formation of embankments, subgrades, and shoulders, and at such other places as may
be indicated on the Drawings or indicated by the Engineer. No excavation shall be wasted
except as may be permitted by the Engineer. Refer to the drawings for specific location
and placement of suitable excavated materials in the formation of embankments, backfill,
and structural and roadway foundations. THE ENGINEER AND/OR MATERIALS
TESTING CONSULTANT WILL DESIGNATE MATERIALS THAT ARE UNSUITABLE.
The Contractor shall furnish off-site disposal areas for the unsuitable material. Where
suitable materials containing excessive moisture are encountered above grade in cuts,
the Contractor shall construct above grade ditch drains prior to the excavation of the cut
material when in the opinion of the Engineer and/or materials testing consultant such
measures are necessary to provide proper construction.

All excavations shall be made in the dry and in such a manner and to such widths as will
give ample room for properly constructing and inspecting the structures and/or piping they
are to contain and for such excavation support, pumping and drainage as may be required.
Excavation shall be made in accordance with the grades and details shown on the
Drawings and as specified herein.

Excavation slopes shall be flat enough to avoid slides that will cause disturbance of the
subgrade or damage of adjacent areas. Excavation requirements and slopes shall be as
indicated in the Drawings. The Contractor shall intercept and collect surface runoff both
at the top and bottom of cut slopes. The intersection of slopes with natural ground
surfaces, including the beginning and ending of cut slopes, shall be uniformly rounded as
shown on the Drawings or as may be indicated by the Engineer. Concurrent with the
excavation of cuts the Contractor shall construct intercepting berm ditches or earth berms
along and on top of the cut slopes at locations shown on the Drawings or designated by
the Engineer. All slopes shall be finished to reasonably uniform surfaces acceptable for
seeding and mulching operations. No rock or boulders shall be left in place which protrude
more than 1 foot within the typical section cut slope lines, and all rock cuts shall be cleaned
of loose and overhanging material. All protruding roots and other objectionable vegetation
shall be removed from slopes. The Contractor shall be required to submit plans of open-cut
excavation for review by the Engineer before approval is given to proceed.

It is the intent of these Specifications that all structures shall bear on an aggregate base,
crushed stone or screened gravel bedding placed to the thickness shown on the Drawings,
specified in these Specifications, or not less than 6-inches. Bedding for process piping
shall be as specified in Section 15000 - Basic Mechanical Requirements, or as shown on
the Drawings.
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3.03

The bottom of all excavations for structures and pipes shall be examined by the Engineer
and/or materials testing consultant for bearing value and the presence of unsuitable
material. If, in the opinion of the Engineer and/or materials testing consultant, additional
excavation is required due to the low bearing value of the subgrade material, or if the
in-place soils are soft, yielding, pumping and wet, the Contractor shall remove such
material to the required width and depth and replace it with thoroughly compacted select
fill, and/or crushed stone or screened gravel as indicated by the Engineer. Payment for
such additional work ordered by the Engineer shall be made as an extra by a Change
Order in accordance with the General Conditions and Division 1. No payment will be made
for subgrade disturbance caused by inadequate dewatering or improper construction
methods.

All cuts shall be brought to the grade and cross section shown on the Drawings, or
established by the Engineer, prior to final inspection and acceptance by the Engineer.

Slides and overbreaks which occur due to negligence, carelessness or improper
construction techniques on the part of the Contractor shall be removed and disposed of
by the Contractor as indicated by the Engineer at no additional cost to the Owner. |If
grading operations are suspended for any reason whatsoever, partially completed cut and
fill slopes shall be brought to the required slope and the work of seeding and mulching or
other required erosion and sedimentation control operations shall be performed.

Where the excavation exposes sludge, sludge contaminated soil or other odorous
materials, the Contractor shall cover such material at the end of each workday with a
minimum of 6-inches and a maximum of 24-inches of clean fill. The work shall be an odor
abatement measure and the material shall be placed to the depth deemed satisfactory by
the Engineer for this purpose.

EXCAVATION SUPPORT

The Contractor shall furnish, place, and maintain such excavation support which may be
required to support sides of excavation or to protect pipes and structures from possible
damage and to provide safe working conditions. If the Engineer is of the opinion that at
any point sufficient or proper supports have not been provided, he may order additional
supports put in at the expense of the Contractor. The Contractor shall be responsible for
the adequacy of all supports used and for all damage resulting from failure of support
system or from placing, maintaining and removing it.

Selection of and design of any proposed excavation support systems is exclusively the
responsibility of the Contractor. Contractor shall submit drawings and calculations on
proposed systems sealed by a Professional Engineer currently registered in the State of
South Carolina.

The Contractor shall exercise caution in the installation and removal of supports to insure
that excessive or unusual loadings are not transmitted to any new or existing structure.
The Contractor shall promptly repair at his expense any and all damage that can be
reasonably attributed to installation or removal of excavation support system.
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3.04

3.05

Contractor shall monitor movement in the excavation support systems as well as
movement at adjacent structures, utilities and roadways near excavation supports.
Contractor shall submit a monitoring plan developed by the excavation support design
engineer. All pre-construction condition assessment and documentation of adjacent
structures on-site and off-site shall be performed by the Contractor. If any sign of distress
such as cracking or movement occurs in any adjacent structure, utility or roadway during
installation of supports, subsequent excavation, service period of supports, subsequent
backfill and construction, or removal of supports, Engineer shall be notified immediately.
Contractor shall be exclusively responsible for repair of any damage to any roadway,
structure, utility, pipes, etc. both on-site and off-site, as a result of his operations.

All excavation supports shall be removed upon completion of the work except as indicated
herein. The Engineer may permit supports to be left in place at the request and expense
of the Contractor. The Engineer may order certain supports left permanently in place in
addition to that required by the Contract. The cost of the materials so ordered left in place,
less a reasonable amount for the eliminated expense of the removal work omitted, will be
paid as an extra by a Change Order in accordance with the General Conditions and
Division 1. Any excavation supports left in place shall be cut off at least two (2) feet below
the finished ground surface or as directed by the Engineer.

PROTECTION OF SUBGRADE

To minimize the disturbance of bearing materials and provide a firm foundation, the
Contractor shall comply with the following requirements:

1. Use of heavy rubber-tired construction equipment shall not be permitted on the
final subgrade unless it can be demonstrated that drawdown of groundwater
throughout the entire area of the structure is at least 3 feet below the bottom of the
excavation (subgrade). Even then, the use of such equipment shall be prohibited
should subgrade disturbance result from concentrated wheel loads.

2. Subgrade soils disturbed through the operations of the Contractor shall be
excavated and replaced with compacted select fill or crushed stone at the
Contractor's expense as indicated by the Engineer.

3. The Contractor shall provide positive protection against penetration of frost into
materials below the bearing level during work in winter months. This protection
can consist of a temporary blanket of straw or salt hay covered with a plastic
membrane or other acceptable means.

PROOFROLLING

The subgrade of all structures and all areas that will support pavements or select fill shall
be proofrolled. After stripping of topsoil, excavation to subgrade and prior to placement of
fills, the exposed subgrade shall be carefully inspected by probing and testing as needed.
Any topsoil or other organic material still in place, frozen, wet, soft, or loose soil, and other
undesirable materials shall be removed. The exposed subgrade shall be proofrolled with
a heavily loaded tandem-wheeled dump truck to check for pockets of soft material hidden
beneath a thin crust of better soil. Any unsuitable materials thus exposed shall be removed
and replaced with an approved compacted material.
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3.06

3.07

DEWATERING

The Contractor shall perform all dewatering as required for the completion of the work, as
specified in Section 02140 - Dewatering.

EMBANKMENTS

The Contractor shall perform the construction of embankments in such a manner that cut
and fill slopes will be completed to final slopes and grade in a continuous operation. The
operation of removing excavation material from any cut and the placement of embankment
in any fill shall be a continuous operation to completion unless otherwise permitted by the
Engineer.

Surfaces upon which embankments are to be constructed shall be stripped of topsoil,
organic material, rubbish and other extraneous materials. After stripping and prior to
placing embankment material, the Contractor shall compact the top 12-inches of in place
soil as specified under Paragraph 3.09, COMPACTION.

Any soft or unsuitable materials revealed before or during the in place compaction shall
be removed as indicated by the Engineer and/or materials testing consultant and replaced
with select fill.

Ground surfaces on which embankment is to be placed, shall be scarified or stepped in a
manner which will permit bonding of the embankment with the existing surface. The
embankment soils shall be as specified under Part 2 - Products, and shall be deposited
and spread in successive, uniform, approximately horizontal layers not exceeding
8-inches in compacted depth for the full width of the cross section, and shall be kept
approximately level by the use of effective spreading equipment. Hauling shall be
distributed over the full width of the embankment, and in no case will deep ruts be allowed
to form during the construction of the embankment. The embankment shall be properly
drained at all times. Each layer of the embankment shall be thoroughly compacted to the
density specified under Paragraph 3.09, COMPACTION.

The embankment or fill material in the layers shall be of the proper moisture content before
rolling to obtain the prescribed compaction. Wetting or drying of the material and
manipulation when necessary to secure a uniform moisture content throughout the layer
shall be required. Should the material be too wet to permit proper compaction or rolling,
all work on all portions of the embankment thus affected shall be delayed until the material
has dried to the required moisture content. Samples of all embankment materials for
testing, both before and after placement and compaction, will be taken at frequent
intervals. From these tests, corrections, adjustments, and modifications of methods,
materials, and moisture content will be made to construct the embankment.

Where embankments are to be placed and compacted on hillsides, or when new
embankment is to be compacted against embankments, or when embankment is built in
part widths, the slopes that are steeper than 4:1 shall be loosened or plowed to a minimum
depth of 6 inches or, if in the opinion of the Engineer, the nature of the ground is such that
greater precautions should be taken to bind the fill to the original ground then benches
shall be cut in the existing ground as indicated by Engineer.
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3.08

3.09

When rock and other embankment material are excavated at approximately the same
time, the rock shall be incorporated into the outer portions of the embankments and the
other material which meets the requirements for select fill shall be incorporated into the
formation of the embankments. Stones or fragmentary rock larger than 4-inches in their
greatest dimension will not be allowed within the top 6-inches of the final grade. Stones,
fragmentary rock, or boulders larger than 12-inches in their greatest dimension will not be
allowed in any portions of embankments and shall be disposed of by the Contractor as
indicated by the Engineer. When rock fragments or stone are used in embankments, the
material shall be brought up in layers as specified or directed and every effort shall be
exerted to fill the voids with finer material to form a dense, compact mass which meets the
densities specified for embankment compaction.

BACKFILLING

All structures and pipes shall be backfilled with the type of materials shown on the
Drawings and specified herein. Select fill shall be deposited in successive, uniform,
approximately horizontal layers not exceeding 8-inches in compacted depth for the full
width. Stones or fragmentary rock larger than 4-inches in their greatest dimension will not
be allowed within the top 6-inches of the ground nor within 6 inches of pipes. No stone or
fragmentary rock larger than 12-inches in their greatest dimension will be allowed for any
portion of backfill. Compaction shall be in accordance with the requirements of Paragraph
3.09, COMPACTION.

Where excavation support is used, the Contractor shall take all reasonable measures to
prevent loss of support beneath and adjacent to pipes and existing structures when
supports are removed. If significant volumes of soil cannot be prevented from clinging to
the extracted supports, the voids shall be continuously backfilled as rapidly as possible.
The Contractor shall thereafter limit the depth below subgrade that supports will be
installed in similar soil conditions or employ other appropriate means to prevent loss of
support.

COMPACTION

The Contractor shall compact embankments, backfill, crushed stone, aggregate base, and
in place subgrade in accordance with the requirements of this Section. The densities
specified herein refer to percentages of maximum density as determined by the noted test
methods. Compaction of materials on the project shall be in accordance with the following
schedule:
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Density % Density %  Max. Lift Thickness
Std. Proctor  Mod. Proctor as Compacted

(D698) (D1557) Inches
Embankments Beneath Structures* 98 95 8
Other Embankments 95 92 8
Backfill Around Structures 95 92 8
Backfill in Pipe Trenches 95 92 8
Crushed Stone Beneath Structures *x *x 12
Select Sand -- 98 8
Aggregate Base Course (ABC) -- 98 8
Beneath Pavements and Structures
Crushed Stone Backfill *x *x 12
Crushed Stone Pipe Bedding *x *x 12
In place Subgrade Beneath Structures 98 95 Top 12-inches
* Embankments beneath structures shall be considered to include a zone 10 feet
out from the foundation of the structure extending down to the natural ground on
a 45° slope.
*x The aggregate shall be compacted to a degree acceptable to the Engineer by use

of a vibratory compactor and/or crawler tractor.

B. Field density tests will be made by the materials testing consultant to determine if the
specified densities have been achieved, and these tests shall be the basis for accepting
or rejecting the compaction. In-place density tests will be performed in accordance with
ASTM D 1556, ASTM D 2167, or ASTM D 2922. The Engineer in conjunction with the
materials testing consultant will be the judge as to which test method will be the most
appropriate. Failure to achieve the specified densities shall require the Contractor to
re-compact the material or remove it as required. The Contractor shall, if necessary,
increase his compactive effort by increasing the number of passes, using heavier or more
suitable compaction equipment, or by reducing the thickness of the layers. The Contractor
shall adjust the moisture contents of the soils to bring them within the optimum range by
drying them or adding water as required.

C. Testing will be performed as frequently as deemed necessary by the Engineer and/or
materials testing consultant. As a minimum, one in-place density test shall be performed
for each 1000 cubic yards of embankment placed and 500 cubic yards of backfill placed
or one test performed each day for either.
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3.10 REMOVAL OF EXCESS AND UNSUITABLE MATERIALS

A. The Contractor shall remove and dispose of off-site all unsuitable materials. Within thirty
(30) consecutive days after Notice to Proceed, the Contractor shall submit to the Engineer
for review all required permits and a list of disposal sites for the unsuitable materials. If
the disposal site is located on private property, the submittal shall also include written
permission from the owner of record.

B. Allunsuitable materials shall be disposed of in locations and under conditions that comply
with federal, state and local laws and regulations.

C. The Contractor shall obtain an off-site disposal area prior to beginning demolition or
excavation operations.

D. All excess and unsuitable materials shall be hauled in trucks of sufficient capacity and
tight construction to prevent spillage. Trucks shall be covered to prevent the propagation
of dust.

E. When all excess and unsuitable material disposal operations are completed, the

Contractor shall leave the disposal sites in a condition acceptable to the Owner and
Owner(s) of the disposal site(s).

3.11 BORROW EXCAVATION
A. Description
The work covered by this section consists of the excavation of approved material from
borrow sources and the hauling and utilization of such material as required on the
Drawings or directed by the Engineer. It shall also include the removing, stockpiling, and
replacement of topsoil on the borrow source; the satisfactory disposition of material from
the borrow source which is not suitable for use; and the satisfactory restoration of the
borrow source and haul roads to an acceptable condition upon completion of the work.

Borrow excavation shall not be used before all available suitable unclassified excavation
has been used for backfill and incorporated into the embankments.

B. Coordination with Seeding Operations

The Contractor shall coordinate the work covered by this section with the construction of
embankments so that the requirements of Section 02200 are met.

C. Materials
All material shall meet the requirements of Division 2 shown below:

Borrow Material .........ccccovevviviiiinannnn. Section 02200, Subsection 2.01 - Select Fill
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D. Construction Methods
1. General

The surface of the borrow area shall be thoroughly cleared and grubbed and
cleaned of all unsuitable material including all organics, topsoil, etc., before
beginning the excavation. Disposal of material resulting from clearing and
grubbing shall be in accordance with Section 02100.

Each borrow operation shall not be allowed to accumulate exposed, erodible slope
area in excess of 1 acre at any one given time without the Contractor's beginning
permanent seeding and mulching of the borrow source or other erosion control
measures as may be approved by the Engineer.

The topsoil shall be removed and stockpiled at locations that will not interfere with
the borrow operations and that meet the approval of the Engineer. Temporary
erosion control measures shall be installed as may be necessary to prevent the
erosion of the stockpile material. Once all borrow has been removed from the
source or portion thereof, the stockpiled topsoil shall be spread uniformly over the
source.

Where it is necessary to haul borrow material over existing roads, the Contractor
shall use all necessary precautions to prevent damage to the existing roads. The
Contractor shall also conduct his hauling operations in such a manner as to not
interfere with the normal flow of traffic and shall keep the traffic lanes free from
spillage at all times.

2. Owner Furnished Sources

Where borrow sources are furnished by the Owner the location of such sources
will be as designated on the Drawings or as directed by the Engineer.

The Owner will furnish the necessary haul road right-of-way at locations
designated by the Engineer. All haul roads required shall be built, maintained, and
when directed by the Engineer, obliterated, at no cost to the Owner. Where the
haul road is to be reclaimed for cultivation the Contractor shall plow or scarify the
area to a minimum depth of 8 inches.

The borrow sources shall be left in a neat and presentable condition after use. All
slopes shall be smoothed, rounded, and constructed not steeper than 3:1. Where
the source is to be reclaimed for cultivation the source shall be plowed or scarified
to a minimum depth of 8 inches, disc harrowed, and terraces constructed. The
source shall be graded to drain such that no water will collect or stand and a
functioning drainage system shall be provided.

All sources shall be seeded and mulched in accordance with Section 02910.
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Contractor Furnished Sources

Prior to the approval of any off-site borrow source(s) developed for use on this
project, the Contractor shall obtain certification from the State Historic
Preservation Officer of the State Department of Cultural Resources certifying that
the removal of the borrow material from the borrow source(s) will have no effect
on any known district, site building, structure, or object that is included or eligible
for inclusion in the National Register of Historic Places. A copy of this certification
shall be furnished to the Engineer prior to performing any work on the proposed
borrow source.

The approval of borrow sources furnished by the Contractor shall be subject to the
following conditions:

a. The Contractor shall be responsible for acquiring the right to take the
material and any rights of access that may be necessary; for locating and
developing the source; and any clearing and grubbing and drainage
ditches necessary.

Such right shall be in writing and shall include an agreement with the
Owner that the borrow source may be dressed, shaped, seeded, mulched,
and drained as required by these Specifications after all borrow has been
removed.

b. Except where borrow is to be obtained from a commercial source, the
Contractor and the property owner shall jointly submit a borrow source
development, use, and reclamation plan to the Engineer for his approval
prior to engaging in any land disturbing activity on the proposed source
other than material sampling that may be necessary. The Contractor's plan
shall address the following:

D Drainage

The source shall be graded to drain such that no water will collect
or stand and a functioning drainage system shall be provided. If
drainage is not practical, and the source is to serve as a pond, the
minimum average depth below the water table shall be 4 feet or the
source graded so as to create wetlands as appropriate.

(2) Slopes

The source shall be dressed and shaped in a continuous manner
to contours which are comparable to and blend in with the adjacent
topography, but in no case will slopes steeper than 3:1 be
permitted.
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3) Erosion Control

The plan shall address the temporary and permanent measures
that the Contractor intends to employ during use of the source and
as a part of the reclamation. The Contractor's plan shall provide for
the use of staged permanent seeding and mulching on a continual
basis while the source is in use and the immediate total reclamation
of the source when no longer needed.

4. Maintenance

During construction and until final acceptance the Contractor shall use any
methods approved by the Engineer which are necessary to maintain the
work covered by this section so that the work will not contribute to
excessive soil erosion.

- END OF SECTION -
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SECTION 02207

AGGREGATE MATERIALS

PART 1 -- GENERAL

1.01 THE REQUIREMENT
A. The Contractor shall furnish all labor, equipment and materials required to complete all
work associated with the installation of aggregate material beneath foundations, as backfill
and as roadway subgrades and other related and incidental work as required to complete
the work shown on the Drawings and specified herein.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 01090 - Reference Standards
B. Section 02200 - Earthwork
C. Section 02276 - Erosion and Sedimentation Control
D. Section 02510 - Paving and Surfacing
E. Section 02910 - Final Grading and Landscaping
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the Specifications, all work
herein shall conform to the applicable requirements of the following documents. All
referenced specifications, codes, and standards refer to the most current issue available
at the time of Bid.
1. South Carolina Department of Transportation (SCDOT) Standard Specifications
for Highway Construction.
2. ASTM C 127  Test for Specific Gravity and Absorption of Coarse Aggregate.
3. ASTM C 136  Test for Sieve Analysis of Fine and Coarse Aggregates.
4, ASTM C535 Test for Resistance to Degradation of Large Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.
1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.
1. Materials gradation and certification.
2. ASTM C127, ASTM C136, and ASTM C535 test results
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PART 2 -- PRODUCTS

2.01

2.02

CRUSHED STONE, SCREENED GRAVEL and AGGREGATE BASE COURSE (ABC)

Crushed stone or screened gravel shall meet the requirements of as defined by SCDOT
Standard Specifications, Section 302.

ABC shall meet the requirements of ABC as defined by SCDOT Standard Specifications,
Section 305.

SELECT SAND

Select sand shall meet the requirements of Section 303 of the SCDOT Standard
Specifications.

PART 3 -- EXECUTION

3.01 CRUSHED STONE, SCREENED GRAVEL AND AGGREGATE BASE COURSE (ABC)
A. Contractor shall install crushed stone, screened gravel and ABC in accordance with the

SCDOT Standard Specifications and as shown on the Drawings and indicated in the

Contract Documents.

1. Unless otherwise stated herein or shown on the Drawings, all mat foundations
(bottom slabs) for the proposed structures shall have a blanket of crushed stone
or ABC 12-inches thick minimum placed directly beneath the proposed mat. The
blanket shall extend a minimum of 12 inches beyond the extremities of the mat.

2. For subgrade preparation at structures and structural fill, the foundation material
shall be ABC where specifically specified on Drawings, otherwise, crushed stone
or screened gravel shall be used.

3. For ground under drains, pipe bedding, and drainage layers beneath structures the
coarse aggregate shall meet the requirements of aggregate crushed stone, as
defined by SCDOT Standard Specifications.

3.02 SELECT SAND
A. Contractor shall install select sand in accordance with the SCDOT Standard Specifications
and as shown on the Drawings and indicated in the Contract Documents.
- END OF SECTION -
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SECTION 02220

CASING INSTALLATION

PART 1: GENERAL

1.01 SCOPE OF WORK

A. The work under this section consists of providing all labor, materials, tools,
equipment, and services required to perform all casing installation and related
work as indicated on the Drawings and as specified within this section and
related sections of the Specifications. Contractor shall furnish and install casing
pipes under surface structures, where indicated, and as needed for a complete
and proper installation.

B. The use of Permalok steel casing pipe is also an approved material and can be
used as an option.

1.02 GENERAL REQUIREMENTS

A. The installation of casing pipe shall conform to these Specifications and any
Federal, State or local Highway requirements or applicable Railroad
requirements whichever may be more restrictive.

B. Contractor shall perform any general excavation and boring required prior to
placing casing pipe. Material resulting from boring shall be disposed of off-site
by the Contractor in a suitable manner. Contractor shall provide all necessary
access including access ladders, ramps, etc. to bore and receiving pits in
compliance with all applicable safety requirements prior to the commencement of
the boring and jacking operations.

C. Boring/Tunneling operations will be on a continuous basis, 24 hours per day, 5
days a week (Monday thru Friday). Only pre-approved sub-contractors shall
perform the jack & bore work.

D. Conform with all SC Department of Transportation and all other roadway
requirements per permit for work within restricted access highway rights-of-way
and any additional requirements of the contiguous property and utility owners.

E. The materials covered by these Specifications are intended to be standard
materials of proven reliability and as manufactured by reputable manufacturers
having experience in the production of such materials. The materials furnished
shall be designed, constructed, and installed in accordance with the best
practices and methods.

F. The work shall also include: furnishing, installing, monitoring by survey, reducing,
plotting, reporting that same survey data to the engineer and maintaining and
protecting all the instrumentation on buildings, utilities, rails and in the ground
adjacent to the site or on the site and as necessary to monitor construction
performance and impacts on adjacent property.
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G. Boring activities shall not cause any damage to nearby structures, utilities and
pavement. All existing utilities shall be potholed and field-verified prior to jack &
bore at no additional cost to the Owner.

H. The Contractor shall set the boring rig so that after the casing is complete, and
the carrier pipe is installed, the invert of the pipe shall conform to grade and
alignment as shown on the Contract Drawings.

I.  The Contractor shall be familiar with the conditions under which the work will be
performed and with all necessary details as to the orderly execution of the work.
Review and interpret available geotechnical reports and investigate work site soil
conditions before bidding.

J. For all excavations defined herein Contractor shall install casing/jacking pipe
using techniques and methods selected by the Contractor that are appropriate for
prevailing ground conditions. Contractor selected boring & jacking installation
techniques and methods of construction shall include all equipment, all
associated support systems and their operation, ground modification where
needed, lubrication to reduce jacking forces as needed, cutting face tooling and
sizing, face access capabilities, and the use of engineered fluids, slurries, and
soil conditioners as required to maintain face stability, reduce wear, advance
heading within line and grade tolerances, transport spoils, and accomplish
productivity assumed in Contractor’s bid proposal.

K. If any movement or settlement occurs which causes or might cause damage to
an existing structure or railroad track over, along or adjacent to the work,
immediately stop any or all work except that which assists in making the work
secure and in preventing further movement, settlement or damage. Resume
boring only after all necessary precautions have been taken to prevent further
movement, settlement or damage, and repair the damage at the Contractor's
own cost and to the satisfaction of the Engineer.

L. Follow OSHA regulations regarding confined space for casing installation.

M. Direct jacking of carrier pipe is prohibited.

1.03 SUBMITTALS

Contractor shall submit Shop Drawings, manufacturer’s literature and product data,
installation instructions, certifications, and other required submittals for all products
furnished under this section in accordance with Section 01300, including the
following:

A. Casing pipe Shop Drawings and material data from casing pipe manufacturer.

B. Bore pit excavation details including footprint drawing of bore pit, design and
calculations for any sheeting or shoring utilized signed and sealed by a
professional engineer registered in the State of South Carolina.

C. Construction sequence plan including drilling, casing, and grouting placement
procedures.
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D. Casing spacer manufacturer’s data and Shop Drawings.
E. Casing end seal manufacturer’s data and Shop Drawings.

F. Casing field weld procedure details to be used, which shall be in accordance with
AWWA C206 Sec. 4.6.

G. Results of welder qualification testing conducted by an independent testing
agency in accordance with American Welding Society D1.1 requirements.
Results of previous qualification tests performed within six months from the date
of pipe installation will be acceptable. Results from qualification tests performed
prior to six months from the date of pipe installation will not be acceptable.

1.04 RELATED WORK
A. Section 02140 Dewatering
B. Section 02200 Earthwork

C. Section 15008 PVC Pipe

1.05 REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA,
ASTM, ASME, ANSI etc.) shall mean the most current available revision. The
following referenced documents are a part of this section. Comply with all applicable
provisions and recommendations of the following documents, except as otherwise
specified herein. Where a referenced document contains references to other
standards, those other standards are included as references under this section as if
referenced directly. In the event of a conflict between the requirements of this section
and those of the referenced documents, the requirements of this section shall
prevail.

A. ASTM A53 — Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless

ASTM A139 — Electro-Fusion (Arc)-Welded Steel Pipe (NPS 4 and Over)
AWWA C200 — Steel Water Pipe, 6 In. and Larger

AWWA C206 — Field Welding of Steel Water Pipe

m o 0 o

AWWA C600 — AWWA Standard for Installation of Ductile-lron Water Mains and
Their Appurtenances

F. "Standard Specifications for Pipelines Conveying Flammable and Non-
Flammable Substances" from the American Railway Engineering Association,
and the "Standard Specifications for Highway Bridges" from AASHTO (Latest
Revision).
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G. “Standard Specifications for Highway Construction” from the S.C. Department of
Transportation (Latest Revision).

H. "Utility Accommodations Policy" from the S.C. Department of Transportation
(Latest Revision).

1.06 QUALITY ASSURANCE

A. Use adequate members of skilled workmen who are thoroughly trained and
experienced in the necessary crafts and who are completely familiar with the
specified requirements and the methods needed for proper performance of the
work of this Section.

B. use equipment adequate in size, capacity, and numbers to accomplish the work
in a timely manner.

PART 2: PRODUCTS

2.01 CASING PIPE

A. The casing pipe shall be smooth wall, longitudinally-rolled or spiral welded steel
pipe. Casing pipe shall be leak-proof construction and be capable of withstanding
highway loadings. Casing pipe shall be steel pipe in sizes 24-inches diameter
nominal and larger manufactured from steel having a minimum yield stress
strength of 35,000 psi and shall have a minimum thickness as indicated on the
Contract Drawings.

B. Steel casing sections may be installed utilizing the following methods:

1. Option 1: Welding in accordance with the requirements listed in Section
3.03 of this specification.

2. Option 2: Permalok Steel Casing Pipe: The Permalok Steel Casing Pipe
shall be manufactured from steel conforming to ASTM A 139 for Grade B,
with minimum yield strength of 35,000 psi before cold forming. Permalok
Steel Casing Pipe with T-5 joint profile shall be provided.

C. The steel casing pipe diameter and wall thickness shall be as indicated in the
table below or as indicated on the Drawings. All casing thicknesses are for
uncoated casings. The inside diameter of the casing pipe shall be at least four (4)
inches greater than the outside diameter of the carrier pipe joints or couplings for
carrier pipe less than six (6) inches in diameter and at least six (6) inches greater
than the outside diameter of the carrier pipe joints or couplings for carrier pipe six
(6) inches and greater in diameter. Contractor shall ensure that casing pipe size
is large enough to comply with these requirements and to afford easy removal of
the carrier pipe without disturbing the casing pipe or roadbed. Consideration shall
be given to the specific pipe product, joint types, joint restraints, and casing
spacers to be used. If larger casing pipe size than indicated in the following table
is necessary, Contractor shall provide the larger casing pipe at no additional cost
to the Owner.
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2.02

2.03

2.04

Casing Carrier Pipe Casing Wall Thickness

Outside Nominal (inches)
Diameter Sizes Allowed Highway Crossings
(inches) (inches) 9 y 9
24 <=12 0.375
30 <=16 0.500

Any buckling of the casing due to jacking forces shall be repaired at no additional
cost to the Owner.

The casing pipe shall conform to AWWA C200 and ASTM A139, Grade B
(without hydro-test) or ASTM A53, Grade B (without hydro-test).

GROUT

Grout shall be composed of Portland Cement and sand, consisting of one part
Portland Cement to three parts sand. Sand shall conform to the requirements of
ASTM C144. Water amount shall be the minimum amount necessary to achieve
desired consistency without compromising strength requirements. The minimum
compressive strength at 28 days shall be 4000 psi.

. For annular spaces wider than 1-1/2 inch and/or where free passage of grout will

not be obstructed by coarse aggregate, 1-1/2 parts of coarse aggregate having a
top size of 3/8 inch should be added.

Contractor or boring Subcontractor may use admixture approved by the Engineer
to allow workability of grout at his option and at no additional cost to the Owner.

CASING SPACERS

Casing spacers shall be flanged, bolt-on style with a two-section stainless steel
shell lined with a PVC liner, minimum 0.09” thick, also having a hardness of 85-
90 durometer. Runners shall be attached to stainless steel risers which shall be
properly welded to the shell. The height of the runners and risers shall be
manufactured such that the pipe does not float in the casing. Casing spacers
shall be as manufactured by Cascade Waterworks Manufacturing Company,
PowerSeal Pipeline Products Corporation Model 4810, or approved equal.

CASING END SEALS

Grout each end of the casing with concrete brick and Type Il concrete in such a
manner to prevent the infiltration of foreign materials into the casing pipe, but
allowing leakage to pass in the event of a carrier pipe break.

PART 3: EXECUTION
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3.01 EXCAVATION

A. Excavation, backfilling and compaction for jacking and receiving pits and for open
cut installation shall conform to the requirements set forth in Section 02200.

3.02 ALIGNMENT AND GRADE

A. Locate pipelines to cross roadways at approximately right angles where
practicable or as specified in the Contract Drawings. Do not place pipelines in
culverts or under bridges where there is a likelihood of their restricting the area
required for the purposes for which the bridges or culverts were built, or of
endangering the foundations. Install the casing pipe on an even grade for its
entire length and sloped to one end or as noted in a profile plan if provided.
Satisfy a maximum tolerance of 1.5% (18” in one hundred feet) with the desired
location of the casing or as otherwise required by regulation or specified on the
Drawings, whichever is more restrictive. As the casing is installed, Contractor
shall check the horizontal and vertical alignment frequently.

3.03 WELDING

A. Connect steel casing sections by full-circumference metal arc-welding. All joints
shall be butt welded with a full depth, single "V" groove weld. Welding shall
conform to AWWA Standard C206.

B. Welding shall be performed by certified welders. The Contractor shall be
responsible for the qualification of welders with qualification testing conducted by
an independent testing agency in accordance with American Welding Society
D1.1 requirements. All costs associated with qualification testing shall be
included in the unit prices bid.

3.04 DEPTH OF INSTALLATION
A. Unless the depth of casing pipe is specifically specified on the Drawings, the

casing pipe depth shall be in accordance with highway requirements.

3.05 INSTALLATION OF STEEL PIPE CASING
A. General:

3. Installation of steel pipe casing shall be by the dry bore method at locations
as shown on the Contract Drawings and approved by the applicable permits.

4. Installation of steel pipe casing shall be in accordance with applicable
regulations, the Contract Drawings, these specifications, and any permits
required with respect to the particular boring.

B. Bore Pit and Receiving Pit
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1. The boring pit shall be solid sheeted, braced, and shored as necessary to
provide a safe operation.

2. The Contractor shall take all precautions, and comply with all local, state and
federal requirements as may be necessary to protect private property, public
property and/or existing utilities.

3. Maintain in dry condition by use of pumps, drains or other approved method.

4. The receiving pit shall be constructed in accordance with the Contract
Drawings and applicable permit.

C. Boring:

This method consists of pushing the pipe into the fill with a boring auger rotating
within the pipe to remove the soil. When augers or similar devices are used for
pipe placement, the front of the pipe shall be provided with mechanical
arrangements or devices that will positively prevent the auger and cutting head
from leading the pipe so that there will be no unsupported excavation ahead of
the pipe. The auger and cutting head arrangement shall be removable from
within the pipe in the event an obstruction is encountered. The over-cut by the
cutting head shall not exceed the outside diameter of the pipe by more than one-
half inch. The face of the cutting head shall be arranged to provide reasonable
obstruction to the free flow of soft or poor material.

If an obstruction is encountered during installation that stops the forward action of
the pipe, and if it becomes evident that it is impossible to advance the pipe,
operations will cease and the pipe shall be abandoned in place and filled
completely with grout.

If voids are encountered or occur outside the casing pipe, grout holes shall be
installed in the top section of the casing pipe at 4 foot (maximum) centers and the
voids filled with grout with sufficient water added to produce a flowable mixture
and at sufficient pressure to prevent settlement. The Contractor shall be
prepared to bore through weathered or partially weathered rock, if encountered,
with a specialized bit or hand-mine. Costs associated with this provision shall be
deemed as included in the Unit Price Bid for each location and no additional
payment will be made. Grout holes shall only be used in casings where it is
feasible. Grout around outside of casing pipe when bore hole diameter is great
than outside diameter of casing pipe by more than 1 inch.

In the event an obstruction is encountered during the boring and jacking
operation, and the casing pipe is at least 30-inches in diameter, the auger shall
be withdrawn and the obstruction removed. If a boulder is encountered and is
removed, the void shall be filled with grout, as previously specified. No blasting
shall be permitted.

The recommended methods and details shown on the Drawings and specified
herein, are intended to indicate the minimum acceptable standard of quality
required for the casing installation. Other methods of installation, based on
acceptable industry standards and techniques, may be acceptable for the
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installation. Under no conditions shall jetting or wet boring of the casing be
allowed.

Prior to the beginning of any casing excavation, a surface settlement monitoring
grid system shall be installed on the highway/roadway. This grid shall consist of
PK nails installed along the tunnel centerline at ten-foot intervals. Additional lines
of PK nails shall be installed ten feet each side of the centerline. These points
shall be initially read and the elevations recorded prior to the start of the casing
construction. If no visible settlement is occurring during casing excavations,
these points shall be read only at such times as the Contractor's surveyor is
present to transfer the line and grade into the casing. These points shall be
checked and elevations recorded on a daily basis, until the casing installation is
completed. Elevations of casing and pavement shall be referenced to the nearest
benchmark elevation and recorded on the record drawings.

3.06 CARRIER PIPE INSTALLATION

The carrier pipe and casing shall be separated by casing spacers. The spacing
of casing spacers shall be in accordance with the manufacturer’s
recommendation to support the weight of the pipe and contents. As a minimum,
a casing spacer shall be placed within a maximum of 3 feet on each side of a
joint and evenly spaced along the carrier pipe with 3 casing spacers per each
length of carrier pipe—or more frequently if recommended by the casing spacer
manufacturer. Maximum distance between casing spacer and internal wall of
casing pipe shall be 2-inches. The required procedure to install the carrier pipe
is to attach the casing spacers and assemble the pipe joints outside the casing
and push the assembled carrier pipe through the casing on the casing spacers.
Timber skids are not allowed.

a. Inspect carefully, ensuring that all foreign material is removed from the
casing and the casing meeting alignment criteria for the type of carrier
pipe being used.

b. The casing shall be installed as closely to grade as possible with no
more deviation than can be adjusted with spacers to achieve the carrier
pipe design grade.

c. Install casing spacers on the carrier pipe per manufacturer's
instructions.

d. Provide a minimum on one spacer per ten linear feet of pipe.

e. Install the carrier pipe in the casing ensuring each joint is pushed

“home” before the joint is installed into the casing.

f. Provide centered and restrained configuration.

3.07 PROTECTION AT ENDS OF CASING
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A. After installation of the carrier pipe within the casing and successful pressure
testing of the carrier pipe, provide casing end seals in accordance with the
Owner’s standard details at each end of casing pipe as a barrier against backfill

debris and seepage. End seals shall be as specified above and shall be installed
in accordance with manufacturer's recommendations.

B. Prior to installation of end seals, the carrier pipe shall be properly and sufficiently
secured to prevent movement.

C. Grout shall not be used to fill the annular space within the casing.

- END OF SECTION -
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PART 1 - GENERAL

11 DESCRIPTION

SECTION 02221

TRENCH EXCAVATION AND BACKFILL

A. This section covers the work necessary for the trench excavation and backfill,
complete, except for pipe base and pipe zone backfill, which are included under the
specification for the pipe.

1.2 TYPE OF BACKFILL

A. Trench backfill above the pipe zone is classified as follows:

1.
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Class | (Concrete) Backfill:

a

Use Class | (concrete) backfill where, in the opinion of the Engineer,
there is insufficient cover over the pipe for proper cover and
protection.

It is also required when a water main and sewer cross with less than
18 inches clearance. In this case, encase the sewer line according
to the instructions of the Engineer.

Class Il Backsfill:

a

Class Il backfill will, generally, be limited to paved streets, driveways
and parking lots where final surface replacement will be made
shortly after backfilling and subsequent settlement must be held to
aminimum.

Class Il backfill shall also be used under all culverts, water, gas,
irrigation, and sewer lines, buried telephone, power and television
cable, and any other miscellaneous buried pipelines or cables that
cross the excavated trench. This work shall be done at no cost to
the Owner.

Class Il Backfill:

a

In general, Class Ill backfill will be used throughout the project
except where other backfill is specified.
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b. It is intended that all surfaces for which Class Il backfill is specified
shall be returned to equal or better condition than that existing prior
to construction.

C Surfaces shall not settle or rut due to normal weathering or vehicular
traffic that can be expected for eacharea.

1.3 ENGINEER'S DISCRETION

A. For bidding purposes, the class of backfill to be used above the pipe zone is as
shown on the plans.

B. The Engineer reserves the right to modify the use, location, and gquantities of the
various types of backfill bid items during construction.

1.4 TRENCH EXCAVATION

A. Excavation is unclassified.
B. Complete all excavation regardless of the type of materials encountered.
C. The Contractor shall make his own estimate of the kind and extent of the various

materials, which will be encountered in the excavation.
1.5 JOB CONDITIONS
A. Existing utilities:

1. Approximate location of certain underground lines and structures are shown
on the plans for information only.

2. Locate, excavate, and expose all existing underground lines in advance of
trenching operations.

3. The Contractor will be held responsible for the workmanlike repair of any
damage done to any of the existing utilities in the execution of his work at
no additional cost to the Owner.

4, The Contractor shall familiar himself with the existing conditions and be
prepared to adequately care for and safeguard himself and the Owner from
damage.

B. Notification of intent to excavate:
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South Carolina Underground Facility Damage Prevention Act requires
persons to ascertain the location of underground public utility property prior
to excavation or demolition in certain situations. The Act also requires such
persons to give timely notice of intent to excavate or demolish prior to
commencing such operations. Failure to comply could subject the violator
to a civil penalty of up to one thousand dollars ($1,000) for each violation of
the Act.

2. Notification of intent to excavate may be given by calling“811”.
C. Protection of trees, shrubbery, and lawns:

1. Protect all trees and shrubbery in developed areas and along the trench line
from disturbance unless absolutely necessary subject to the approval for the
Engineer.

a Any such trees and/or shrubbery necessary to be removed shall be
heeled in and replanted.

2. Where trenches cross private property through established lawns, sod shall
be cut, removed, stacked and maintained in suitable condition until
replacement is approved by the Engineer.

a Topsoil underlying lawn areas shall be removed and kept separate
from general excavated materials.
D. Removing and resetting fences:

1. Where existing fences must be removed to permit construction of ultilities,
remove fences and reset in their original location and condition as the Work
progresses.

E. Restoration of disturbed areas:
1. Restore all areas disturbed by, during, or as a result of construction activities
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to their existing or better condition.

a For existing areas with sod type grasses, replace with new sod.
Existing sod may be reused where properly removed and stored.

b. Do not interpret this as requiring replacement of trees and
undergrowth in undeveloped sections of rights-of-way.
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PART 2 - PRODUCTS

2.1  SUITABLE BACKFILL MATERIALS
A. Material suitable for backfill in a properly dewatered trench shall consist of any of
the following:

1 Well graded coarse granular materials with maximum particle size not
exceeding 2 inches; sands; silty-sands or clayey sands.

2. Soils having more than 35 percent of its weight passing a No. 200 sieve
shall not be used for backfill.

2.2 IMPORTED BACKFILL
A. If in the opinion of the Engineer, the soils encountered in the trench are not suitable
for backfill, the Contractor shall import suitable backfill material for use in the trench.
B. Unsuitable  material shall be disposed of in accordance with the
specifications.
2.3 CONCRETE FOR TRENCH BACKFILL
A. Conform to ASTM C 94, Alternate 3. Proportion to obtain a 28-day compressive
strength of 2,500 pounds per square inch.
B. Use a minimum of five sacks of cement per cubic yard of concrete.
2.4 FLOWABLE FILL FOR TRENCH BACKFILL
A. Conform to South Carolina Department of Transportation (SCDOT) permits or other
agency permits.
B. Material shall reach a 28-day strength of 100 psi if pipe parallels roadway and 200
psi if pipe crosses roadway.
2.5 COMPACTION EQUIPMENT
A. Utilize compaction equipment of suitable type and adequate to obtain the amount of
compaction specified.

1 Operate in strict accordance with the manufacturer's instructions and
recommendations and maintain in such condition that it will deliver the
manufacturer's rated compactive effort.
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B. Impact type compactors are suitable.

C. Rubber tired rollers and tract type equipment is not suitable and is not allowed for
Class Il backfill.
D. No mechanical equipment is allowed in pipe zone.

PART 3 - EXECUTION

3.1 PREPARATION OF RIGHT-OF-WAY

A. Clearing

1

Where clearing or partial clearing of the right-of-way is necessary, complete
prior to the start of trenching.

2. Cut trees and brush as near to the surface of the ground as practicable,
remove all stumps, and pile for disposal.

3. Do not permit excavated materials to cover brush or trees prior to disposal
or burning.

4, Perform no clearing outside right-of-way or on private property without the
written permission of the Engineer.

B. Disposal of Cleared Material

1 Dispose of trees, stumps, brush, roots, limbs and other waste material from
the clearing operation in such a manner as to meet all City, County and
State regulations regarding health, safety, and public welfare.

2. Make arrangements for the disposal and bear all costs or retain any profit
incidental to such disposal.

3 If any material is to be burned, obtain fire permits before burning and burn
waste material at a location suitable to the permitting agency and the
Engineer.

4, In no case shall any material be left on the project, shoved onto abutting

private properties, or be buried in embankments or trenches on the project.

C. Obstructions

1
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This item refers to obstructions which may be removed and do not require
replacement.
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Remove obstructions within the trench area or adjacent thereto such as tree
roots, stumps, abandoned piling, buildings, and concrete structures, logs,
and debris of all types without additional compensation.

The Engineer may choose, if requested, to make changes in the trench
alignment to avoid major obstructions, if such alignment changes can be
made within the easement or right-of-way without adversely affecting the
intended function of the facility.

a. If the change in alignment involves a change in the quantity of work,
the provisions of Article 8 of the General Conditions shall apply.

Dispose of obstructions removed from the excavation in accordance with
paragraph B, Disposal of Cleared Material.

D. Pavement, Curb, and Sidewalk Removal

1

3.2 EXCAVATION

Cut all bituminous and concrete pavements, regardless of thickness, and all
curbs and sidewalks, prior to excavation of the trenches as specified in
Section 02616, Repair and Resurfacing, Paragraph 3.3.

Width of the pavement cut shall be at least equal to the required width of
the trench at ground surface.

Pavement cut lines shall be even and parallel.

Pavement and concrete materials removed shall be hauled from the site
and not used for trench backfill without additional compensation.

A. General

1
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Trench excavation shall be made in open cut and true to the lines and
grades shown on the plans, unless boring is necessary or required.

Banks of the trenches shall be cut in vertical, parallel planes equidistant
from the pipe centerline.

The horizontal distance between such planes, or the overall width of trench,
shall vary with the size of the pipe to be installed.

Bell holes for bell-and-spigot pipe shall be excavated at proper intervals so
that the barrel of the pipe will rest for its entire length upon the bottom of the
trench. Bell holes shall be large enough to permit proper installation of joints
in the pipe.
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When muck, quicksand, soft clay, swampy or other material unsuitable for
foundations or sub-grade is encountered such material shall be removed
and replaced with No. 57 stone.

After excavation, the area between the final pipe grade and the trench soil
bottom shall be filled with crushed stone materials as required, compacted
to proper grade, and made ready for pipe laying.

Debris encountered in trench excavation for water mains and other pipelines
shall be removed for the overall width of trench which shall be as shown on
the plans.

a. It shall be removed to a depth of 6" below the bottom of the pipe for
pipes smaller than 24" in size.

b. It shall be removed to a depth of 8" below the bottom of the pipe for
pipes 24" to 36" in size.

C. It shall be removed to a depth of 12" below the bottom of the pipe
for pipes larger than 36" in size, if debris extends to such depth.

In all cases, materials deposited shall be placed so that in the event of rain,
no damage will result to the work.

B. Trench Width

1

C. Grade
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Minimum width of un-sheeted trenches in which pipe is to be laid shall be
18 inches greater than the inside diameter of the pipe, but not less than that
required for proper compaction around the pipe. Sheeting requirements shall
be independent of trench widths.

The minimum trench width at the top of the pipe zone is limited to 1.33
times the pipe outside diameter plus 18 inches.

In general, the maximum width at the top of the trench will not be limited,
except where excess width of excavation would cause damage to adjacent
structures or property. However, confine trench widths to dedicated rights-
of-way or construction easements, unless special written agreements have
made with the affected property owner.

Excavate the trench to the lines and grades shown on the plans with proper
allowance for pipe thickness and for pipe base or special bedding when
required.
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a. If the trench is over excavated below the required grade, correct any
part of the trench excavated below the grade at no additional cost to
the Owner, with crushed stone material of the type specified for pipe
base.

Place the base material over the full width of trench in compacted layers not
exceeding 6 inches deep to the established grade.

D. Shoring, Sheeting, and Bracing of Trenches

1

Sheet and brace the trench when necessary to prevent caving during
excavation in unstable material, or to protect adjacent structures, property,
workmen, and the public.

Maintain the walls of the excavation properly in place and protect all persons
and property from injury or damage.

Increase trench widths accordingly by the thickness of the sheeting.
Maintain sheeting in place until the pipe has been placed and backfilled at
the pipe zone.

Shoring and sheeting shall be removed, as the backfilling is done, in a
manner that will not damage the pipe, permit voids in the backfill, or damage
adjacent property.

When, in the opinion of the Engineer, sheeting cannot be safely removed, it
shall be left in place and cut of at least two feet below the finished surface
at no additional cost to the Owner.

a. Written approval from the Owner is required.

All sheeting and bracing shall be left in place until the trench has been
backfilled one (1) foot above the top of the pipe.

All sheeting, shoring, and bracing of trenches shall conform to the safety
requirements of the Federal, State, or local public agency having jurisdiction.
The most stringent of these requirements shall apply.

E. Location of Excavated Materials

1
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During trench excavation, place the excavated material only within the
construction easement, right-of-way, or approved working area. Do not
obstruct any private or public traveled roadways or streets. Locate and retain
soil materials away from edge of excavation.
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F. Dewatering

1 Dewatering shall conform to Section 02140.
G. Foundation Stabilization

1 When the existing material in the bottom of the trench is unsuitable for
supporting the pipe, provide foundation stabilization as described here.

2. Excavate below the pipe zone as directed by the Engineer.

3. Backfill to specified grade with foundation stabilization material.

4. Use suitable backfill material for foundation stabilization only if the trench is
properly dewatered.

5 Use a suitable coarse, granular material when a dry trench cannot be
obtained.

6. Place the foundation stabilization material over the full width of the trench

3.3 BACKFILL

and compact in layers, not exceeding 6 inches deep, to the required grade.

A. General

1 The backfilling of pipeline trenches shall be started immediately after the
pipe work has been inspected.

2. Where pipe trenches are cut across or along pavement, the trenches shall
be backfilled in accordance with applicable permits.

3. Backfilling around structures shall be done in the manner specified above
for pipe trenches by power tamping for the full depth of cut from the bottom
of the finished grade.

4, All backfilling shall be done in such a manner as will not disturb or injure the

pipe or structure over or against which it is being placed. Any pipe or
structure injured, damaged or moved from its proper line or grade during
backfilling operations shall be uncovered, repaired, and then re-backfilled as
herein specified.

B. Pipe Base and Pipe Zone Backfill

1
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Pipe base and pipe zone backfill are included in specification for pipe.
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C. Trench Backfill Above Pipe Zone - General

1

When backfill is placed mechanically, push the backfill material onto the
slope of the backfill previously placed and allow to slide down into the
trench.

Do not push backfill into the trench in such a way as to permit free fall of the
material until at least 2 feet of cover is provided over the top of the pipe.

Under no circumstances allow sharp, heavy pieces of material to drop
directly onto the pipe or the tamped material around the pipe.

Do not use backfill material of consolidated masses larger than 1/2 cubic
feet.

D. Class | (Concrete) Backfill

1 Place concrete backfill in such a manner that no dirt or foreign material
becomes mixed with the concrete.

2. Minimum thickness of concrete protection shall be 6 inches on the top and
sides of the pipe.

3 Concrete shall have sufficient time to reach initial set before any additional
backfill material is placed in the trench.

E. Place pipe base in all trenches requiring concrete backfill Class Il Backfill

1 Backfill the trench above the pipe zone with approved backfill material in lifts
not exceeding 6-inch loose depth and compact each lift to a minimum of 95
percent of maximum density as determined by ASTM D 1557, with
mechanical vibrating or impact tampers.

2. Provide stabilized subgrade, granular base and asphaltic concrete surface.

3. Maintain the surface of the backfilled trench level with the existing grade
with 1-1/2 inch minus crushed rock backfill material until pavement
replacement is completed or the Engineer accepts the entire project.

4, Any subsequent settlement of the finished surfacing during the warranty
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period shall be considered to be a result of improper or insufficient
compaction and shall be promptly repaired by the Contractor at no cost to
the Owner.
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F. Class Il Backfill

1

2.

Backfill the trench above the pipe zone with excavated trench materials.
Place the backfill in suitable lifts.

Determine the type of compaction equipment, and method to use to provide
all of the following:

a. Compaction to a density equal to existing trench side materials but
not less than 90 percent of maximum density as determined by
ASTM D 1557.

b. Compaction so that subsequent settlement shall be prevented.

C. Compaction of graded surface along roads, road shoulders and
other areas subject to vehicular traffic so that the upper 6 inches of
backfill reaches a minimum of 95 percent of maximum density as
determined by ASTM D 1557.

Remove all boulders and stones 2 inches in diameter and larger from
material used for backfill in the upper 12 inches of Class A backfilled
trenches.

Maintain the surface of the backfilled trench level with the existing grade
until the Engineer accepts the entire project.

Any subsequent settlement of the finished surface during the warranty
period shall be considered to be a result of improper or insufficient
compaction and shall be promptly repaired by the Contractor at no cost to
the Owner.

G. Moisture Control - Class Il Backfill

1
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During all compacting operations, maintain optimum practicable moisture
content required for compaction in each lift of the earthfill.

a. Maintain moisture content uniform throughout the lift.

b. Insofar as practicable, add water to the material at the site of
excavation.

C. Supplement, if required, by sprinkling the earth fill.

At the time of compaction, the water content of the material shall be at
optimum moisture content, plus or minus 2 percentage points.
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3 Do not attempt to compact fill material that contains excessive moisture.
Aerate material by blading, disking, harrowing, or other methods, to hasten
the drying process.

H. Disposal of Excess Excavated Material
1 Properly dispose of all excess excavated materials outside the area of work.
2. Make arrangements for the disposal and bear all costs or retain any profit

incidental to such disposal.
Maintenance of Trench Backfill

1 Maintain the backfilled trench surface until the following operations have
been completed and approved by the Engineer:

a. Valves and valve boxes installed.
b. Hydrostatic testing.
C. Cleanup and restoration of all physical features.
d. Utilities restored to their original condition or better.
e. And, in general, all work required with the exception of repaving.
2. This maintenance shall include, but not be limited to, the addition of crushed

rock backfill material to keep the surface of backfilled trenches reasonably
smooth, free from potholes, and suitable for normal traffic flow.

3 No additional payment will be made for the maintenance of the trench
backfill prior to completion of the work outlined above.

4, No pavement replacement shall be undertaken until all items outlined above
have been completed and approved by the Engineer.

5. Maintenance of backfilled trenches is considered as incidental to this item of
work and payment for such maintenance will be considered as included in
payment for backfill.

J. Compaction Tests

1 The Engineer reserves the right to perform testing to determine the in-place
density and moisture content of the subgrade and compacted fill according
to: ASTM D 1556.
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The Contractor will cooperate with this testing work by leveling small test
areas as designated by the soil testing company.

These test results, and a certified statement by the soil testing company that
the actual soil compaction found meets these specifications, shall be
submitted to the Engineer as soon as available and are made available to
the Contractor.

3.4 PROTECTION OF UTILITIES

A. Culverts and Ditches

1

Protect drainage culverts from damage. If damaged, restore to satisfactory
condition at no cost to the Owner.

2. If it is necessary to remove a culvert, do not replace until the proposed
pipeline is installed and trench backfilled and compacted to the subgrade of
the culvert.

a. Replace culverts to previous line and grade.

3 Backfill minor drainage ditches so that the upper one foot of material
between ditch banks is topsoil, loam, or clay.

4, Compact this material for the full ditch width to a minimum of 95% of
maximum density as determined by ASTM D 1557.

5 Ditches steeper than 2:1 slope shall be protected and reinforced with a
synthetic fiber or grid material.

a. Contractor has the option not to use reinforcement for slopes 2:1 or
flatter.

6. Correct any ditch erosion occurring as a result of pipeline
construction at no cost to the Owner.

B. Gas, Telephone, Power, Cable

1 Protect all other utilities from damage.

2. Notify utility owner prior to start of excavation as directed in sub- paragraph
6.20.C of the General Conditions.

3. If, during the work the utility is damaged, notify the utility company and the
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Engineer immediately.

a. Do not attempt to repair or replace damaged utilities unless so
directed by the utility company and approved by the Engineer.
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b. Payment for restoration of damaged utilities shall be the Contractor's
responsibility.

3.5 SETTLEMENT

A. Any settlement noted in backfill, or in structures built over the backfill or fill within
the warranty period in accordance with the GENERAL CONDITIONS will be
considered to be caused by improper construction methods and shall be corrected
at no cost to the Owner.

B. Structures or paved surfaces damaged by settlement shall be restored to their
original condition by the Contractor at no cost to the Owner.

PART 4 — PAYMENT (NOT USED)

- END OF SECTION -
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SECTION 02276

EROSION AND SEDIMENTATION CONTROL

PART 1 -- GENERAL

1.01 THE REQUIREMENTS

A. The Contractor is responsible for implementing Best Management Practices (BMP’s) to
prevent and minimize erosion and resultant sedimentation in all cleared and grubbed
areas during and after construction in accordance with South Carolina Department of
Health and Environmental Control (SCDHEC) Stormwater Management requirements.
This item covers the work necessary for the installation of structure and measures for the
prevention and control of soil erosion. The Contractor shall furnish all material, labor and
equipment necessary for the proper installation, maintenance, inspection, monitoring,
reporting, and removal (where applicable) of erosion prevention and control measures as
required to complete the work on the Drawings and specified herein.

B. All excavations shall be in conformity with the lines, grades, and cross sections shown on
the Drawings or established by the Engineer.

C. ltis the intent of this Specification that the Contractor conducts the construction activities
in such a manner that erosion of disturbed areas and off site sedimentation be absolutely
minimized.

D. All work under this Contract shall be done in conformance with and subject to the
limitations of the SCDHEC Standards for Stormwater Management and Sediment
Reduction (Regulation 72-300 thru 72-316) and local erosion control and stormwater
management ordinances.

E. The following excerpts from the regulations are particularly important:

1. Stabilization measures shall be initiated as soon as practicable in portions of the site
where construction activities have temporarily or permanently ceased, but in no case
more than fourteen (14) days after work has ceased, except as stated below.

a. Where stabilization by the 14th day is precluded by snow cover or frozen ground
conditions stabilization measures must be initiated as soon as practicable.

b. Where construction activity on a portion of the site is temporarily ceased, and
earth-disturbing activities will be resumed within 14 days, temporary stabilization
measures do not have to be initiated on that portion of the site.

2. All sediment and erosion control devices shall be inspected once every calendar
week. If periodic inspection or other information indicates that a bmp has been
inappropriately or incorrectly installed, the permittee must address the necessary
replacement or maodification required to correct the BMPs within 48 hours of
identification.
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1.02

1.03

1.04

1.05

3. Minimize the discharge of pollutants from dewatering of trenches and excavated
areas. These discharges are to be routed through appropriate BMPs (sediment
basin, filter bag, etc.).

Due to the nature of the work required by this Contract, it is anticipated that the location
and nature of the erosion and sedimentation control devices will be adjusted on several
occasions to reflect the current phase of construction. The construction schedule adopted
by the Contractor will impact the placement and need for specific devices required for the
control of erosion. The Contractor shall develop and implement such additional
techniques as may be required to minimize erosion and off-site sedimentation. The
location and extent of erosion and sedimentation control devices shall be revised at each
phase of construction that results in a change in either the quantity or direction of surface
runoff from constructed areas. All deviations from the erosion and sedimentation control
provisions shown on the Drawings shall have the prior acceptance of the Engineer.

RELATED WORK SPECIFIED ELSEWHERE

Section 02100 - Clearing, Grubbing, and Site Preparation

Section 02200 — Earthwork

Section 02910 - Final Grading and Landscaping

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

Without limiting the generality of other requirements of these specifications, all work
hereunder shall conform to the applicable requirements of the referenced portions of the
following documents, to the extent that the requirements therein are not in conflict with the

provisions of this Section.

1. SCDHEC Regulation 72-300 thru 72-316, Standards for Stormwater Management
and Sediment Reduction.

2. SCDHEC Stormwater Management BMP Field Manual, latest edition.

See Specification Section 01090 - Reference Standards.

REGULATORY COMPLIANCE

Contractor shall comply with requirements specified in the Contract Documents or by the
Engineer. Contractor shall also comply with all other laws, rules, regulations, ordinances
and requirements concerning soil erosion and sediment control established in the United
States and the State of South Carolina.

SUBMITTALS

In accordance with the procedures and requirements set forth in the General Conditions
Division 1 and Section 01300 - Submittals, the Contractor shall submit the following:

1. Name and location of all material suppliers.
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1.06

2. Certificate of compliance with the standards specified above for each source of
each material.

3. List of disposal sites for waste and unsuitable materials and all required permits
for use of those sites.

GUARANTEE

All restoration and revegetation work shall be subject to the one-year guarantee period of
the Contract as specified in the General Conditions.

PART 2 -- MATERIALS

2.01

2.02

2.03

MATERIALS

Materials for use in erosion and sedimentation control devices shall be in accordance with
these specifications and the SCDHEC Stormwater Management BMP Field Manual, latest
edition.

SILT FENCE

Silt Fence shall be a woven geotextile filter fabric made specifically for sediment control.
Filter fabric shall not rot when buried and shall resist attack from soil chemicals, alkalies
and acids in the pH range from 2 to 13, and shall resist damage due to prolonged
ultraviolet exposure. Filter fabric shall be supplied from manufacturer listed on SCDOT
Qualified Product List No. 34.

Posts for silt fence shall be steel and shall have the following properties:

ASTM Designation: ASTM A702

Length: 48-inch (T-Type)

Weight: 1.25 Ib/foot (+/- 8%)
Minimum Yield Strength: 50,000 psi

Area of Soil Stabilization Plate: 17 in? (15 gauge steel, min)

Note: Five (T) Fasteners shall be furnished with each post.

Silt Fence shall be installed and maintained in accordance with Part 3 of this Section and
the notes on the Drawings and to the satisfaction of the Engineer until the site has been
stabilized. The cost of Silt Fence shall include the fabric, posts, wire fabric, excavation
and all maintenance and restoration activities required.

STONE FOR EROSION CONTROL

The Contractor shall place Stone for Erosion Control as shown on the Drawings, as
specified herein. The Stone for Erosion Control shall be as indicated on the Drawings.
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2.04

2.05

2.06

RIP RAP

The Contractor shall place rip rap as shown on the Drawings and as specified in Section
804, Rip Rap and Slope Protection, of the SCDOT Standard Specifications for Highway
Design.

TEMPORARY EROSION CONTROL LINING (RECM)

The Contractor shall place straw with net, curled wood, coconut fiber rolled erosion control
matting (RECM) in areas indicated on the Drawings. Straw with net matting shall consist
of clean wheat straw from agricultural crops made into a knitted straw mat that is machine
assembled. The straw shall be evenly distributed throughout the mat. The straw with net
mat shall be covered with a photodegradable synthetic mesh attached to the straw with
degradable thread. The curled wood or coconut fiber mat shall consist of machine-
produced mat of curled wood excelsior or coconut fiber with a majority of the fibers 6
inches or longer with consistent thickness and the fibers evenly distributed over the entire
area of the mat. The top of the mat shall be covered with a biodegradable synthetic mesh.
The mesh shall be attached to the curled wood excelsior or coconut fiber with
photodegradable synthetic yarn.

The Contractor shall place the straw with net temporary channel and slope RECM where
directed immediately after the channel or slope has been properly graded and prepared,
fertilized, and seeded. If the mat is of single net construction, the netting shall be on top
with the straw in contact with the soil.

The Contractor will immediately repair or replaced any section of temporary channel and
slope RECM which is not functioning properly or has been damaged in any way until a
stable growth of grass has been established.

Straw with net RECM shall be as manufactured by North American Green, American
Excelsior, Contech, or equal with a minimum bare soil shear stress value as indicated on
drawings.

PERMANENT EROSION CONTROL TURF REINFORCEMENT MAT (TRM)

The Contractor shall place synthetic channel and slope TRM in channel or on slopes as
shown on the Drawings. The mat shall consist of entangled nylon, polypropylene or
polyester monofilaments mechanically joined at their intersections forming a three
dimensional structure. The mat shall be crush-resistant, pliable, water-permeable, and
highly resistant to chemical and environmental degradation.

The Contractor shall place the synthetic TRM where directed immediately after the
channel or slope has been properly graded and prepared.

After the TRM has been placed, the area shall be properly fertilized and seeded as
specified allowing the fertilizer and seeds to drop through the net.

The Contractor will immediately repair or replace any section of TRM which is not
functioning properly or has been damaged in any way until a stable growth of grass has
been established.

30533-008:1/8/2020 02276-4 Charleston Water System

Thomas Island Regional PS and Interceptor



2.07

2.08

2.09

Synthetic TRM shall be as manufactured by Colbond Geosynthetics, Synthetic Industries,
TC Mirafi, or equal matting with a minimum long-term unvegetated shear stress value as
indicated on drawings.

TEMPORARY SLOPE DRAINS

Temporary slope drains shall be constructed as shown on the Drawings and as specified
herein. The temporary slope drains shall be constructed and maintained in accordance
with Part 3 of this Section and the notes on the Drawings to the satisfaction of the Engineer
until the site has been stabilized. The cost of the temporary slope drains shall include the
piping, earthwork, stone for erosion control, and all maintenance activities required.

GRAVEL CONSTRUCTION ENTRANCES

Gravel Construction Entrances shall be constructed as shown on the Drawings and as
specified herein. Temporary gravel construction entrances shall be maintained in
accordance with Part 3 of this Section and the notes on the Drawings to the satisfaction
of the Engineer until the site has been stabilized. The cost of temporary gravel
construction entrances shall include the gravel and all maintenance activities required.

TEMPORARY SOIL STABILIZER

The temporary agent for soil erosion control shall consist of an especially prepared highly
concentrated powder which, when mixed with water, forms a thick liquid such as
"Enviroseal 2001" by Enviroseal Corporation, "Terra Control" by Quattro Environmental,
Inc., or "CHEM-CRETE ECO-110" by International CHEM-CRETE Corporation, and
having no growth or germination inhibiting factors. The agent shall be used for
hydroseeding grass seed in combination with other approved amendments resulting in a
highly viscous slurry which, when sprayed directly on the soil, forms a gelatinous crust.

PART 3 -- EXECUTION

3.01

A.

INSTALLATION AND MAINTENANCE

Erosion and sedimentation control devices shall be established prior to or concurrent with
the clearing operations in a given area. Where such practice is not feasible, the erosion
and sedimentation control device(s) shall be established immediately following completion
of the clearing operation.

The Contractor shall furnish the labor, materials and equipment required for routine
maintenance of all erosion and sedimentation control devices. Maintenance shall be
scheduled as required for a particular device to maintain the removal efficiency and intent
of the device. Maintenance shall include but not be limited to 1) the removal and
satisfactory disposal of accumulated sediment from traps or silt barriers and 2)
replacement of filter fabrics used for silt fences and stone used in temporary sediment
traps, stone filters, gravel construction entrances, etc.. Sediment removed from erosion
and sedimentation control devices shall be disposed of in locations that will not result in
off site sedimentation as acceptable to the Engineer, at no additional cost to the Owner.
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The Contractor shall provide temporary sedimentation traps at all locations shown on the
Contract Drawings and for the settling of water pumped from the excavations or
intercepted by drainage ditches for keeping water out of the excavations or to protect
existing structures. The Contractor shall remove accumulated sediment from the traps as
necessary to maintain their effectiveness or as indicated by the Engineer. Sediment
material removed from the traps shall be disposed by the Contractor in locations that will
not result in off-site sedimentation as acceptable to the Engineer, at no additional cost to
the Owner.

1. Inspect temporary sediment traps after each period of significant rainfall. Remove
sediment and restore the trap to its original dimensions when the sediment has
accumulated to one-half the design depth of the trap. Place the sediment that is
removed in a designated disposal area and replace the contaminated part of the
gravel facing.

2. Check the structure for damage from erosion or piping. Periodically check the
depth of the spillway to ensure it is a minimum of 1.5 ft. below the low point of the
embankment. Immediately fill any settlement of the embankment to slightly above
design grade. Any riprap displaced from the spillway must be replaced
immediately.

3. After all sediment-producing areas have been permanently stabilized, remove the
structure and all unstable sediment. Smooth the area to blend with the adjoining
areas and stabilize properly.

The Contractor shall provide temporary diversions at all locations noted on the Contract
Drawings. All temporary diversions shall outlet at a temporary sediment trap or other
appropriate structure.

Inspect temporary diversions once a week and after every rainfall. Immediately
remove sediment form the flow area and repair the diversion ridge. Carefully check
outlets and make timely repairs as needed. When the area protected is
permanently stabilized, remove the ridge and the channel to blend with the natural
ground level and appropriately stabilize it.

Silt fence shall be erected as shown on the Drawings and specified herein. Silt fence shall
be erected and maintained to the satisfaction of the Engineer until a vegetative ground
cover has been established. Replacement of the filter fabric, if required by the Engineer,
will be at the Contractor's expense.

1. Silt fence shall be erected around all catch basins which are located downstream
from any construction work. Should any catch basins be indicated to be relocated
or modified, silt fence shall be utilized until work is completed on the catch basins.
Upon completion of the modification, the area shall be rough graded, as shown on
the Drawings, until the end of the project, at which time final grading shall occur.

2. Inspect silt fence at least once a week and after each rainfall. Make any required
repairs immediately.

3. Should the fabric of a silt fence collapse, tear, decompose or become in-effective,
replace it promptly.
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4, Remove sediment deposits as hecessary to provide adequate storage volume for
the next rain and to reduce pressure on the fence. Take care to avoid undermining
the fence during cleanout.

5. Remove all fencing materials and unstable sediment deposits and bring the area
to grade and stabilize it after the contributing drainage area has been properly
stabilized. Removal of any silt fence shall be permitted only with the prior approval
of the Engineer, or the local governing agency.

Riprap shall be graded so that the smaller stones are uniformly distributed through the
mass. The Contractor may place the stone by mechanical methods, augmented by hand
placing where necessary or ordered by the Engineer. The placed riprap shall form a
properly graded, dense, neat layer of stone. The placed riprap shall have a minimum
depth of 24 inches. Type Il Separator Geotextile shall be used under all riprap unless
otherwise noted.

Riprap and stone for erosion control shall be dumped and placed in such manner that the
larger rock fragments are uniformly distributed throughout the rock mass and the smaller
fragments fill the voids between the larger fragments. Rearranging of individual stones by
equipment or by hand shall only be required to the extent necessary to secure the results
specified above, to protect structures from damage when rock material is placed against
the structures, or to protect the underlying Separator Geotextile from damage during
installation.

The Contractor shall provide gravel and riprap filter berm basins at all locations noted on
the Contract Drawings.

1. Inspect gravel and riprap filter berm basins after each period of significant rainfall.
Remove sediment and restore the basin to its original dimensions when the
sediment has accumulated to one-half the design depth of the trap. Place the
sediment that is removed in a designated disposal area and replace the
contaminated part of the gravel facing.

2. Check the structure for damage from erosion or piping. Any stone or riprap
displaced from the berm must be replaced immediately.

3. After all sediment-producing areas have been permanently stabilized, remove the
structure and all unstable sediment. Smooth the area to blend with the adjoining
areas and stabilize properly.

Engineer may direct the Contractor to place Straw with Net, Curled Wood or Coconut Fiber
RECM'’s and Synthetic TRM’s in permanent channels or on slopes at other locations not
shown on Drawings.

1. All temporary and permanent channel and slope lining RECM’s and TRM’s shall
be unrolled in the ditch in the direction of the flow of water. Temporary linings shall
overlap the buried end of the downstream blanket by a minimum of 6 inches.
Permanent linings shall overlap a minimum of 3 feet. All anchor and transverse
trenches shall be a minimum of 12 inches deep. All mat shall be stapled as per
manufacturer's specifications.
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2. During the establishment period, check grass, RECM and TRM-lined channels
after every rainfall event. For grass-lined channel once grass is established, check
periodically and after every heavy rainfall event. Immediately make repairs. It is
particularly important to check the channel outlet and all road crossings for bank
stability and evidence of piping and scour holes. Give special attention to the outlet
and inlet sections and other points where concentrated flow enters. Remove all
significant sediment accumulations to maintain the designed carrying capacity.
Keep the grass in a healthy, vigorous condition at all times.

J. The Contractor shall provide temporary slope drains at all location noted on the Contract
Drawings, and at other locations as may be directed by the Engineer.

1. Inspect the temporary slope drain and supporting diversion after every rainfall
event and promptly make any necessary repairs. When the protected area has
been permanently stabilized, temporary measures may be removed, materials
disposed of properly, and all disturbed areas stabilized appropriately.

K. The Contractor shall provide temporary gravel construction entrances at all locations
noted on the Contract Drawings, and at all other locations as may be directed by the
Engineer.

1. Maintain the gravel pad in a condition to prevent mud or sediment from leaving the
construction site. This may require periodic topdressing with 2-inch stone. After
each rainfall, inspect each construction entrance and clean out as necessary.
Immediately remove all objectionable materials spilled, washed, or tracked onto
public roadways.

L. The Contractor shall provide temporary or permanent ground cover adequate to restrain
erosion on all disturbed areas that will be left unworked for periods exceeding 14 calendar
days.

1. Reseed and mulch temporary seeding areas where seedling emergence is poor,
or where erosion occurs, as soon as possible. Do not mow. Protect from traffic
as much as possible.

2. Generally, a stand of vegetation cannot be determined to be fully established until
soil cover has been maintained for one full year from planting. Inspect seeded
areas for failure and make necessary repairs and reseedings within the same
season, if possible.

3. Reseeding — If a stand has inadequate cover, re-evaluate choice of plant materials
and quantities of lime and fertilizer. Re-establish the stand after seedbed
preparation or over-seed the stand. Consider seeding temporary, annual species
if the time of year is not appropriate for permanent seeding.

4. If vegetation fails to grow, soil must be tested to determine if acidity or nutrient
imbalance is responsible.
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5. Fertilization — On the typical disturbed site, full establishment usually requires
refertilization in the second growing season. Fine turf requires annual
maintenance fertilization. Use soil tests if possible or follow the guidelines given
for the specific seeding mixture.

M. Additional Requirements
1. All storm sewer piping shall be blocked at the end of every working day until the

inlet is constructed above grade.

2. All streets around the construction area shall be scraped as necessary to prevent
accumulation of dirt and debris.

3. The Contractor shall provide adequate means to prevent any sediment from
entering any storm drains, curb inlets (curb inlet filter box), ditches, streams, or
bodies of water downstream of any area disturbed by construction. Excavation
materials shall be placed upstream of any trench or other excavation to prevent
sedimentation of offsite areas. In areas where a natural buffer area exists between
the work area and the closest stream or water course, this area shall not be
disturbed.

4, The Engineer may direct the Contractor to place any additional sediment and
erosion control devices at other locations not shown on the Drawings.

5. Contractor shall also adhere to all requirements indicated in the notes for each
erosion control detail on the Drawings.

3.02 INSPECTIONS AND MAINTENANCE

A. The Contractor shall designate a Qualified Person to perform inspections required by this
Section. The following areas are to be inspected and maintenance performed, if needed,
at least once every 7 calendar days and within 24 hours of a rainfall event that has a
precipitation of 1/2 inch or greater.

1. Disturbed areas of the construction site that have not undergone final stabilization

2. Erosion and sediment control structures

3. All locations where vehicles enter or exit the site

4, Material storage and construction laydown areas that are exposed to precipitation
and have not been finally stabilized

B. Immediate action will be taken to correct deficiencies to BMP’s. The State reserves the
right to stop all construction activities not related to maintaining BMP’s until such
deficiencies are repaired.

C. In areas that have been finally stabilized, inspections and, if necessary, maintenance by
Contractor will occur at least once per month for the duration of the contract or project,
whichever is longer.
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3.03

During inspections the following will be observed and appropriate maintenance

procedures taken:

1. The conformance to specifications and current condition of all erosion and
sediment control structures

2. The effectiveness and operational success of all erosion and sediment control
measures

3. The presence of sediments or other pollutants in storm water runoff at all runoff
discharge points

4, If reasonably accessible, the presence of sediments or other pollutants in receiving
waters

5. Evidence of off-site tracking at all locations where vehicles enter or exit the site

An inspection checklist must be completed during each inspection, dated, and signed by
the Qualified Person conducting the inspection. Completed inspection checklist shall be
kept on-site with the Contract Documents and submitted to the Engineer on a monthly
basis. The Contractor will repair deficiencies within 24 hours of inspection.

REMOVAL OF TEMPORARY SEDIMENT CONTROL STRUCTURES

At such time that temporary erosion and control structures are no longer required under
this item, the Contractor shall notify the Engineer of its intent and schedule for the removal
of the temporary structures, and obtain the Engineer’s approval in writing prior to removal.
Once the Contractor has received such written approval from the Engineer, the Contractor
shall remove, as approved, the temporary structures and all sediments accumulated at
the removed structure shall be returned upgrade. In areas where temporary control
structures are removed, the site shall be left in a condition that will restore original
drainage. Such areas shall be evenly graded and seeded as specified in Section 02910 -
Final Grading and Landscaping.

- END OF SECTION -
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SECTION 02500

SURFACE RESTORATION

PART 1 -- GENERAL

1.01

A.

1.02

THE REQUIREMENT

Provide all labor, equipment, and materials necessary for final grading, topsoil placement,
and miscellaneous site work not included under other Sections but required to complete
the work as shown on the Drawings and specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 02200 - Earthwork

Section 02276 - Erosion and Sedimentation Control

Section 02910 - Final Grading and Landscaping

PART 2 -- MATERIALS

2.01

A.

TOPSOIL

Topsoil shall meet the requirements of Section 02200 — Earthwork.

PART 3 -- EXECUTION

3.01 FINAL GRADING

A. Following approval of rough grading the subgrade shall be prepared as follows:

1. For riprap, bare soil 24 inches below finish grade or as directed by Engineer.
2. For topsoil, scarify 2-inches deep at 4 inches below finish grade.
3.02 TOPSOIL PLACEMENT

A. Topsoil shall be placed over all areas disturbed during construction under any contract
except those areas which will be paved, graveled or rip rapped.

B. Topsoil shall be spread in place for lawn and road shoulder seed areas at a 4-inch
consolidated depth and at a sufficient quantity for plant beds and backfill for shrubs and
trees.

C. Topsoil shall not be placed in a frozen or muddy condition.
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D. Final surface shall be hand or mechanically raked to an even finished surface to finish
grade as shown on Drawings.

E. All stones and roots over 4-inches and rubbish and other deleterious materials shall be
removed and disposed of.

- END OF SECTION -

02500-2 Charleston Water System
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SECTION 02510

PAVING AND SURFACING

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall furnish all labor, equipment and materials and perform all operations
in connection with the construction of asphalt concrete pavement, asphalt concrete
overlay, reinforced concrete pavement, gravel roads, concrete curb and gutter, repair and
reconstruction of existing asphalt concrete pavement, repair of existing gravel roads, and
pavement markings complete as specified herein and as detailed on the Drawings.

B. All new roads including the replacement of portions of the existing roads shall be to the
limits, grades, thicknesses and types as shown on the Drawings. Patches for pipe
crossings and areas damaged during the construction work shall be asphalt and/or gravel,
depending upon the material encountered, unless otherwise indicated.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Requirements of related work are included in Division 1, Division 2 and Division 3 of these
Specifications.
1.03 RELATED SECTIONS
A. Section 02200 - Earthwork
B. Section 03300 - Cast-In-Place Concrete
1.04 STANDARD SPECIFICATIONS

A. Except as otherwise provided in the Specifications or on the plans, all work shall be in
accordance with the South Carolina Department of Transportation Standard
Specifications for Highway Construction, 2007 or latest edition except that any reference
to "SCDOT", "Department” or "Unit" shall mean the "Owner". When reference to these
Specifications is intended, the description will reference the appropriate SCDOT Section
and/or SCDOT Specifications.

B. Except with the approval of the Engineer, the placing of concrete or asphalt concrete
surface paving shall be subject to the Seasonal and Weather Restrictions set forth in
SCDOT Specifications.
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PART 2 -- MATERIALS

2.01 SELECT FILL
A. The Contractor shall place select fill as necessary to complete the embankments,
shoulders, subgrade foundation and replacement for removed unsuitable material in
accordance with SCDOT Standard Specifications.
2.02 GRAVEL
A. All work, including materials, associated with gravel shall be in accordance with SCDOT
Standard Specifications.
2.03 AGGREGATE STABILIZATION
A. All work, including materials, associated with Aggregate Stabilization shall be in
accordance with SCDOT Standard Specifications.
2.04 AGGREGATE BASE COURSE (ABC)
A. All work, including materials, associated with Aggregate Base Course shall be in
accordance with SCDOT Standard Specifications.
2.05 ASPHALT BINDER FOR PLANT MIX
A. All work, including materials, associated with asphalt binder shall be in accordance with
Divisions 300 and 400 SCDOT Standard Specifications.
2.06 ASPHALT PAVEMENTS
A. All work, including materials, associated with asphalt pavement shall be in accordance
with Division 400, Asphalt Pavements, of the SCDOT Standard Specifications for Highway
Construction.
B. The job mix formulas shall be delivered to the Engineer at least two (2) weeks prior to
beginning paving operations.
2.07 RIGID PORTLAND CEMENT CONCRETE PAVEMENT
A. All work, including materials associated with rigid concrete pavement shall be in
accordance with Division 500, Concrete Pavement.
2.08 RIGID CONCRETE PAVEMENT REINFORCING
A. Reinforcing, if specified, shall be as shown on the Structural Drawings and as specified
under Section 03200, Reinforcing Steel.
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2.09

2.10

CONCRETE CURB AND GUTTERS

Concrete shall be Class B in accordance with the requirements of Section 03300, Cast-
In-Place Concrete, except that concrete shall be air-entrained to provide an air content of
6% * 1.5%.

Premolded expansion joint filler for expansion joints shall conform to ASTM D 1751 and
shall be 1/2-inch thick, minimum.

ASPHALT TACK COAT
All work, including materials, associated with asphalt tack coat shall be in accordance with

Section 309, Asphalt Tack Coat, of the SCDOT Standard Specifications for Highway
Construction.

PART 3 -- EXECUTION

3.01

A.

3.02

3.03

3.04

EMBANKMENT
The embankment shall be constructed in accordance with Section 02200, Earthwork.
SUBGRADE

The subgrade, where shown on the Drawings, shall be aggregate stabilized by the addition
and mixing of coarse aggregate with the top 3-inches of subgrade in accordance with
SCDOT Specifications. Aggregate stabilization shall be applied to the subgrade at a rate
of 300-pounds per square yard. Following the application of stabilizer aggregate, the
subgrade shall be formed true to crown and grade, and shall be compacted with a
minimum of four (4) passes of a 15-ton vibratory roller to conform to the maximum
densities determined by AASHTO T99 Standard Specifications.

BASE COURSE

The finished base course of all paving shall be ABC and shall be of the thickness shown
on the Drawings, formed true to crown and grade. Gravel roads, including repair to
existing gravel roads shall be ABC and shall be of the thicknesses shown on the Drawings,
formed true to crown and grade. No fill material except new ABC shall be placed on top
of existing gravel.

ASPHALT CONCRETE SURFACE COURSE

Prior to placement of the asphalt concrete surface course, the base/intermediate course
shall be inspected for damage or defects and repaired to the satisfaction of the Engineer.
The surface of the base/intermediate course shall be approved by the Engineer.

The asphalt tack coat shall be applied to the surface of the approved base/binder course
as described in SCDOT Division 400. Equipment for applying the tack coat shall be
power-oriented pressure spraying or distributing equipment suitable for the materials to
be applied and approved by the Engineer.
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3.05

3.06

3.07

The Asphalt Concrete Surface Course shall be placed and compacted on the
base/intermediate course in layers not to exceed 2-inches and at the rate of 110-pounds
per square yard per inch. Surface Course shall be compacted in accordance with SCDOT
Standard Specification for Highway Construction, Division 400. Thicknesses shall be as
shown on the Drawings.

UNDERGROUND UTILITY LINES

Where an underground utility line is beneath the new roadway, the backfilling shall be
carried out with special care, and the final consolidation shall be accomplished by a
vibratory roller. Construction of the roadway over the trench shall be deferred as long as
practicable.

JUNCTION WITH OTHER PAVING

Where new asphalt concrete pavement abuts existing asphalt concrete pavement, the
existing pavement shall be cut back to insure obtaining the specified compaction of the
new pavement courses and interlocking adjoining courses. EXxisting subbase courses
shall be cut back from the subgrade level of the new pavement on a one-on-one slope into
the existing pavement, and the asphalt courses of the existing pavement shall be removed
for an additional 6-inches back from the slope. The edge of the existing asphalt courses
shall be saw cut straight and true. The faces between new and existing asphalt courses
shall receive an application of tack coat.

Where new rigid concrete pavement abuts existing rigid concrete or asphalt concrete
paving, the existing paving shall be saw cut straight and true. An expansion joint of a
1/2-inch minimum thickness with filler material and sealant shall be placed between the
new concrete pavement and the existing rigid concrete or asphalt concrete paving.

ASPHALT CONCRETE OVERLAY

Where asphalt concrete is proposed to be placed over an existing asphalt or rigid concrete
surface, the surfaces shall be thoroughly cleaned by power brooming and a tack coat shall
be applied in accordance with SCDOT Division 400, Asphalt Tack Coat, of the SCDOT
Standard Specifications for Highway Construction, prior to installing the overlay. The
overlay shall be applied in accordance with Standard Details shown on the Drawings.

-END OF SECTION-
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SECTION 02604

UTILITY STRUCTURES

PART 1 -- GENERAL

1.01

THE REQUIREMENT

A. Furnish all materials, labor, equipment, and tools required for the design, fabrication, delivery
and installment of utility structures and appurtenances in accordance with the Drawings and as
specified herein.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 02200 — Earthwork

B. Section 03200 — Reinforcing Steel

C. Section 03250 — Concrete Accessories

D. Section 03300 — Cast-in-Place Concrete

E. Section 03400 — Precast Concrete

F. Section 05540 — Castings

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of Bid.
1. ASTM C478 - Specification for Precast Reinforced Concrete Manhole Sections
2. ASTM C857 — Minimum Structural Design Loading for Underground Precast
Concrete Utility Structures

3. ASTM C990 - Specifications for Joints in Concrete Pipe, Manholes, and Precast
Box Sections Using Preformed Flexible Joint Sealants

4, ASTM A48 - Standard Specification for Gray Iron Castings

5. ASTM C32 - Standard Specification for Sewer and Manhole Brick (Made from Clay
or Shale)

6. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar

7. ASTM C150 - Standard Specification for Portland Cement
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8. ASTM C207

9. ASTM C270

10. ASTM C361

11. ASTM C478

1.04 SUBMITTALS

Standard Specification for Hydrated Line for Masonry Purposes
Standard Specification for Mortar for Unit Masonry

Standard Specification for Reinforced Concrete Low-Head Pressure
Pipe

Standard Specification for Precast Reinforced Concrete
Manhole Sections

A. Submit samples and/or Shop Drawings in accordance with Section 01300, Submittals.

B. In addition to items listed in Section 03400, Precast Concrete, Shop Drawings shall include, but

not be limited to:

1. Complete layout and installation Drawings and schedules with clearly marked
dimensions.

2. Material certificates on all piping materials.

3. Structural design calculations sealed by a P.E. registered in the State of South Carolina.

Design calculations for precast manholes and vaults shall include confirmation
structures adequately resist flotation when they are totally empty and subjected to
groundwater full height of structure.

4, Results of leakage test

PART 2 -- PRODUCTS

2.01 PRECAST MANHOLES, VAULTS, AND METER BOXES

A. Precast utility structures shall be furnished with waterstops, sleeves and openings as noted on
the Drawings. Box out for wall pipes shall conform accurately to the sizes and elevations of the
adjoining pipes. Precast utility structures shall be watertight and conform to the requirements
of ASTM C 478 and ASTM C857 with the following modifications there to:

1. Materials shall conform to Section 03400, Precast Concrete.

2. Manholes shall meet the following:
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a. Manhole diameter:

Standard Manholes Schedule of Governing Dimensions
Pipe Size Manhole Diameter
8" to 12" *4' - 0"

14" to 18" 5' - 0"

21" to 30" 6'- 0"

36" or Larger 7' -0"

*Drop manholes and manholes over 8 deep shall be a minimum of 5’ in diameter.

b. Manhole riser sections, minimum wall thickness shall be:
Minimum Wall Thickness
4’ Diameter Manhole 5’
5’ Diameter Manhole 5’
6’ Diameter Manhole 6’

Cone sections shall have a minimum wall thickness of 8" at their top.

C. Manholes and utility structures shall include ballast concrete and/or other means
necessary to insure manholes resist flotation when empty and subjected to
groundwater full height of structure.

d. Precast manholes and utility structures shall be as manufactured by Tindall
Products, or equal.

e. Minimum base slab thickness shall be:
Minimum Base Slab Thickness
4’ Diameter Manhole 6”
5’ Diameter Manhole 8”
6’ Diameter Manhole 8”
3. The date and name of manufacturer shall be marked inside each precast section.
4, No more than two lift holes may be cast or drilled in each section.
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5. Dimensions shall be as shown on the Drawings.

6. Covers and frames shall be as specified in Section 2.13.
7. Mechanical Details such as piping, electrical, and other details shall be as shown on the
Drawings.

B. Joints between manhole and utility structures riser sections and at base slabs shall be groove
type. Provide 2" non-shrink grout to joint interior tapered to the wall.

C. Inverts:

1. Construct from cement grout with the same cross section as the invert of the sewers,
which they connect.

2. Carefully form to the required size and grade by gradual and even changes in sections.
3. All channels shall be troweled smooth.

4. Changes in direction to flow through the manhole shall be made to a true curve with as
large a radius as the size of the manhole will permit.

5. Concrete brick will be used to form only the invert channel walls. All other annular space
shall be filled with non-shrink concrete grout.

6. No fillers such as broken block, gravel, sand, or excavated material, are allowed in the
construction of fillets (benches).

7. Inverts shall be "U" design with top of "U" even with the crown of the pipe.

8. Invert piping shall not extend inside manhole any farther than 2".

9. The slope of the invert benches shall be a minimum of 2" higher than the crown of the
pipe.

10. When dissimilar pipe size occurs, the elevation of the crown of the pipes must be the
same.

D. Sections:

1. Free from large honeycombs, cracks, spalds, large chips, exposed reinforcing, and
broken bells or spigots.

2. Allowable deviation in form joints shall be 1”.

3. Edges of bells and spigots shall be even and straight.

4. For manholes depth less than 4’-0”, provide H-20 rated flat top sections.
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2.02

BRICK

A. Brick shall be sound, hard-burned common brick conforming to ASTM C32, Grade MS.
2.03 MORTAR
A. Mortar shall conform to Section 04100 Mortar and Masonry Grout.
2.04 CONCRETE
A. Concrete shall conform to Section 03300, Cast-in-Place Concrete.
2.05 REINFORCING
A. Reinforcing shall conform to Section 03200, Reinforcing Steel.
2.06 PRECAST CONCRETE
A. Precast concrete shall conform to Section 03400, Precast Concrete.
2.07 CONCRETE BLOCK
A. Concrete block shall be solid, rectangular concrete masonry units conforming to ASTM C139.
2.08 CASTINGS
A. Castings shall conform to Section 05540, Castings. Casting shall be of the type and size
indicated on the Drawings.
2.09 STEPS
A. No steps required.
2.10 VENT PIPES
A. See Detalil
2.11 JOINT SEALANT

A. The manhole section shall be jointed with "Ram-Nek" joint sealer or approved equal. "Ram-
Nek" shall be placed as recommended by the manufacturer.

B. Outside of joint shall be wrapped with WrapidSeal Manhole Encapsulation System or approved
equal. Material shall be 12" in width, centered on the joint. Install in accordance with
manufacturer's recommendations.

2.12 FLEXIBLE RUBBER SLEEVE
30533-008: 1/8/2020 02604-5 Charleston Water System

Thomas Island Regional PS and Interceptor



A. The spring set type shall have a stainless steel interior power sleeve or expander and shall be
the PSX assembly by Press-Seal Gasket Corporation, the Kor-N-Seal assembly by National
Pollution Control Systems, or Lock Joint Flexible Manhole Sleeve by Interpace Corp.

B. The cast-in-place type shall conform to ASTM C923 and shall include stainless steel take up
clamps, draw bolts and nuts.

C. Flexible seal assemblies shall permit at least an eight (8) degree deflection from the center line
of the opening in any direction while maintaining a watertight connection.

2.13 RUBBER BLADDER

A The rubber bladder seal shall conform to ASTM C923 suitable for pressure testing at 10 psi
minimum, with a 3/8 inch minimum wall thickness.

B. The rubber bladder seal shall contain an environmentally safe, anti-bacterial compound which
turns into a high viscosity gel when in contact with pressurized water.

C. The rubber bladder seal shall be NPC Contour Seal by Kor-N-Seal, or equal.

2.14 COVERS AND FRAMES

A. Covers and frames shall comply with Section 05540, Castings and shall be provided by the
utility structure manufacturer.

B. Manhole covers and frames shall meet the following requirements:

1. Acceptable manufacturers and models: East Jordan Iron Works Inc. Model 2029, U.S.
Foundry model 480 frame and RA-SSG cover
2. Clear opening shall be a minimum of 22 inches, unless otherwise indicated on the
Drawings.
3. Manufacture:
a) The covers will be water tight with no holes or perforations.
b) Two stainless steel pick bars will be included on cover.
c) Casting shall be on uniform quality, free from sand holes, gas holes, shrinkage,
cracks and other surface defects.
d) Surfaces of the casting shall be from burned-on sand and shall be reasonable
smooth.
e) Runners, risers, fins and other cast-on pieces shall be removed from the casting
and suck areas shall be ground smooth,
4. Proof Load Testing:
a. Traffic service castings shall have a first article proof load test conducted and the
results of that proof load test shall be made available to the Owner upon request.
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b. The proof load test shall be conducted in accordance wit the methods and
procedures outlined in AASHTO M306-04, Section 5, Proof Load Testing.

5. Materials: Gray iron castings for heavy-duty applications shall be manufactured from
iron conforming to ASM A48 Class 35B, as noted in AASHTO M306-04.

6. Marking:
a. Each casting shall be identifiable and show, at a minimum, the following:
1) Name of the producing foundry, country of manufacture (such as ‘made in

USA”).
2) ASTM material designation
3) Recycle symbol
4) Individual part number

b. Cast into the center of the cover will be the letters CPW, 2”-3” in height

C. Cast into the cover will be the words SANITARY SEWER, 1 7%2"-2” in height

d. Producing foundry name will be cast with a height of 1”.

C. All frames and covers shall be given one shop coat of asphalt or coal tar varnish, unless

otherwise specified.

D. Frames and covers shall be identical throughout the Contract.

E. Exterior manhole frame to cone section shall be wrapped outside of frame to cone section
with WrapidSeal Manhole Encapsulation System. Wrap shall be installed per manufacturer
instructions.

2.15 GRATES
A. Grates shall comply with Section 05540, Castings.
2.16 CONCRETE BALLAST
A. Concrete ballast shall be Class B concrete in conformance with Section 03300, Cast-in-Place
Concrete. Ballast shall be provided as necessary to insure manhole resists flotation when
empty and subjected to full height groundwater conditions.
2.17 FLEXIBLE JOINT SEALER
A. Flexible joint sealer shall be a rubber ring waterstop as manufactured by Fernco Joint Sealer
Co., or equal.
2.18 EPOXY BONDING AGENT

A. Epoxy bonding agent shall conform to Section 03250, Concrete Accessories.
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2.19 DROP MANHOLE

A. Where the difference in the invert elevation between an intersecting sewer and manhole is 24"
or greater, an inside drop manhole shall be constructed. It shall be similar in construction to the
standard manhole except that a drop connection of pipe and fittings of the proper size an
material shall be constructed inside the manhole and supported by stainless steel clamps and

bolts.

2.20 COATINGS:

A. Provide epoxy coating at the following locations:

a.

b.

g.
h.

Force main receiving manholes and the next manhole downstream
Pump station receiving manhole

Manholes for wastewater Air Release Valves

Drop manholes

At other manholes as indicated on the Drawings

Epoxy coating not required at standard manholes

Thickness: 120 mils (minimum)

Provide Raven 405 Epoxy System

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:

1.

Manholes shall be constructed to the sizes, shapes and dimensions and to the
locations shown on the plans.

The height or depth of each manhole will vary with the location, but it shall be
such as will place the top at the finished grade of the pavement or ground surface
or to the elevations shown on the plans and to inverts at the elevations shown on
the plans and to inverts at the elevation design on the plans.

B. Use proper bedding as specified.

C. Set base level so that walls will be plumb.

D. Clean inverts, spigots and pipe ends.

30533-008: 1/8/2020

02604-8 Charleston Water System
Thomas Island Regional PS and Interceptor



E. Apply joint sealer and set firmly in place to assure watertight joints. See details on
Drawings.

F. Connect pipe boot to piping with dual stainless steel straps.
G. Grout lift holes from the outside using non-shrink grout.
H. Install exterior joint collar.
1. Follow manufacturer’s recommendations.
2. Clean surface.
3. Remove the protective paper and place the band around the manhole.
Form the invert channels directly in the concrete of the manhole base with mortar and
concrete brick. Smooth the floor of the manhole outside the channels and slope toward

the channels at not less than 1" per foot, nor more than 2" perfoot.

1. Shape the invert channels to be smooth and semi-circular, conforming to the
inside of the adjacent sewer section. Channel top shall be to crown of pipe.

2. Make changes in direction of flow with a smooth curve of as large a radius as
the size of the manhole will permit.

3. Make changes in size and grade of channels smoothly and evenly.
4. Slope invert uniformly from invert of inlet to invert of outlet.
J. Match manhole top to finish grade utilizing concrete adjustment rings.
1. Manhole tops shall be watertight and at finished grade elevation. If located in

pavement, elevation shall be set to match finishedgrade.

2. Leveling and final grading of manhole frames and covers shall be accomplished
by using concrete brick or concrete grade rings. When using grade rings, a
maximum of two (2) 4" grade rings or one (1) 6" grade ring shall be used.

a. The total number of grade rings shall not exceed 8" in thickness.

b. Grade rings shall be laid in a full bed of non-shrink grout and covered
after laying with a smooth coating of non-shrink grout or hydraulic cement
a minimum of 2”thick.

3. After the manhole has been set in its final position, the cast iron frame for the
cover shall be carefully set at finished grade and properly bonded using a full bed
of non-shrink grout.
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a. Where manholes are constructed in paved areas, sidewalks, etc., the top
surface of the frame and cover shall be tilted so as to conform to the
exact slope, crown, and grade of the existing pavement.

3.2 DROP MANHOLES

A. Where indicated, or as directed by the Engineer, construct drop manhole connections,
complying with details on the Drawings.

3.3 CONNECTION TO EXISTING MANHOLE
A. Connection of gravity sewer main to an existing system made at an existing manhole:

1. Connection to an existing manhole shall be made in the presence of the
Charleston Water System inspector.

2. New holes in manholes shall be core drilled.
a. Size to be sufficient to insert pipe but as small aspractical.
3. When connecting to an existing manhole, temporarily block and/or divert sewage

flows. Use high early strength cement to form proper channels with minimum
interruption of service.

4, Seal around new pipe as specified in details on the Drawings.
5. Invert:
a. Inside the manhole, remove enough existing grout to allow smooth and

complete transition from new connection to existing outlet without
hindering existing inlets.

b. Leave bench smooth and interior clean.
3.4 COATINGS

A. Provi(_JIe epoxy coating system at locations as specified herein and as indicated on the
Drawings.

B. Coating must be applied by a Raven certified applicator.
1. Provide documentation of certification to Engineer.

C. Contractor shall verify thickness during installation by the use of a wet film thickness
gauge.

D. Testing of coating:
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Raven Epoxy Coating shall be tested for pinholes using approved spark test
method (high voltage holiday detection equipment).

The coating applicator must correct any defect found during the test at no
additional cost to the Owner.

3.5 FIELD QUALITY CONTROL

A. Manhole sections shall be free from large honeycomb, cracks, spalds, large chips,
exposed reinforcing, and broken bells or spigots.

B. Allowable deviation in form joints shall be 1”.

C. Edges of bells and spigots shall be even and straight.

3.6 MANHOLE VACUUM TEST

A. General:

1.

B. Test:

6.
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Vacuum test manholes in accordance with ASTM C1244 except that the
minimum test times shall be as defined in the Manhole Vacuum Test Table (test
times modified from those in ASTM C-1244).

Vacuum testing shall not be performed until the manhole is completely finished,
including applying any protective coating where specified.

Manholes shall be thoroughly cleaned of all silt, debris and foreign matter of any

kind prior to the vacuum testing and then again prior to final inspection as
required.

Vacuum tests shall be performed by placing the testing unit at the top of the
manhole in accordance with the manufacturer’'s recommendations.

A vacuum of 10 inches of mercury shall be drawn on the manhole, the valve
on the vacuum line of the test unit closed, and the vacuum pump shut off.

The time shall be measured for the vacuum to drop to 9 inches of mercury.
The manhole shall pass if the time for the vacuum reading to drop from 10
inches of mercury to 9 inches of mercury meets or exceeds the test times

indicated in Table 1 below.

The test times in Table 1 are modified from those in ASTM C-1244. Table 1
shall be included on the Contractor’s test reports.

Refer to ASTM C-1244 for further requirements.
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Table 1

Manhole Vacuum Test Table

Any leaks found during the vacuum testing shall be repaired at no additional
cost by the Contractor in a manner approved by Engineer.

a.

The manhole shall be vacuum tested again after such repairs are made
until the manhole passes the vacuum test at no additional cost to the
Owner.

MINIMUM VACUUM TEST TIMES FOR VARIOUS MANHOLE DIAMETERS
Manhole Manhole Diameter (inches)

Depth 36 | 42 | 48 | 54 [ 60 | e | 72 | 84 96

(feet) Test Time (seconds)
8 60 60 60 60 60 60 66 72 78
10 60 60 60 60 66 72 82 98 114
12 60 60 60 70 78 86 98 118 138
14 60 60 70 82 92 102 114 136 158
16 60 68 80 92 104 116 134 160 188
18 64 76 90 104 118 130 146 178 208
20 70 84 100 116 130 144 162 194 226
22 78 92 110 128 144 158 178 212 246
24 84 102 118 140 156 174 194 232 270
26 92 110 128 150 170 188 210 250 290
28 98 118 138 162 182 202 226 270 314
30 106 126 148 174 196 216 242 288 334
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8. There shall be no groundwater infiltration or other leakage (active or
evidence of being previously active) through the manhole walls, benches,
inverts or pipe connections at the manholes.

a. If leakage is found, it shall be eliminated with an appropriate grout
or non-shrink cement mortar approved by the Engineer.

b. Injection grouting (Avanti AV-202 Multigrout or approved equal)
may be required to stop leaks around the pipe connections or in
the invert channel or benches.

C. The Engineer’s decision on how defective manholes are repaired
shall be final.
9. If any defective manholes are discovered after they have been installed or

during the warranty period, they shall be repaired or replaced in a
satisfactory manner at no additional cost to the Owner.

a. Repaired manholes, including those repaired during the warranty
period, shall be vacuum tested again at no additional cost to the
Owner.
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PART 3 -- EXECUTION

3.01 DESIGN CRITERIA

A. Minimum structural design loading for underground precast concrete vaults shall be as
indicated in ASTM C857, unless otherwise noted herein. Precast items subjected to
vehicular traffic shall be designed for H-20 traffic loading. Other precast items shall be
designed for a vertical live load of 300 psf.

B. Walls of precast items shall be designed for a vertical surcharge of 100 psf.

C. Precast manholes and vaults shall be designed to resist flotation when totally empty and
subjected to groundwater full height of the manhole/vault.

3.02 FABRICATION AND CASTING

A. Fabrication and casting shall conform to Section 03400, Precast Concrete, and to Section
03300, Cast-in-Place Concrete.

B. All base sections designated to receive concrete ballast and all electrical manholes shall
extend monolithically a minimum of 6 inches beyond the outside face of the wall for the
entire periphery. All other utility structures shall have a standard base.

C. Utility structures built around existing pipe shall have a cast-in-place base slab.

3.03 HANDLING, TRANSPORTING, AND STORING

A. Handling, transporting and storing of precast items shall comply with Section 03400,

Precast Concrete.
3.04 INSTALLATION

A. Installation shall conform with Section 03400, Precast Concrete and with the
manufacturer's recommendations or to Section 03300, Cast-in-Place Concrete.

B. Frames and covers or grates shall be set so that tops are at elevations indicated on the
Drawings or flush with finished grade where no elevation is indicated.

C. Joints between riser sections shall be sealed with joint sealant.

D. All openings in utility structures shall have flexible rubber sleeves sized to fit the
connecting pipe and installed to provide watertight joints in accordance with the
manufacturer's recommendations. The interior of the sleeve shall be filled with Class B
concrete.

E. Openings that are too large for flexible rubber sleeves shall utilize rubber bladder seals
which are expanded by water injected using a pressure pump.

F.  All units shall be installed plumb and level.

G. Alllift holes and joints shall be filled with non-shrink grout conforming to Section 03600,
grout inside and out.
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The manhole frames shall be set to their required elevations either with grade rings or with
two or three courses of brick masonry laid around the top of the upper wall section. Such
brick work shall be given a 1-inch mortar coat on the inside and out.

Concrete ballast shall be placed so that it bears directly on the utility structure base against
the outer wall monolithically encircling the structure for the full height indicated on the
Drawings. Additional ballast may be required where the depth or elevation of the structure
varies from the Drawings.

Brick or Concrete Block

Brick or concrete block shall be laid with broken joints and all horizontal and vertical joints
filled with cement-sand mortar. Outside of walls shall be plastered with a minimum 1-inch
thick coat of cement-sand mortar troweled smooth.

Connection to Existing Pipe

1. Verify the diameter and invert elevation of existing pipe to be connected to new
utility structures prior to beginning work on the structures.

2. Provide adequate protection to prevent damage to the existing pipe.

3. Provide adequate means for plugging and/or transferring the existing flow in the
pipe to allow for the construction of inverts and grouting.

4, Cut off the existing pipe sufficiently for connection to the new structure and remove.

5. Thoroughly clean all foreign matter and coat the pipe surface with epoxy adhesive
where the pipe joins the new structure.

6. Install a flexible joint sealer around the pipe.

7. Grout inside and outside of wall penetration with nonshrink grout.

Backfill structures in accordance with Section 02200, Earthwork.

Clean all structures of any accumulation of silt, debris, or foreign matter and keep clean
until final acceptance of the work.

Excavation shall conform to Section 02200, Earthwork.

Structure bases shall bear on a minimum of 8 inches of compacted stone unless otherwise
indicated on the Drawings.

Channel Inverts
1. Inverts shall be placed using Class B concrete with forms sufficient to provide a

smooth half-round shape as shown on the Drawings. Manhole bases employing
full depth precast inverts are acceptable.
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3.05

3.06

3.07

2. Where the slope of the line does not change through a manhole, a constant slope
shall be maintained in the invert. Where slope changes occur within a given
manhole, the transition shall be smooth and shall occur at the approximate center
of the manhole.

3. Inverts shown on the Drawings are taken at the center of the manhole unless
otherwise noted.

ADJUSTMENTS TO EXISTING UTILITY STRUCTURES

Adjust structures as indicated on the Drawings using concrete or cast iron adjustment
rings by approved methods.

Clean covers and inlet castings of all foreign material and paint with one coat of coal tar
epoxy.

ADJUSTING COLLARS AND FINAL ADJUSTMENTS

Adjusting collars shall be as shown on the Drawings. Final adjustments shall be made so
that the manhole ring and cover will be smooth and flush with the finished grade of the
adjacent surface, or as otherwise indicated on the Drawings for manholes shown above
grade.

FLUSHING AND TESTING

Obstruction - After backfilling, all sewers shall be inspected for obstructions and shall be
flushed with water. Flushing shall be a minimum velocity of 2.5 feet per second for a
duration acceptable to the Engineer. Flushing shall remove all dirt, stones, pieces of wood
and other debris which accumulated in the sewer during construction. The Contractor
shall provide a means acceptable to the Engineer for removal of debris flushed from each
section of sewer. If after flushing, any obstructions remain, they shall be removed at the
Contractor's expense.

Visual Inspection - Sewer lines shall be visually inspected from every manhole by use of
mirrors, television cameras, or other devices for visual inspection, and the lines shall all
exhibit a fully circular pattern when viewed from one manhole to the next. Lines which do
not exhibit a true line and grade or have structural defects shall be corrected to meet these
gualifications.

Leakage - Sewers shall be tested for leakage. The program of testing shall fit the
conditions as mutually determined by the Engineer and the Contractor. The Contractor
shall take all necessary precautions to prevent any joints from drawing while the sewers
or their appurtenances are being tested. The Contractor shall, at his own expense, correct
any excess leakage and repair any damage to the pipe and their appurtenances, or to any
structures resulting from or caused by these tests.

Leakage Test Procedure - Each section of sewer shall be tested by closing the lower end
of the sewer to be tested and the inlet sewer of the upper manhole with stoppers and filling
the pipe and manhole with water to a point 6 feet above the crown of the open sewer in
the upper manhole, or, if ground water is present, 6 feet above the sections average
adjacent ground water level as indicated by a monitor well installed adjacent to each
manhole. The line shall be filled with water prior to testing and allowed to stand until the
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pipe has reached its maximum absorption, but not less than two (2) hours. After maximum
absorption has been reached, the head shall be re-established and tested for at least six
(6) hours maintaining the head specified above by measured additions of water. The sum
of these additions shall be the leakage for the test period.

If ground water is present to a height of at least 6 feet above the crown of the sewer at the
upper end of the pipe section to be tested, the leakage test may be made by measuring
the rate of infiltration using a suitable weir or other measuring device approved by the
Engineer. Whether the test is made by infiltration or exfiltration, the allowable leakage shall
not exceed 100 gallons per day per inch of diameter per mile of sewer being tested.

Where the actual leakage exceeds the allowable, the Contractor shall discover the cause
and correct it before the sewer will be accepted. For the purpose of this subsection, a
section of sewer is defined as that length of sewer between successive manholes or
special structures or stubouts for future connections.

E. Low Pressure Compressed Air Test - If the leakage cannot be located by infiltration or
exfiltration testing, this type test may be used. The pipeline shall be considered
acceptable, when tested at an average pressure of 3.0 psi greater than the average back
pressure of any groundwater that may submerge the pipe, if the section under test does
not lose air at a rate greater than 0.0030 cfm per sq. ft. of internal pipe surface.

F. Deflection Test - No sooner than thirty (30) days after final backfill installation, each section
of PVC pipe shall be checked for vertical deflection using an electronic deflecto-meter or
a rigid "Go-No-Go" device. Vertical deflection shall not exceed five (5) percent of the
inside pipe diameter for PVC pipe.

Where the actual deflection exceeds the allowable, the Contractor shall discover the cause
and correct it before the pipe will be acceptable. For the purpose of this subsection, a
section of sewer is defined as that length of sewer between successive manholes or
special structures or stubouts for future connections.

G. Cost of Testing and Repairs - Any and all work necessary to bring the line into
conformance with the infiltration and deflection specifications shall be performed by the
Contractor at no extra cost to the Owner. All apparent sources of infiltration and excessive
deflection shall be repaired by the Contractor.

The Contractor shall provide all water, plugs, hoses, pumps, equipment, etc. necessary
for the proper flushing and testing of the sewers.
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3.08 LEAKAGE TEST FOR PRECAST MANHOLES

A. Hydrostatic Test — Manholes and (other structures where scheduled) shall be
hydrostatically tested by plugging all pipes in the manhole and filling manhole with water
to the rim. Allow the level to equalize due to saturation. Refill manhole to begin test. Test
shall be 2-hour minimum. Allowable leakage is three (3) gallons per hour, total six (6)
gallons for test. If manhole fails test, drain manhole, repair leak(s) and re-test until
manhole passes leakage test.

B. Vacuum Test — With approval from Owner/Engineer, manholes that cannot reasonably
be hydrostatically tested may be vacuum tested.

1. Testing shall be done in accordance with ASTM C1244-05 (or latest revision).

2. Prior to testing, all pipes, holes, and vents entering manhole shall be plugged and
braced.

3. Contractor shall have an approved test head and copy of instructions for use by the
manufacturer.

4. A vacuum of 10-inch hg shall be drawn on the manhole, the valve on the vacuum
line of the test head closed, and the vacuum pump shut-off. The time for the vacuum
pressure to drop to 9-inch hg shall be measured. If the test time meets or exceeds the
test time as specified in the table below, the manhole is acceptable; otherwise, the test
has failed and the manhole should be checked for leaks, corrected, and re-tested. For
sizes and depths of manholes not given in the table, test time shall be calculated as
specified herein.

- END OF SECTION -
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SECTION 02665

TEMPORARY BYPASS PUMPING

PART 1 -- GENERAL

1.01 THE REQUIREMENT

A. Under this item the Contractor is required to design and furnish all materials, labor,
equipment, power, fuel, fuel storage, maintenance, etc. to implement a temporary
pumping system for the purpose of diverting the existing flow around the work area on a
daily basis, for the duration of the project.

B. The design, installation, and operation of the temporary pumping system shall be the
Contractor's responsibility throughout the duration required. All components of the
temporary bypass pumping system shall be provided by the Contractor.

C. The bypass system shall meet the requirements of all codes and regulatory agencies
having jurisdiction. Contractor shall also be responsible for any fines imposed by local,
state, and/or federal agencies for failure to maintain flows or contain spills and/or
overflows.

D. The Contractor shall implement best management practices to prevent and minimize
erosion and resultant sedimentation during all bypass pumping activities in accordance
with Section 02276 — Erosion and Sedimentation Control.

1.02 SUBMITTALS

A. Bypass Pumping Plan: The Contractor shall submit to the Engineer for review and
approval detailed drawings and descriptions outlining all provisions and precautions to be
taken by the Contractor regarding the handling of existing wastewater flows. The plan
must be specific and complete, including such items as schedules, locations, elevations,
capacities of equipment, materials, and all other incidental items necessary and/or
required to insure proper protection of the facilities, including protection of the access and
bypass pumping locations from damage due to the discharge flows, and compliance with
the requirements and permit conditions specified in these Contract Documents. No
construction shall begin until all provisions and requirements have been reviewed by the
Engineer. The plan shall include, but is not limited to, the following details:

1. Staging areas for pumps

2. Plugging methods and types of plugs

3. Number and size of pumps and basis of selection

4, Number, size, material, method of installation, and location of suction piping

5. Number, size, material, method of installation, and location of discharge piping

6. Bypass pump sizes, capacity, number of each size to be on site, and power

requirements
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7. Calculations of static lift, friction losses, and flow velocity (pump curves showing
pump operating range are to be submitted)

8. Standby power generator size (if necessary), location

9. Thrust and restraint block sizes and locations

10. Sections showing suction and discharge pipe depth, embedment, select fill, and
special backfill

11. Method of noise control for each pump and/or generator

12. Any temporary pipe supports and anchoring required

13. Design for access to bypass pumping locations indicated on the drawings

14. Selection of bypass pumping pipe size and material (include method of
connections to pump and other piping)

15. Schedule for installation of and maintenance of bypass pumping lines

16. Describe how bypass pumping system will be monitored

17. Demonstrate upstream manholes will not overflow from surcharging and that
upstream service connections will not be surcharged

18. Show discharge from force main will not surcharge downstream discharge
manhole

19. Show 100% standby for pumps, power, controls, suction piping, and discharge
piping

20. Show force main pipe material and thickness can withstand all normal operating
and surge pressures with a safety factor of 2.0

21. Denote any conditions that will cause pumps to lose suction lift (prime) and
describe procedures to rectify

22. Show that the emergency switchover from primary to secondary pumping will be
automatic should equipment fail

23. Show suction and discharge piping is protected from possible damage from
construction activities

24, Show any planned shifting of bypass equipment during construction

25. Provide for additional facilities as may be required at Specification 01520 —
Maintenance of Plant Operation.
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B. Sequence of Construction Plan: Furnish in accordance with Section 01300 — Submittals.

1.

Contractor’s Sequence of Construction defining work to be performed, including
the following items:

a. Definition of the start date, duration and end date

b. Define activities to be performed by or witnessed by the Owner and date
on which these activities are to be performed.

C. Scheduling/timing of manufacturers field services, as specified.
Interruption of the operation of the existing facilities is required to perform the
Work. Define the purpose for the interruption, date and time of interruption, and

duration of interruption.

Provide complete list of equipment and material that is required to perform each
segment of work.

PART 2 -- PRODUCTS

2.01 PUMPING EQUIPMENT

A. General:

1.

Plant influent and effluent flows must be kept in service at all times unless
approved by the Owner and Engineer. It is essential to the operation of the existing
wastewater system that there shall be minimal interruption in the conveyance of
flows throughout the duration of the project. To this end, the Contractor shall
provide, maintain and operate all temporary facilities such as dams, plugs,
pumping equipment (both primary and back-up units as required), conduits, all
necessary power, and all other labor and equipment necessary to intercept the
outfall flow before it reaches the point where it would interfere with his work, carry
it past his work and return it to the existing system downstream of his work.

It is the Contractor's responsibility to provide equipment that is adequate for the
performance of the Work under this Contract within the time specified. All
equipment shall be kept in satisfactory operating condition, shall be capable of
safely and efficiently performing the required Work, and shall be subject to review
by the Owner's representative at any time within the duration of the Contract. All
Work hereunder shall conform to the applicable requirements of the OSHA
Standards for Construction.

Treatment plant operational requirements take precedence over Contractor
activities.  Therefore, interruption of treatment plant operations must be
coordinated and are subject to the operational requirements of the Owner.
Contractor shall assume that any interruption of treatment plant operations may be
deferred by up to one (1) week from the requested time due to operational
constraints.
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4, The Contractor shall provide for utilities and services for its own operations. The
Contractor shall furnish, install and maintain all temporary utilities during the
contract period including removal upon completion of the Work.

5. The pumps shall be diesel powered and shall be equipped with sound attenuation
equipment capable of reducing noise to 90 dB.

C. Contractor shall be responsible for providing and storing a sufficient quantity of
diesel fuel on-site to continually operate the pumps for the duration of the
temporary bypass pumping period.

d. Contractor shall check the pump fuel levels and shall re-fill the tanks to full capacity
on a daily basis.

6. All pumps used must be constructed to allow dry running for long periods of time
to accommodate the cyclical nature of the flows.

7. Each pump and driver shall be rated for continuous duty operation over the
specified range of conditions without cavitating or overheating, and without
excessive vibration or noise. In addition, each pump and driver shall be rated to
operate intermittently at shut-off head against a closed discharge valve for periods
of not less than 5 minutes without excessive cavitation, overheating, or vibration.

8. Furnish each pump with the necessary stop/start controls.

9. Contractor will not be permitted to stop or impede the main flows under any
circumstances.

B. Temporary Bypass Pumping Requirements: The Contractor is responsible for the
construction of the bypass facilities as described herein. Requirements for the bypass
pumping system is as follows:

1. Bypass pumping system is required to be operated continuously during daily
construction activities while the existing outfall pipeline is modified.

2. Contractor shall determine the number of pumps required to convey the bypass
pumping flows listed in this Section. Contractor shall provide a backup unit for all
components (pumps, power, controls, piping, etc.) of the bypass pumping system.
The backup pump shall be piped into the suction and discharge headers and shall
be on-line, isolated from the primary system by a valve.

3. The bypass pumping equipment shall be capable of pumping treated plant flows
at the below rates (MGD).

Avg Wet
Daily Flow Weather Flow
Existing Pump Station 100 gpm 250 gpm

Contractor will have by-pass pumping facilities manned at all time during operation.
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4, Provide all pipeline plugs, pumps of adequate size to handle the peak daily flow,
and temporary discharge piping to ensure that the total interceptor flow can be
safely diverted around the work area while the sanitary sewer interceptor is
modified. Wet weather flow projections are estimated. Contractor has the options
of either sizing by-pass pumps for the wet weather flow, or provide contingency
plan of placing pipe or keeping pipe in service in the event of wet weather flow.

5. The Contractor shall make all arrangements for bypass pumping during the time
when the existing outfall pipeline is being modified for any reason.

6. Discharge piping shall be constructed of steel, ductile iron, or polyethylene pipe
with positive, restrained joints. Under no circumstances will aluminum “irrigation”
type piping or glued PVC pipe be allowed. Discharge hose will only be allowed in
short sections and by specific permission from the Engineer.

7. Operation: The bypass pumps are to have variable capacity by controlling the
speed of operation. Each pump shall have a separate control panel.

8. Provide pressure and vacuum gauges on the suction and discharge headers.

9. Provide pressure switches to start and stop the pumps and a pressure transmitter

to vary the speed of the pumping units.

PART 3 -- EXECUTION

3.01

3.02

PREPARATION

The Contractor is responsible for locating any existing utilities in the area where the
Contractor selects to locate the bypass pumps and pipelines. The Contractor shall locate
his bypass pipelines to minimize any disturbance to existing utilities and shall obtain
approval of the pipeline locations from the Owner and the Engineer. All costs associated
with relocating utilities and obtaining all approvals shall be paid by the Contractor under
Bid Item for By-Pass Pumping.

During bypass pumping operations, the Contractor shall protect the existing outfall
pipeline, including the manholes, from damage inflicted by his equipment. The Contractor
shall be responsible for all physical damage to the existing system caused by human or
mechanical failure.

Contractor shall keep spare parts for pumps and piping on-site as requested. Adequate
hoisting equipment for each pump and accessories shall be maintained on the site.

INSTALLATION AND REMOVAL

The Contractor shall pipe sections or make connections to the existing interceptor and
construct temporary bypass pumping structures only at the access location and as may
be required to provide an adequate suction conduit.

The temporary bypass pumping system shall be tested before placing the system in
operation. Testing periods shall occur only between the hours of 8:30 a.m. and 3:00 p.m.,
Monday through Thursday. Testing of bypass pumping system shall NOT be allowed
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3.03

3.04

Friday through Sunday, on the Owner’s scheduled Holidays, or on the day immediately
prior to an Owner’s scheduled Holiday. In addition, testing of bypass pumping system
shall only be performed during the Owner’s normally scheduled work days. Testing shall
include leakage testing, pressure testing, and operational testing.

1. Leakage and pressure test: Contractor shall perform leakage and pressure testing
for a minimum of two (2) hours on the pump duty suction piping and duty discharge
piping in accordance with Article 3.03, Paragraph A. Contractor shall then remove
the duty piping and shall install the standby suction piping and standby discharge
piping and perform the same test for an additional two (2) hours.

2. Operation test: Contractor shall operate the temporary bypass pumping system
for as long as necessary to demonstrate reliable operation of the entire system,
including but not limited to pumps and controls, to the satisfaction of the Owner.

Plugging or blocking of outfall flows shall incorporate primary and secondary plugging
devices. When plugging or blocking is no longer needed for performance of the work, the
plugs are to be removed in a manner that permits the outfall flow to slowly return to normal
without surge, surcharging, or causing other major disturbances downstream.

At the conclusion of the bypass pumping operation and once written permission is granted
by the Owner and Engineer, Contractor shall remove all temporary bypass components
and restore the site to original conditions to the satisfaction of the Owner and Engineer.

QUALITY CONTROL AND MAINTENANCE

Testing: Contractor shall perform leakage and pressure tests of the bypass pump suction
and discharge piping using clean water prior to actual operation. Low pressure air test
shall be conducted at a test pressure of 5 psi. The Engineer will be given 24 hours notice
prior to testing.

Inspection: During the time the Contractor is working at the project site, Contractor shall
inspect the bypass pumping system every two (2) hours to ensure that the system is
working correctly and shall keep a written log of the pump inspection results. Contractor
shall inspect the bypass pumping system a minimum of either one (1) time per day or as
often as necessary to ensure full fuel tanks for the bypass pumps.

Maintenance Service: Contractor shall insure that the temporary pumping system is
properly maintained and a responsible and competent mechanic/operator shall be on call
at all times.

SEQUENCE OF CONSTRUCTION

Contractor shall propose a Sequence of Construction incorporating all constraints detailed
in this Section and shall secure concurrence of Owner prior to starting work.
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B. The Contractor shall submit a construction plan and schedule, which details the methods,
means, techniques, and sequences to be used to establish a base element of surety
against a wastewater spill, to the Engineer for review and approval by the Owner at least
two (2) weeks prior to any connections to existing pipes or structures. Such plan shall
provide assurance against a wastewater spill, with at least one level of backup. Any and
all fines or fees imposed upon the Owner resulting from spills or process interruptions shall
be assessed solely upon Contractor. One week prior to connections being made to
existing structures or pipes, a coordination meeting shall be held between the Contractor,
Engineer, and Owner to discuss the construction plan previously submitted by the
Contractor.

C. Schedule of construction, interconnecting details, and other revisions necessary for proper
interfacing of the Work are to be subsequently modified by Contractor accounting for
results of said coordination meeting. The Engineer and Owner are to be notified 24 hours
prior to any actual interruptions or connections being made. Begin no work prior to
securing Owner’s approval of respective connection plan and work schedule.

- END OF SECTION -
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SECTION 02831

STEEL FENCING

PART 1 -- GENERAL

1.01

A.

1.02

1.03

A.

THE REQUIREMENT

The Contractor shall furnish and install steel fencing, posts, gates, etc., where shown on the
Drawings and in compliance with these Specifications.

Fencing shall be of the chain link type 2” mesh. The 6-foot high fabric (ends twisted and
barbed) shall clear the final grade by 2 inches. All materials shall be vinyl-coated green or
black coating including fabric, posts, rails and associated appurtenances.

RELATED WORK SPECIFIED ELSEWHERE

Section 03300 - Cast-in-Place Concrete.

SUBMITTALS

Shop Drawings shall be furnished in accordance with Section 01300, Submittals.

PART 2 -- PRODUCTS

2.01 CHAIN LINK FABRIC
A. Fabric shall be 9-gauge aluminum coated wire woven in a 2-inch diamond mesh conforming
to ASTM A491. Top and bottom selvage to have a barbed finish. Minimum weight of coating
shall be 0.40 ounce per square foot of wire surface. The coated wire shall have a minimum
tensile strength of 80,000 Ibs. per square inch.
B. Install fabric 2 inches above ground level. Fence shall be stretched tight and securely
fastened to posts at points spaced 12 inches apart maximum.
2.02 POSTS
A. Posts and rails shall be galvanized standard weight pipe conforming to the requirements of
ASTM F1083.
1. Line Posts: Line posts shall be Schedule 40, 2-3/8 inch O.D. galvanized pipe with
minimum bending strength of 201 pounds under a 6-foot cantilever load. Line posts
shall be spaced at a maximum 10-foot O.C.
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2. Terminal Posts: All end, corner, intermediate, and pull posts and gate leaves 6'0"
wide and less shall be 2-7/8 inch O.D. galvanized Schedule 40 pipe with minimum
bending strength of 381 pounds on 6-foot cantilever load. Gate posts for gate leaves
shall be Schedule 40 pipe complying with ASTM F1083 of diameters as follows:

Gate Leaf Width Pipe O.D. Weight per Ft.
0'to 6' 2-7/8" 5.79 Ibs.
Over 6'to 13' 4" 9.1 Ibs.
Over 13'to 18 6-5/8" 18.97 Ibs.
Over 18' 8-5/8" 24.7\bs.
2.03 TENSION WIRE

A. Top and bottom tension wire shall be No. 7 gauge aluminum coated steel wire. Fabric shall

be securely tied to tension wire at intervals not to exceed 24-inches.
2.04 POST TOPS

A. Gate, end, corner and line post tops shall be malleable iron or pressed steel and shall be
hot dipped galvanized conforming to ASTM A153.

B. Angles for line post extension arms shall be approximately 45 degrees from the vertical and
the top slot for barbed wire shall be a minimum of 12 inches above the fabric and a
minimum of 10 inches from the fence line.

2.05 BRACES AND TOP RAILS

A. Braces and top rails (where shown on the Drawings) shall be 1.66-inch O.D., Schedule 40
galvanized pipe with minimum vertical bending strength of 202 pounds on 10-foot span.

B. Toprails shall be continuous and shall pass through the post tops. The coupling used to join
the top rail lengths shall allow for expansion. Brace rails shall be provided at all terminal
posts, located between the top and grade lines and extend from the terminal post to the first
adjacent post. Braces shall be securely fastened at both ends. Brace ends for receiving
brace rails shall be malleable iron or castings of 356.0 (formerly SG70A) alloy, or equivalent
of ASTM B26 or B108.

C. Truss and stretcher bands shall be 1/8-inch x 7/8-inch pressed steel, supplied with carriage
bolts and nuts. Bolts shall be 5/16-inch by 1 1/4-inch. Truss rods shall be 3/8-inch nominal
diameter.

2.06 FABRICTIES

A. Wire ties shall be preformed 0.148-inch diameter (9 gauge) aluminum. Flat band type ties
shall be 1100-H18 or 3003-H14, .064-inch thick by 1/2-inch wide.

B. Hogrings for attaching tension wire to fabric shall be 0.105-inch diameter, Alloy 1100-H14.
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2.07

GATES

Gate frames shall be made of 2-inch O.D. ASTM F1083 pipe, 2.72 Ibs. per foot hot dipped
galvanized. Fabric shall match fence. Gate frames shall be welded or assembled with
riveted corner castings. Gate frames shall be equipped with 3/8-inch diameter adjustable
truss bars. Hinges shall be ball and socket.

Vehicle access gate shall be a pair of 7’ long by 6’ high sections constructed of 2” O.D. pipe.
Frame members shall not exceed 6” in length.

Gate shall be equipped with a prop post center latch and hasp assembly. A ground anchor
cast in concrete shall be provided.

Gate shall be factory fabricated and equipped with fate hold backs. Panel shall have a
horizontal brace at center of fabric.

PART 3 -- EXECUTION

3.01

A.

3.02

D.

INSTALLATION

All'line posts shall be spaced equidistant in the fence line on a maximum of 10-foot centers.
Posts shall be set plumb in concrete bases as detailed on Drawings. The top of the posts
shall be brought to a smooth grade line. The wire fence shall be set accurately to line and
grade and shall be plumb.

End, corner, pull or intermediate posts shall be placed in the following locations: corners;
changes in direction; abrupt changes in grade; intervals no greater than 500 feet in the
fence line. Each end or gate post shall have one brace assembly and each corner or
intermediate post shall have two brace assemblies.

Horizontal braces shall be provided at all terminal posts, corner posts, and intermediate
posts between top rail and ground and shall extend from the above-mentioned posts to the
first adjacent line posts. Braces shall be securely fastened to the line posts by brace ends
and brace bands and to the terminal posts by approved rail end connectors. Diagonal brace
rods shall be trussed from the brace end on the line post back to the terminal post, corner
post or intermediate post and fastened to it by an approved connector.

POST FOUNDATIONS

Post holes shall be in true alignment and of sufficient size to provide a permanent
foundation of concrete. Holes shall be well centered on the posts. A minimum diameter of
12 inches shall be required for all posts.

Post foundations shall be carefully rodded or tamped into place. The top of concrete shall
extend 2 inches above ground line and shall be neatly troweled and leveled up from edges
to the posts so as to have a pitch outward in all directions.

No materials shall be installed on the posts, nor shall any load be applied to the posts within
3 days after the individual post foundation is completed.

All concrete shall be Class "B" in conformance with Section 03300, Cast-in-Place Concrete.
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3.04 PADLOCK AND KEYS

A. One solid brass padlock shall be furnished with each gate. Padlocks shall be master keyed
to the system specified under Section 08710, Finish Hardware.
3.05 TEMPORARY FENCING

A. The Contractor shall furnish and install all temporary fencing and appurtenances as shown
on the Drawings or as required during construction to adequately secure the site prior to

installation of the permanent fence.

- END OF SECTION -
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SECTION 02910

FINAL GRADING AND LANDSCAPING

PART 1 -- GENERAL

1.01

A.

1.02

1.03

THE REQUIREMENT

Furnish all labor, equipment, and materials necessary for final grading, topsoiling, seeding,
and miscellaneous site work not included under other Sections, but required to complete
the work as shown on the Drawings and specified herein. Under this Section, all areas of
the project site disturbed by excavation, materials storage, temporary roads, etc., shall be
reseeded as specified herein.

RELATED WORK SPECIFIED ELSEWHERE

Section 02276 - Erosion and Sedimentation Control.

Section 02500 - Surface Restoration.

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Product Data

2. Certification of all materials

3. Three (3) copies of composition and germination certification and of test results for
grass seed.

PART 2 -- PRODUCTS

2.01 CONTRACTOR'S RESPONSIBILITIES
A. Furnish and submit certification for the materials used as specified in the General
Conditions, Division 1 and Division 2.
2.02 TOPSOIL
A. Upon completion and approval of the rough grading, the Contractor shall place the topsoil
over all areas disturbed during construction under any contract except those areas which
will be paved, graveled or rip rapped. Topsoil shall not be placed in a frozen or muddy
condition and shall contain no toxic materials harmful to grass growth. Topsoil shall be as
defined under Section 02200, Earthwork.
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2.03

2.04

2.05

2.06

WATER

Water shall be furnished to the Contractor by the Owner from existing facilities as directed
by the Engineer.

The Contractor shall furnish all hoses and connections necessary to complete the
landscaping work.

FERTILIZER

Fertilizer shall be a complete commercial fertilizer with components derived from
commercial sources. Fertilizer analysis shall be determined from field soil sampling in
appropriate number taken by the Contractor and analyzed by the Clemson University
Cooperative Extension Service or other independent laboratory. Contractor shall furnish
fertilizer in accordance with the recommendations of the Clemson University Cooperative
Extension Service.

One-quarter of the Nitrogen shall be in the form of nitrates, one-quarter in the form of
ammonia salts, and one-half in the form of natural organic Nitrogen. Available Phosphoric
Acid shall be free from superphosphate, bone, or tankage. Potash shall be Sulphate of
Potash. Elements shall conform to the standards of Association of Official Agricultural
Chemists.

Fertilizer shall be delivered in standard size bags marked with the weight, analysis of
contents, and the name of the manufacturer. Fertilizer shall be stored in weatherproof
storage areas and in such a manner that its effectiveness will not be impaired.

LIME

At least 50% shall pass a No. 200 U.S.S. mesh sieve. At least 90% shall pass a No. 100
U.S.S. mesh sieve and 100% shall pass a No. 10 U.S.S. mesh sieve. Total carbonates
shall not be less than 80% or 44.8% Calcium Oxide equivalent. For the purpose of
calculation, total carbonates shall be considered as Calcium Carbonate.

GRASS SEED

The Contractor shall furnish the kinds and amounts of seed to be seeded in all areas
disturbed by the construction work. All seed shall be labeled to show that it meets the
requirements of the South Carolina Code of Laws, Title 46, Chapter 21. All seed must
have been tested within six (6) months immediately preceding the planting of such material
on the job.

The inoculant for treating legume seed shall be a pure culture of nitrogen-fixing bacteria
prepared specifically for the species. Inoculants shall not be used later than the date
indicated on the container. The quality of the seed shall conform to the following:
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Minimum Minimum Maximum

Seed Purity Germination Weed Seed
Type (%) (%) (%)
Fescue (fungus free) 98 90 1.00
Rye 98 85 0.10
Bahia grass 98 85 0.25
Millet 98 85 0.50

C. Seed containing prohibited noxious weed seed shall not be accepted. Seed shall be in
conformance with South Carolina Code of Law restrictions for restricted noxious weeds.

D. Seed mixtures to be used on the project shall be as follows:

Schedule Common Seed Name Application Rate

No. (Ib/acre) Planting Dates

TEMPORARY SEEDING

1 Browntop Millet (Alone) 40 April 15 — August 31

2 Browntop Millet (Mix) 10 April 15 — August 31
September 1 — December 15

3 Rye Grain (Alone) 56 and

February 1 — April 15
September 1 — December 15

4 Rye Grain (Mix) 10 and

February 1 — April 15
5 Rye Grass (Alone) 50 September 1 — November 15
6 Rye Grass (Mix) 8 September 1 — November 15

FOR STEEP SLOPES/CUT SLOPES
Weeping Lovegrass

1 (Alone) 4 April 15 — July 31
2 Weeping Lovegrass (Mix) 2 April 15 — July 31
Notes

1. If pHin soil is less than 5.0, add 3,000 Ib/acre of lime.
2. Add 500 Ib/acre 10-10-10 fertilizer.
3. Add 3,000-4,000 Ib/acre straw mulch.
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Schedule Application Rate
No. (Ib/acre)

Common Seed Name Planting Dates

PERMANENT SEEDING

1
2

3

Bahia Grass (Alone) 40 April 15 — July 20

Bahia Grass (Mix) 30 April 15 — July 20
Bermuda Grass, hulled

(Alone) 8-12 May 10 — August 20
Be_rmuda Grass, hulled 4-6 May 15 — August 31
(Mix)

Fescue, Tall (KY31) Alone 40 September 25 — December 20
Fescue, Tall (KY31) Mix 20 September 25 — December 20

Sericea Lespedeza

(Scarified) Alone or Mix

(inoculate with EL 40 May 1 — August 15
Inoculant

Ladino Clover (Mix only)
Inoculate with AB 2 September 25 — December 20
Inoculant

FOR STEEP SLOPES/CUT SLOPES

Weeping Lovegrass

1 (Alone) 4 May 1 — August 31
2 Weeping Lovegrass (Mix) 2 May 1 — August 31
Crownvetch (Mix)
3 Inoculate with Type M 8-10 March 20 — May 25
Inoculant
Notes
1. Add 3,000 Ib/acre of ground course textured agricultural limestone.
2. Add 1,000 Ib/acre 10-10-10 fertilizer.
3. Add 4,000 Ib/acre straw mulch.
2.07 WOOD CELLULOSE FIBER MULCH

A. For use in hydroseeding grass seed in combination with fertilizers and other approved
additions, shall consist of especially prepared wood cellulose fibers such as "Conwed",
"Mat-Fiber", or equal, and have no growth or germination inhibiting factors, and be dyed
green.

B. The wood cellulose fiber shall have the additional characteristic of dispersing rapidly in
water to form a homogeneous slurry and remain in such state when agitated in the
hydraulic mulching unit, or adequate equal, with the specified materials.
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2.08

2.09

2.10

211

When applied, the wood cellulose fiber with additives will form an absorptive mat but not
a plant inhibiting membrane, which will allow moisture, natural or mechanical, to percolate
into underlying soil.

The mulch shall be supplied, compressed in packages containing 50 pounds of material
having an equilibrium air dry moisture content at time of manufacture of 12% plus or minus
3%. Wood cellulose fiber mulch shall be stored in a weatherproof storage area and in
such a manner that effectiveness will not be impaired.

STRAW MULCH

Straw used for mulch shall be small grain hay. Hay shall be undamaged, air dry, threshed
straw, free of undesirable weed seed. Straw mulch is not required for seeded areas
treated with a temporary soil stabilizer.

TEMPORARY SOIL STABILIZER

The temporary agent for soil erosion control shall consist of an especially prepared highly
concentrated powder which, when mixed with water, forms a thick liquid such as
"Enviroseal 2001" by Enviroseal Corporation, "Terra Control" by Quattro Environmental,
Inc., or "CHEM-CRETE ECO-110" by International CHEM-CRETE Corporation, and
having no growth or germination inhibiting factors. The agent shall be used for
hydroseeding grass seed in combination with other approved amendments resulting in a
highly viscous slurry which, when sprayed directly on the soil, forms a gelatinous crust.

ROLLED EROSION CONTROL PRODUCTS

The rolled erosion control products (RECPs) shall be as specified in Section 02276 -
Erosion and Sedimentation Control.

RIPRAP

Furnish and install sufficient quantity of landscape gravel or riprap to cover over the ground
to a minimum 4-inch depth for gravel and 24-inch depth for riprap, unless otherwise noted,
or indicated on the Drawings.

During placing, the stone shall be graded so that the smaller stones are uniformly
distributed through the mass. The Contractor may place the stone by mechanical
methods, augmented by hand placing where necessary or ordered by the Engineer. The
placed riprap shall form a properly graded, dense, neat layer of stone.

All topsoil and vegetative matter shall be removed from the subgrade surfaces prior to the
placement of landscape gravel or riprap.

PART 3 -- EXECUTION

3.01 GRADING
A. After approval of the rough grading, the Contractor shall commence his preparations of
the subgrade for the various major conditions of the work as follows:
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3.02

3.03

3.04

1. Bare soil for riprap area at subgrade (24-inches below final grade, or as directed
by the Engineer).

2. Topsoil for lawn and road shoulder seed area - scarify 2-inch depth of subgrade
(4-inches below final grade) prior to placing topsoil.

Final surface grading of the topsoiled, landscape graveled, and riprapped areas shall be
mechanically raked or hand raked to an even finished surface alignment.

TOPSOIL

Topsoil shall be spread in place for quantity required for lawn and road shoulder seed
areas at 4-inch consolidated depth, and sufficient quantity for certain plant beds and
backfill for shrubs and trees as specified.

SEEDBED PREPARATION

Contractor shall prepare all areas to receive temporary or permanent seeding measures
prior to planting.

Topsoil shall be placed in areas to be seeded and roughened with tracked equipment or
other suitable measures. Slopes steeper than 3:1 may be roughened by grooving,
furrowing, tracking, or stairstep grading. Slopes flatter than 3:1 should be grooved by
disking, harrowing, raking, operating planting equipment on the contour.

Soil amendments including, but not limited to, lime and fertilizer shall be spread as
necessary, and at the rates specified in this Section. Seeding shall be as per the type and
rates specified in this Section. Seed shall be broadcast as soon as possible following
roughening, before surface has been sealed by rainfall.

HYDROSEEDING AND GRASS

The Contractor shall grow a stand of grass by hydroseeding method on all disturbed areas.
The Contractor shall be responsible for the satisfactory growth of grass throughout the
period of the one-year guarantee.

The Contractor's work shall include the preparation of the topsoil and bare soil seed bed,
application of fertilizer, limestone, mulching, inoculant, temporary soil stabilizer, watering,
and all other operations necessary to provide a satisfactory growth of sod at the end of
the one-year maintenance period. Areas without satisfactory sod at the end of one (1)
year shall be replanted until satisfactory growth is obtained and acceptable to the
Engineer.

All areas to be seeded shall be done by the hydraulic seeding method including all
additives and amendments required. A "Reinco", "Finn", or "Bowie" type hydromulcher
with adjustable nozzles and extension hoses, or equal, shall be utilized. General capacity
of tank should range from 500 to 2,500 gallons, or as approved by the Engineer.
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3.05

Hydraulic seeding shall be carried out in three steps. Step one shall consist of the
application of lime. In step two the seed mixture shall be mixed with the fertilizer, wood
cellulose fiber mulch, and any required inoculants and applied to the seed bed. Step three
shall consist of application of top dressing during the first spring or fall, whichever comes
first, after step two.

Top dressing shall consist of a commercial grade fertilizer plus Nitrogen or other analysis
as may be recommended by soil testing. Types and application rates of seed mixtures,
lime, fertilizer, and wood cellulose fiber mulch, shall be as shown in the Seeding Schedule.

Ingredients for the mixture and steps should be dumped into a tank of water and
thoroughly mixed to a homogeneous slurry and sprayed out under a minimum of 300-350
pounds pressure, in suitable proportions to accommodate the type and capacity of the
hydraulic machine to be used. Applications shall be evenly sprayed over the ground
surface. The Contractor shall free the topsoil of stones, roots, rubbish, and other
deleterious materials and dispose of same off the site. The bare soil, except existing steep
embankment area, shall be rough raked to remove stones, roots, and rubbish over
4-inches in size, and other deleterious materials and dispose of same off the site.

No seeding should be undertaken in windy or unfavorable weather, when the ground is
too wet to rake easily, when it is in a frozen condition, or too dry. Any bare spots shown
in two to three weeks shall be recultivated, fertilized at half the rate, raked, seeded, and
mulched again by mechanical or hand broadcast method acceptable to the Engineer.

Areas that have been seeded with a temporary seed mixture shall be mowed to a height
of less than 2-inches and scarified prior to seeding with the permanent seed mixture.

The Contractor shall provide, at his own expense, protection for all seeded areas against
trespassing and damage at all times until acceptance of the work. Slopes shall be
protected from damage due to erosion, settlement, and other causes and shall be repaired
promptly at the Contractor's expense.

The Contractor shall water newly seeded areas of the lawn and road shoulder mix once a
week until the grasses have germinated sufficiently to produce a healthy turf, or unless
otherwise directed by the Engineer. Each watering shall provide three (3) gallons per
square yard. The Contractor shall furnish all necessary hoses, sprinklers, and
connections.

The first and second cutting of the lawn grasses only shall be done by the Contractor. All
subsequent cuttings will be done by the Owner's forces in a manner specified by the
Contractor.

DITCH AND SWALE EROSION PROTECTION

All ditches and swales indicated on the Drawings shall be lined with a rolled erosion control
product (RECP). The area to be covered shall be properly graded and hydroseeded
before the RECP is installed. Installation shall be in accordance with Section 02276,
Erosion and Sedimentation Control.
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3.06

3.07

3.08

MAINTENANCE

The Contractor shall be responsible for maintaining all seeded areas through the end of
his warranty period. Maintenance shall include but not be limited to, annual fertilization,
mowing, repair of seeded areas, irrigation, and weed control. The Contractor shall
provide, at his own expense, protection for all seeded areas against trespassing and
damage at all times until acceptance of the work. Slopes shall be protected from damage
due to erosion, settlement, and other causes and shall be repaired promptly at the
Contractor's expense.

Annual fertilization shall consist of an application of 500#/acre of 10-10-10 commercial
grade fertilizer, or its equivalent and 60#/acre of nitrogen in early fall, or other analysis as
may be determined by soil test. Annual fertilization shall be in addition to top dressing and
shall be performed by the Contractor each fall season after planting until the work is
substantially complete.

Mowing shall be scheduled so as to maintain a minimum stand height of 4-inches or as
directed by the Engineer. Stand height shall be allowed to reach 8 to 10-inches prior to
mowing.

All seeded areas shall be inspected on a regular basis and any necessary repairs or
reseedings made within the planting season, if possible. If the stand should be over 60%
damaged, it shall be re-established following the original seeding recommendations.

CLEANUP

The Contractor shall remove from the site all subsoil excavated from his work and all other
debris including, but not limited to, branches, paper, and rubbish in all landscape areas,
and remove temporary barricades as the work proceeds.

All areas shall be kept in a neat, orderly condition at all times. Prior to final acceptance,
the Contractor shall clean up the entire landscaped area to the satisfaction of the
Engineer.

SEEDING SCHEDULE

All seeding and mulching to be completed by the Contractor shall conform to the schedule
specified herein and on the Contract Drawings. Areas seeded with temporary seed
mixtures shall be reseeded by the Contractor at no additional cost to the Owner with
permanent seed as directed by the Engineer.

Application rates of seed mixtures, lime, fertilizer, mulch and top dressing are provided in
the schedule.

- END OF SECTION -
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SECTION 03100

CONCRETE FORMWORK

PART 1 -- GENERAL

1.01 THE REQUIREMENT
A. Provide materials, labor, and equipment required for the design and construction of all
concrete formwork, bracing, shoring and supports in accordance with the provisions of the
Contract Documents.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03200 - Reinforcing Steel
B. Section 03250 - Concrete Accessories
C. Section 03290 - Joints in Concrete
D. Section 03300 - Cast-in-Place Concrete
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
;ﬁ)decifications, codes, and standards refer to the most current issue available at the time of
1. International Building Code with SC Modifications
2. ACI 318 - Building Code Requirements for Structural Concrete
3. ACI 301 - Specifications for Structural Concrete for Buildings
4. ACI 347 - Recommended Practice for Concrete Formwork
5. U.S. Product Standard for Concrete Forms, Class |, PS 1
6. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and
Materials
1.04 SUBMITTALS
A. Submit the following in accordance with Section 01300, Submittals.
1. Manufacturer's data on proposed form release agent
2. Manufacturer's data on proposed formwork system including form ties
30533-008:1/8/2020 03100-1 Charleston Water System

Thomas Island Regional PS and Interceptor

ydg.7T20S0



1.05

A.

QUALITY ASSURANCE

Concrete formwork shall be in accordance with ACI 301, ACI 318, and ACI 347.

PART 2 -- PRODUCTS

2.01

A.

B.

2.02

FORMS AND FALSEWORK
All forms shall be smooth surface forms unless otherwise specified.

Wood materials for concrete forms and falsework shall conform to the following
requirements:

1. Lumber for bracing, shoring, or supporting forms shall be Douglas Fir or Southern
Pine, construction grade or better, in conformance with U.S. Product Standard
PS20. All lumber used for forms, shoring or bracing shall be new material.

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded,
exterior type Douglas Fir or Southern Pine high density overlaid (HDO) plywood
manufactured especially for concrete formwork and shall conform to the
requirements of PS1 for Concrete Forms, Class |, and shall be edge sealed.
Thickness shall be as required to support concrete at the rate it is placed, but not
less than 5/8-inch thick.

Other form materials such as metal, fiberglass, or other acceptable material that will not
adversely affect the concrete and will facilitate placement of concrete to the shape, form,
line and grade indicated may be submitted to the Engineer for approval, but only materials
that will produce a smooth form finish equal or better than the wood materials specified will
be considered.

FORMWORK ACCESSORIES

Form ties shall be provided with a plastic cone or other suitable means for forming a conical
hole to insure that the form tie may be broken off back of the face of the concrete. The
maximum diameter of removable cones for rod ties, or of other removable form-tie fasteners
having a circular cross-section, shall not exceed 7/8-inch, and all such fasteners shall be
such as to leave holes of regular shape for reaming.

Form ties for water-retaining structures shall have integral waterstops. Removable taper
ties may be used when acceptable to the Engineer. A preformed mechanical EPDM rubber
plug shall be used to seal the hole left after the removal of the taper tie. Plug shall be X-
Plug by the Greenstreak Group, Inc., or approved equal. Friction fit plugs shall not be used.

Form release agent shall be a blend of natural and synthetic chemicals that employs a
chemical reaction to provide quick, easy and clean release of concrete from forms. It shall
not stain the concrete and shall leave the concrete with a paintable surface. Formulation of
the form release agent shall be such that it would minimize formation of "bug holes" in cast-
in-place concrete.
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PART 3 -- EXECUTION

3.01

A.

3.02

FORM DESIGN

Forms and falsework shall be designed for total dead load, plus all construction live load as
outlined in ACI 347. Design and engineering of formwork and safety considerations during
construction shall be the responsibility of the Contractor.

Forms shall be of sufficient strength and rigidity to maintain their position and shape under
the loads and operations incident to placing and vibrating the concrete. The maximum
deflection of facing materials reflected in concrete surfaces exposed to view shall be 1/240
of the span between structural members.

All forms shall be designed for predetermined placing rates per hour, considering expected
air temperatures and setting rates.

CONSTRUCTION

The type, size, quality, and strength of all materials from which forms are made shall be
subject to the approval of the Engineer. No falsework or forms shall be used which are not
clean and suitable. Deformed, broken or defective falsework and forms shall be removed
from the work.

Forms shall be smooth and free from surface irregularities. Suitable and effective means
shall be provided on all forms for holding adjacent edges and ends of panels and sections
tightly together and in accurate alignment so as to prevent the formation of ridges, fins,
offsets, or similar surface defects in the finished concrete. Joints between the forms shall
be sealed to eliminate any irregularities. The arrangement of the facing material shall be
orderly and symmetrical, with the number of seams kept to a practical minimum.

Forms shall be true to line and grade, and shall be sufficiently rigid to prevent displacement
and sagging between supports. Curved forms shall be used for curved and circular
structures. Straight panels joined at angles will not be acceptable for forming curved
structures. Forms shall be properly braced or tied together to maintain their position and
shape under a load of freshly-placed concrete. Facing material shall be supported with
studs or other backing which shall prevent both visible deflection marks in the concrete and
deflections beyond the tolerances specified.

Forms shall be mortar tight so as to prevent the loss of water, cement and fines during
placing and vibrating of the concrete. Specifically, the bottom of wall forms that rest on
concrete footings or slabs shall be provided with a gasket to prevent loss of fines and paste
during placement and vibration of concrete. Such gasket may be a 1to 1-1/2 inch diameter
polyethylene rod held in position to the underside of the wall form.

All vertical surfaces of concrete members shall be formed, and side forms shall be provided
for all footings, slab edges and grade beams, except where placement of the concrete
against the ground is called for on the Drawings. Not less than 1-inch of concrete shall be
added to the thickness of the concrete member as shown where concrete is permitted to be
placed against timmed ground in lieu of forms. Such permission will be granted only for
members of comparatively limited height and where the character of the ground is such that
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3.03

it can be trimmed to the required lines and will stand securely without caving or sloughing
until the concrete has been placed.

All forms shall be constructed in such a manner that they can be removed without
hammering or prying against the concrete. Wood forms shall be constructed for wall
openings to facilitate loosening and to counteract swelling of the forms.

Adequate clean-out holes shall be provided at the bottom of each lift of forms. Temporary
openings shall be provided at the base of column forms and wall forms and at other points
to facilitate cleaning and observation immediately before the concrete is deposited. The
size, number and location of such clean-outs shall be as acceptable to the Engineer.

Construction joints shall not be permitted at locations other than those shown or specified,
except as may be acceptable to the Engineer. When a second lift is placed on hardened
concrete, special precautions shall be taken in the way of the number, location and
tightening of ties at the top of the old lift and bottom of the new to prevent any unsatisfactory
effect whatsoever on the concrete. For flush surfaces at construction joints exposed to
view, the contact surface of the form sheathing over the hardened concrete in the previous
placement shall be lapped by not more than 1 inch. Forms shall be held against hardened
concrete to prevent offset or loss of mortar at construction joints and to maintain a true
surface.

The formwork shall be cambered to compensate for anticipated deflections in the formwork
due to the weight and pressure of the fresh concrete and due to construction loads. Set
forms and intermediate screed strips for slabs accurately to produce the designated
elevations and contours of the finished surface. Ensure that edge forms and screed strips
are sufficiently strong to support vibrating screeds or roller pipe screeds if the nature of the
finish specified requires the use of such equipment. When formwork is cambered, set
screeds to a like camber to maintain the proper concrete thickness.

Positive means of adjustment (wedges or jacks) for shores and struts shall be provided and
all settlement shall be taken up during concrete placing operation. Shores and struts shall
be securely braced against lateral deflections. Wedges shall be fastened firmly in place
after final adjustment of forms prior to concrete placement. Formwork shall be anchored to
shores or other supporting surfaces or members to prevent upward or lateral movement of
any part of the formwork system during concrete placement. If adequate foundation for
shores cannot be secured, trussed supports shall be provided.

Runways shall be provided for moving equipment with struts or legs. Runways shall be
supported directly on the formwork or structural member without resting on the reinforcing
steel.

TOLERANCES

Unless otherwise indicated in the Contract Documents, formwork shall be constructed so
that the concrete surfaces will conform to the tolerance limits listed in ACI 117.

Structural framing of reinforced concrete around elevators and stairways shall be accurately
plumbed and located within 1/4 in. tolerance from established dimensions.
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3.04

3.05

3.06

The Contractor shall establish and maintain in an undisturbed condition and until final
completion and acceptance of the project, sufficient control points and bench marks to be
used for reference purposes to check tolerances. Plumb and string lines shall be installed
before concrete placement and shall be maintained during placement. Such lines shall be
used by Contractor's personnel and by the Engineer and shall be in sufficient number and
properly installed. During concrete placement, the Contractor shall continually monitor
plumb and string line form positions and immediately correct deficiencies.

Regardless of the tolerances specified, no portion of the building shall extend beyond the
legal boundary of the building.

FORM ACCESSORIES

Suitable moldings shall be placed to bevel or round all exposed corners and edges of
beams, columns, walls, slabs, and equipment pads. Chamfers shall be 3/4 inch unless
otherwise noted.

Form ties shall be so constructed that the ends, or end fasteners, can be removed without
causing appreciable spalling at the faces of the concrete. After ends, or end fasteners of
form ties have been removed, the embedded portion of the ties shall terminate not less than
2 inches from the formed face of the concrete that is exposed to water or enclosed surfaces
above the water surface, and not less than 1 inch from the formed face of all other concrete.
Holes left by the removal of form tie cones shall be reamed with suitable toothed reamers so
as to leave the surface of the holes clean and rough before being filled with mortar as
specified in Section 03350 - Concrete Finishing. No form-tying device or part thereof, other
than metal, shall be left embedded in the concrete. Ties shall not be removed in such
manner as to leave a hole extending through the interior of the concrete member. The use
of snap-ties which cause spalling of the concrete upon form stripping or tie removal will not
be permitted. No snap ties shall be broken off until the concrete is at least three days old. If
steel panel forms are used, rubber grommets shall be provided where the ties pass through
the form in order to prevent loss of cement paste.

APPLICATION - FORM RELEASE AGENT

Forms for concrete surfaces that will not be subsequently waterproofed shall be coated with
aform release agent. Form release agent shall be applied on formwork in accordance with
manufacturer's recommendations.

INSERTS AND EMBEDDED ITEMS

Sleeves, pipe stubs, inserts, anchors, expansion joint material, waterstops, and other
embedded items shall be positioned accurately and supported against displacement prior to
concreting. Voids in sleeves, inserts, and anchor slots shall be filled temporarily with readily
removable material to prevent the entry of concrete into the voids.
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3.07

3.08

3.09

FORM CLEANING AND REUSE

The inner faces of all forms shall be thoroughly cleaned prior to concreting. Forms may be
reused only if in good condition and only if acceptable to the Engineer. Light sanding
between uses will be required wherever necessary to obtain uniform surface texture.
Unused tie rod holes in forms shall be covered with metal caps or shall be filled by other
methods acceptable to the Engineer.

FORM REMOVAL AND SHORING

Forms shall not be disturbed until the concrete has attained sufficient strength. Sufficient
strength shall be demonstrated by structural analysis considering proposed loads, strength
of forming and shoring system, and concrete strength data. Shoring shall not be removed
until the supported member has acquired sufficient strength to support its weight and the
load upon it. Members subject to additional loads during construction shall be adequately
shored to sustain all resulting stresses. Forms shall be removed in such manner as not to
impair safety and serviceability of the structure. All concrete to be exposed by form removal
shall have sufficient strength not to be damaged thereby.

Provided the strength requirements specified above have been met and subject to the
Engineer's approval, forms may be removed at the following minimum times. The
Contractor shall assume full responsibility for the strength of all such components from
which forms are removed prior to the concrete attaining its full design compressive strength.
Shoring may be required at the option of the Engineer beyond these periods.

Ambient Temperature (°F.) During Concrete Placement
Over 95°  70°-95° 60°-70° 50°-60° Below 50°

Walls 5 days 2 days 2 days 3 days Do not remove
until directed by
Engineer (7 days
Beam Soffits 10 days 7 days 7 days 7 days minimum)

Columns 7 days 2 days 3 days 4 days

Elevated Slabs 12 days 7 days 7 days 7 days

When, in the opinion of the Engineer, conditions of the work or weather justify, forms may
be required to remain in place for longer periods of time.

An accurate record shall be maintained by the Contractor of the dates of concrete placings
and the exact location thereof and the dates of removal of forms. These records shall be
available for inspection at all times at the site, and two copies shall be furnished the
Engineer upon completion of the concrete work.

RESHORING

When reshoring is permitted or required the operations shall be planned in advance and
subjected to approval by the Engineer.

Reshores shall be placed after stripping operations are complete but in no case later than
the end of the working day on which stripping occurs.
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C. Reshoring for the purpose of early form removal shall be performed so that at no time will
large areas of new construction be required to support their own weight. While reshoring is
under way, no construction or live loads shall be permitted on the new construction.
Reshores shall be tightened to carry their required loads but they shall not be overtightened
so that the new construction is overstressed. Reshores shall remain in place until the
concrete has reached its specified 28-day strength, unless otherwise specified.

D. For floors supporting shores under newly placed concrete, the original supporting shores
shall remain in place or reshores shall be placed. The shoring or reshoring system shall
have a capacity sufficient to resist the anticipated loads and in all cases shall have a
capacity equal to at least one-half of the capacity of the shoring system above. Reshores
shall be located directly under a reshore position above unless other locations are
permitted.

E. In multi-story buildings, reshoring shall extend over a sufficient humber of stories to

distribute the weight of newly placed concrete, forms, and construction live loads so the
design superimposed loads of the floors supporting shores are not exceeded.

- END OF SECTION -
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SECTION 03200

REINFORCING STEEL

PART 1 -- GENERAL

1.01 THE REQUIREMENTS
A. Provide all concrete reinforcing including all cutting, bending, fastening and any special work
necessary to hold the reinforcing steel in place and protect it from injury and corrosion in
accordance with the requirements of this section.
B. Provide deformed reinforcing bars to be grouted into reinforced concrete masonry walls.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Formwork
B. Section 03250 - Concrete Accessories
C. Section 03300 - Cast-in-Place Concrete
D. Section 03400 - Precast Concrete
1.03 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
sB?gciﬁcations, codes, and standards refer to the most current issue available at the time of
1. International Building Code with SC Modifications
2. CRSI - Concrete Reinforcing Institute Manual of Standard Practice
3. ACI SP66 - ACI Detailing Manual
4, ACI 315 - Details and Detailing of Concrete Reinforcing
5. ACl 318 - Building Code Requirements for Structural Concrete
6. WRI - Manual of Standard Practice for Welded Wire Fabric
7. ASTM A 615 - Standard Specification for Deformed and Plain Billet-Steel
Bars for Concrete Reinforcing
8. ASTM A 1064 - Standard Specification for Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete
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1.04 SUBMITTALS

A. Submit the following in accordance with Section 01300, Submittals.

1.

10.

11.

12

Detailed placing and shop fabricating drawings, prepared in accordance with ACI
315 and ACI Detailing Manual - (SP66), shall be furnished for all concrete
reinforcing. These drawings shall be made to such a scale as to clearly show joint
locations, openings, and the arrangement, spacing and splicing of the bars.

Mill test certificates - 3 copies of each.

Description of the reinforcing steel manufacturer's marking pattern.

Requests to relocate any bars that cause interferences or that cause placing
tolerances to be violated.

Proposed supports for each type of reinforcing.

Request to use splices not shown on the Drawings.

Request to use mechanical couplers along with manufacturer's literature on
mechanical couplers with instructions for installation, and certified test reports on the
couplers' capacity.

Request for placement of column dowels without the use of templates.

Request and procedure to field bend or straighten partially embedded reinforcing.

International Code Council-Evaluation Services Evaluation Services Report (ICC-
ES ESR) for dowel adhesives.

Certification that all installers of dowel adhesive are certified as Adhesive Anchor
Installers in accordance with the ACI-CRSI Anchor Installer Certification Program.

Adhesive dowel testing plan.

1.05 QUALITY ASSURANCE

A. If requested by the Engineer, the Contractor shall provide samples from each load of
reinforcing steel delivered in a quantity adequate for testing. Costs of initial tests will be
paid by the Owner. Costs of additional tests due to material failing initial tests shall be paid
by the Contractor.

B. Installer Qualifications for Drilled-In Rebar: Drilled-in rebar shall be installed by an Installer
with at least three years of experience performing similar installations. Installer shall be
certified as an Adhesive Anchor Installer in accordance with ACI-CRSI Adhesive Anchor
Installation Certification Program.
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Installer Training: Conduct a thorough training with the manufacturer or the manufacturer’s
representative for the Installer on the project. Training shall consist of a review of the
complete installation process for drilled-in anchors, to include but not be limited to the
following:

1. Hole drilling procedure.

2. Hole preparation and cleaning technique.

3. Adhesive injection technique and dispenser training/maintenance.
4., Rebar doweling preparation and installation.

5. Proof loading/torquing.

Special inspections for adhesive dowels shall be conducted in accordance with the
manufacturer’s instructions and Specification Section 01450. Downward installations require
periodic inspection and horizontal and overhead installations require continuous inspection.

PART 2 -- PRODUCTS

2.01

A.

2.02

REINFORCING STEEL

Bar reinforcing shall conform to the requirements of ASTM A 615 for Grade 60 Billet Steel
reinforcing. All reinforcing steel shall be from domestic mills and shall have the
manufacturer's mill marking rolled into the bar which shall indicate the producer, size, type
and grade. All reinforcing bars shall be deformed bars. Smooth reinforcing bars shall not
be used unless specifically called for on Drawings.

Welded wire fabric reinforcing shall conform to the requirements of ASTM A 1064 and the
details shown on the Drawings.

A certified copy of the mill test on each load of reinforcing steel delivered showing physical
and chemical analysis shall be provided, prior to shipment. The Engineer reserves the right
to require the Contractor to obtain separate test results from an independent testing
laboratory in the event of any questionable steel. When such tests are necessary because
of failure to comply with this Specification, such as improper identification, the cost of such
tests shall be borne by the Contractor.

Field welding of reinforcing steel will not be allowed.

Use of coiled reinforcing steel will not be allowed.

ACCESSORIES

Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie wires, dips,
supports, spacers and other devices to position reinforcing during concrete placement. Wire
bar supports shall be plastic protected (CRSI Class 1).
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2.03

Concrete blocks (dobies), used to support and position bottom reinforcing steel, shall have
the same or higher compressive strength as specified for the concrete in which it is located.

DOWEL ADHESIVE SYSTEM

Where shown on the Drawings, reinforcing bars anchored into hardened concrete with a
dowel adhesive system shall use a two-component adhesive mix which shall be injected
with a static mixing nozzle following manufacturer's instructions.

All holes shall be drilled in accordance with the manufacturer’s instructions except that core
drilled holes shall not be permitted unless specifically allowed by the Engineer. Cored
holes, if allowed by the manufacturer and approved by the Engineer, shall be roughened in
accordance with manufacturer’s requirements.

Thoroughly clean drill holes of all debris, drill dust, and water in accordance with
manufacturer’s instructions with compressed air and a wire brush prior to installation of
adhesive and reinforcing bar.

Degree of hole dampness shall be in strict accordance with manufacturer recommendations.
Installation conditions shall be either dry or water-saturated. Water filled or submerged
holes shall not be permitted unless specifically approved by the Engineer.

Injection of adhesive into the hole shall be performed in a manner to minimize the formation
of air pockets in accordance with the manufacturer’s instructions.

Embedment Depth:

1. The embedment depth of the bar shall be as shown on the Drawings. Although all
manufacturers listed below are permitted, the embedment depth shown on the
Drawings is based on “Pure 110+” by Powers Fasteners” ESR 3298 issued 7/2016.

If the Contractor submits one of the other named dowel adhesives from the list
below, the Engineer shall evaluate the required embedment and the Contractor shall
provide the required embedment depth stipulated by the Engineer specific to the
approved dowel adhesive.

2. Where the embedment depth is not shown on the Drawings, the embedment depth
shall be determined to provide the minimum allowable bond strength equal to the
tensile strength of the rebar according to the manufacturer’s ICC-ES ESR.

3. The embedment depth shall be determined using the actual concrete compressive
strength, a cracked concrete state, maximum long term temperature of 110 degrees
F, and maximum short term temperature of 140 degrees F. In no case shall the
embedment depth be less than the minimum, or more than the maximum,
embedment depths stated in the manufacturer’'s ICC-ES ESR.

Engineer's approval is required for use of this system in locations other than those shown
on the Drawings.

The adhesive system shall be IBC compliant for use in both cracked and uncracked
concrete in all Seismic Design Categories and shall be "Epcon C6+ Adhesive Anchoring
System" as manufactured by ITW Redhead, " HIT-HY 200 Adhesive Anchoring System" as
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manufactured by Hilti, Inc. “SET-XP Epoxy Adhesive Anchors” as manufactured by Simpson
Strong-Tie Co. or “Pure 110+ Epoxy Adhesive Anchor System” by Powers Fasteners. Fast-
set epoxy formulations shall not be acceptable. No or equal products will be considered,
unless pre-qualified and approved.

All individuals installing dowel adhesive system shall be certified as an Adhesive Anchor
Installer in accordance with the ACI-CRSI Anchor Installation Certification Program.

PART 3 — EXECUTION

3.01

A.

3.02

3.03

TEMPERATURE REINFORCING

Unless otherwise shown on the Drawings or in the absence of the concrete reinforcing being
shown, the minimum cross sectional area of horizontal and vertical concrete reinforcing in
walls shall be 0.0033 times the gross concrete area and the minimum cross sectional area
of reinforcing perpendicular to the principal reinforcing in slabs shall be 0.0020 times the
gross concrete area. Temperature reinforcing shall not be spaced further apart than five
times the slab or wall thickness, nor more than 18 inches.

FABRICATION

Reinforcing steel shall be accurately formed to the dimensions and shapes shown on the
Drawings and the fabricating details shall be prepared in accordance with ACI 315 and
ACI 318, except as modified by the Drawings.

The Contractor shall fabricate reinforcing bars for structures in accordance with the bending
diagrams, placing lists and placing Drawings.

No fabrication shall commence until approval of Shop Drawings has been obtained. All
reinforcing bars shall be shop fabricated unless approved to be bentin the field. Reinforcing
bars shall not be straightened or rebent in a manner that will injure the material. Heating of
bars will not be permitted.

Welded wire fabric with longitudinal wire of W9.5 size or smaller shall be either furnished in
flat sheets or in rolls with a core diameter of not less than 10 inches. Welded wire fabric
with longitudinal wires larger than W9.5 size shall be furnished in flat sheets only.

DELIVERY, STORAGE AND HANDLING

All reinforcing shall be neatly bundled and tagged for placement when delivered to the job
site. Bundles shall be properly identified for coordination with mill test reports.

Reinforcing steel shall be stored above ground on platforms or other supports and shall be
protected from the weather at all times by suitable covering. It shall be stored in an orderly
manner and plainly marked to facilitate identification.

Reinforcing steel shall at all times be protected from conditions conducive to corrosion until
concrete is placed around it.
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3.04

The surfaces of all reinforcing steel and other metalwork to be in contact with concrete shall
be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other
foreign substances immediately before the concrete is placed. Where there is delay in
depositing concrete, reinforcing shall be reinspected and if necessary recleaned.

PLACING

Reinforcing steel shall be accurately positioned as shown on the Drawings and shall be
supported and wired together to prevent displacement, using annealed iron wire ties or
suitable clips at intersections. All reinforcing steel shall be supported by concrete, plastic or
plastic protected (CRSI Class 1) metal supports, spacers or metal hangers which are strong
and rigid enough to prevent any displacement of the reinforcing steel. Where concrete is to
be placed on the ground, supporting concrete blocks (or dobies) shall be used in sufficient
numbers to support the reinforcing bars without settlement. In no case shall concrete block
supports be continuous.

The portions of all accessories in contact with the formwork shall be made of plastic or steel
coated with a 1/8 inch minimum thickness of plastic which extends at least 1/2 inch from the
concrete surface. Plastic shall be gray in color.

Tie wires shall be bent away from the forms in order to provide the specified concrete
coverage.

Reinforcing bars additional to those shown on the Drawings, which may be found necessary
or desirable by the Contractor for the purpose of securing reinforcing in position, shall be
provided by the Contractor at no additional cost to the Owner.

Reinforcing placing, spacing, and protection tolerances shall be within the limits specified in
ACI 318 except where in conflict with the Building Code, unless otherwise specified.

Reinforcing bars may be moved within one bar diameter as necessary to avoid interference
with other concrete reinforcing, conduits, or embedded items. If bars are moved more than
one bar diameter, or enough to exceed placing tolerances, the resulting arrangement of
bars shall be as acceptable to the Engineer.

Welded wire fabric shall be supported on slab bolsters spaced not less than 30 inches on
centers, extending continuously across the entire width of the reinforcing mat and
supporting the reinforcing mat in the plane shown on the Drawings.

Reinforcing shall not be straightened or rebent unless specifically shown on the drawings.
Bars with kinks or bends not shown on the Drawings shall not be used. Coiled
reinforcement shall not be used.

Dowel Adhesive System shall be installed in strict conformance with the manufacturer’s
recommendations and as required in Article 2.04 above. A representative of the
manufacturer must be on site prior to adhesive dowel installation to provide instruction on
proper installation procedures for all adhesive dowel installers. Testing of adhesive dowels
shall be as indicated below. If the dowels have a hook at the end to be embedded in
subsequent work, an approved mechanical coupler shall be provided at a convenient
distance from the face of existing concrete to facilitate adhesive dowel testing while
maintaining required hook embedment in subsequent work.
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J.  Adhesive Dowel Testing

1. At all locations where adhesive dowels are shown on the Drawings, at least 25
percent of all adhesive dowels installed shall be tested to the value indicated on the
Drawings, with a minimum of one tested dowel per group. If no test value is
indicated on the Drawings but the installed dowel is under direct tension, the
Contractor shall notify the Engineer to verify the required test value.

2. Contractor shall submit a plan and schedule indicating locations of dowels to be
tested, load test values and proposed dowel testing procedure (including a diagram
of the testing equipment proposed for use) prior to conducting any testing. The
testing equipment shall have a minimum of three support points and shall be of
sufficient size to locate the edge of supports no closer than two times the anchor
embedment depth from the center of the anchor.

3. Where Contract Documents indicate adhesive dowel design is the Contractor’s
responsibility, the Contractor shall submit a plan and schedule indicating locations of
dowels to be tested and load test values, sealed by a Professional Engineer
currently registered in the State of South Carolina. The Contractor shall also submit
documentation indicating the Contractor’s testing procedures have been reviewed
and the proposed procedures are acceptable.

4., Adhesive Dowel shall have no visible indications of displacement or damage during
or after the proof test. Concrete cracking in the vicinity of the dowel after loading
shall be considered a failure. Dowels exhibiting damage shall be removed and
replaced. If more than 5 percent of tested dowels fail, then 100 percent of dowels
shall be proof tested.

5. Proof testing of adhesive dowels shall be performed by an independent testing
laboratory hired directly by the Contractor. The Contractor shall be responsible for
costs of all testing, including additional testing required due to previously failed tests.

3.05 SPLICING

A. Reinforcing bar splices shall only be used at locations shown on the Drawings. When it is
necessary to splice reinforcing at points other than where shown, the splice shall be as
acceptable to the Engineer.

B. The length of lap for reinforcing bars, unless otherwise shown on the Drawings shall be in
accordance with ACI 318 for a class B splice.

C. Laps of welded wire fabric shall be in accordance with ACI 318. Adjoining sheets shall be
securely tied together with No. 14 tie wire, one tie for each 2 running feet. Wires shall be
staggered and tied in such a manner that they cannot slip.

3.06 INSPECTION

A. The Contractor shall advise the Engineer of his intentions to place concrete and shall allow
him adequate time to inspect all reinforcing steel before concrete is placed.
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B. The Contractor shall advise the Engineer of his intentions to place grout in masonry walls
and shall allow him adequate time to inspect all reinforcing steel before grout is placed.

3.07 CUTTING OF EMBEDDED REBAR

A. The Contractor shall not cut embedded rebar cast into structural concrete without prior
approval.

- END OF SECTION -
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SECTION 03250

CONCRETE ACCESSORIES

PART 1 -- GENERAL

1.01 THE REQUIREMENT
A. Furnish all materials, labor and equipment required to provide all concrete accessories
including waterstops, expansion joint material, joint sealants, expansion joint seals,
contraction joint inserts, and epoxy bonding agent.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Formwork
B. Section 03290 - Joints in Concrete
C. Section 03300 - Cast-in-Place Concrete
D. Section 07900 - Joint Fillers, Sealants, and Caulking
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of
Bid.
1. ASTM C881 Standard Specification for Epoxy-Resin-Base Bonding Systems
for Concrete
2. ASTM D412 Standard Tests for Rubber Properties in Tension
3. ASTM D 624 Standard Test method for Rubber Property - Tear Resistance
4, ASTM D 638 Standard Test Method for Tensile Properties of Plastics
5. ASTM D1751 Standard Specifications for Preformed Expansion Joint fillers for
Concrete Paving and Structural Construction (nonextruding and
resilient bituminous types)
6. ASTM D 1752 Standard Specification for Preformed Sponge Rubber and Cork
Expansion Joint Fillers for Concrete Paving and Structural
Construction
7. ASTM D 1171 Standard Test Method for Ozone Resistance at 500 pphm
8. ASTM D 471 Standard Test Method for Rubber Properties
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1.04

A.

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Manufacturer's literature on all products specified herein including material
certifications.

2. Proposed system for supporting PVC waterstops in position during concrete
placement

3. Samples of products if requested by the Engineer.

PART 2 -- PRODUCTS

2.01

A.

2.02

POLYVINYL CHLORIDE (PVC) WATERSTOPS

PVC waterstops for construction joints shall be flat ribbed type, 6 inches wide with a
minimum thickness at any point of 3/8 inches.

Waterstops for expansion joints shall be ribbed with a center bulb. They shall be 9 inches
wide with a minimum thickness at any point of 3/8 inch unless shown or specified otherwise.
The center bulb shall have a minimum outside diameter of 1 inch and a minimum inside
diameter of 1/2 inch.

The waterstops shall be manufactured from virgin polyvinyl chloride plastic compound and
shall not contain any scrap or reclaimed material or pigment whatsoever. The properties of
the polyvinyl chloride compound used, as well as the physical properties of the waterstops,
shall exceed the requirements of the U.S. Army Corps. of Engineers' Specification
CRD-C572. The waterstop material shall have an off-white, milky color.

The required minimum physical characteristics for this material are:

1. Tensile strength - 1,750 psi (ASTM D-638).

2. Ultimate elongation - not less than 280% (ASTM D-638).

No reclaimed PVC shall be used for the manufacturing of the waterstops. The Contractor
shall furnish certification that the proposed waterstops meet the above requirements.

PVC waterstops shall be as manufactured by BoMetals, Inc., DuraJoint Concrete
Accessories, or Sika Greenstreak.

All waterstop intersections, both vertical and horizontal, shall be made from factory
fabricated corners and transitions. Only straight butt joint splices shall be made in field.

RETROFIT WATERSTOPS

Retrofit waterstops shall be used where specifically shown on Drawings for sealing joints
between existing concrete construction and new construction.
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B. Retrofit waterstops shall be PVC waterstops fabricated from material as described in
Section 2.01 of this Specification.

C. Retrofit waterstop shall be attached to existing concrete surface as shown on Drawings.

D. Use of split waterstop in lieu of specially fabricated retrofit waterstop will not be acceptable.

E. Retrofit Waterstop manufacturer must provide a complete system including all Waterstop,
stainless steel anchoring hardware, and epoxy for installation.

F. For construction joints, retrofit waterstop shall be style number 609 by Sika Greenstreak,
RF-638 by BoMetals, Inc., Type 18 kit by DuraJoint Concrete Accessories, or approved
equal. For expansion joints, retrofit waterstop shall be style number 667 by Sika
Greenstreak, RF-912 by BoMetals, Inc., Type 18-9 kit by DuraJoint Concrete Accessories,
or approved equal.

2.03 HYPALON RUBBER WATERSTOPS

A. Hypalon rubber waterstops shall be Sikadur Combiflex by Sika Corporation or approved
equal. Minimum width of waterstop material shall be twelve (12) inches unless shown
otherwise on Contract Drawings.

2.04 EXPANDING RUBBER WATERSTOP

A. Expanding rubber shall be designed to expand under hydrostatic conditions. Waterstops
shall be Adeka Ultra Seal MC-2010MN by Adeka Ultra Seal/OCM, Inc., or Hydrotite CJ-
1020-2K by Sika Greenstreak, for concrete thickness greater than nine inches. For
thicknesses less than nine inches, Adeka Ultra Seal KBA-1510FF or Hydrotite CJ-1020-2K
shall be used.

B. Waterstop shall be a chemically modified natural rubber product with a hydrophilic agent.

C. Waterstop has a stainless steel mesh or coextrusion of non-hydrophilic rubber to direct
expansion in the thickness direction and restrict the expansion in the longitudinal direction.

2.05 WATERSTOP ADHESIVE

A. Adhesive between waterstops and existing concrete shall be 20+F Contact Cement by
Miracle Adhesives Corporation, Neoprene Adhesive 77-198 by JGF Adhesives, Sikadur 31
Hi-Mod Gel by Sika Corporation, DP-605 NS Urethane Adhesive by 3M Adhesive Systems.

B. Hydrophilic, non-bentonite water swelling elastic sealant shall be used to bond expanding
rubber waterstops to rough surfaces. Hydrophilic elastic sealant shall be P-201 by Adeka
Ultra Seal/OCM, Inc., Leakmaster LV-1 by Sika Greenstreak, or approved equal.

2.06 JOINT SEALANTS

A. Joint sealants shall comply with Section 07900, Joint Fillers, Sealants, and Caulking.
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2.07

2.08

2.09

2.10

EXPANSION JOINT MATERIAL

Preformed expansion joint material shall be non-extruding, and shall be of the following
types:

1. Type | - Sponge rubber, conforming to ASTM D1752, Type I.

2. Typell -  Cork, conforming to ASTM D1752, Type Il.

3. Type lll -  Self-expanding cork, conforming to ASTM D1752, Type lll.
4. Type IV -  Bituminous fiber, conforming to ASTM Designation D1751.

CONTRACTION JOINT INSERTS

Contraction joint inserts shall be Zip-Cap by Greenstreak Plastic Products, Zip-Joint by
BoMetals, Inc. control joint formers.

EPOXY BONDING AGENT

Epoxy bonding agent shall conform to ASTM C881 and shall be Sikadur 32 Hi-Mod, Sika
Corporation, Lyndhurst, N.J.; Euco #452 Epoxy System, Euclid Chemical Company,
Cleveland, OH, Masterinject 1500 by BASF Master Builder Solutions (BASF).

EPOXY RESIN BINDER

Epoxy resin binder shall conform to the requirements of ASTM C-881, Type Ill, Grade 3,
Class B and C for epoxy resin binder and shall be Sikadur 23, Low-Mod-Gel, manufactured
by the Sika Corporation, Lyndhurst, N.J., Flexocrete Gel manufactured by DuraJoint
Concrete Accessories or Euco #352 Gel, Euclid Chemical Company, MasterEmaco ADH
327 or 327 RS by BASF Master Builder Solutions.

PART 3 -- EXECUTION

3.01

A.

PVC WATERSTOPS

PVC waterstops shall be provided in all construction and expansion joints in water bearing
structures and at other such locations as required by the Drawings.

Waterstops shall be carefully positioned so that they are embedded to an equal depth in
concrete on both sides of the joint. They shall be kept free from oil, grease, mortar or other
foreign matter. To ensure proper placement, all waterstops shall be secured in correct
position at 12" on center along the length of the waterstop on each side, prior to placing
concrete. Such method of support shall be submitted to the Engineer for review and
approval. Grommets or small pre-punched holes as close to the edges as possible will be
acceptable for securing waterstops.

Splices in PVC waterstops shall be made with a thermostatically controlled heating element.
Only straight butt joint splices will be allowed in the field. Factory fabricated corners and
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transitions shall be used at all intersections. Splices shall be made in strict accordance with
the manufacturer's recommended instructions and procedures. At least three satisfactory
sample splices shall be made on the site. The Engineer may require tests on these splices
by an approved laboratory. The splices shall exhibit not less than 80 percent of the strength
of the unspliced material.

D. Allsplices in waterstops will be subject to rigid review for misalignment, bubbles, inadequate
bond, porosity, cracks, offsets, discoloration, charring, and other defects which would
reduce the potential resistance of the material to water pressure at any point. All defective
joints shall be replaced with material which will pass said review and all faulty material shall
be removed from the site and disposed of by the Contractor at no additional cost to the
Owner.

E. Retrofit waterstops shall be installed as shown on Contract Drawings using approved
waterstop adhesive and Type 316 stainless steel batten bars and expansion anchors.

F. Waterstop installation and splicing defects which are unacceptable include, but are not
limited to the following:

1. Tensile strength not less than 80 percent of parent material.
2. Overlapped (not spliced) Waterstop.
3. Misalignment of Waterstop geometry at any point greater than 1/16 inch.
4., Visible porosity or charred or burnt material in weld area.
5. Visible signs of splice separation when splice (24 hours or greater) is bent by hand
at sharp angle.
3.02 EXPANDING RUBBER WATERSTOPS
A. Waterstops shall be installed only where shown on the Drawings.
B. Waterstops shall be installed in strict accordance with manufacturer's recommendations.
3.03 WATERSTOP ADHESIVE

A. Adhesive shall be applied to both contact surfaces in strict accordance with manufacturer's
recommendations.

B. Adhesive shall be used where waterstops are attached to existing concrete surfaces.

3.04 INSTALLATION OF EXPANSION JOINT MATERIAL AND SEALANTS

A. Type |, Il, or lll shall be used in all expansion joints in structures and concrete pavements
unless specifically shown otherwise on the Drawings. Type IV shall be used in sidewalk and
curbing and other locations specifically shown on the Drawings.
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3.05

3.06

All expansion joints exposed in the finish work, exterior and interior, shall be sealed with the
specified joint sealant. Expansion joint material and sealants shall be installed in
accordance with manufacturer's recommended procedures and as shown on the Drawings.

Expansion joint material that will be exposed after removal of forms shall be cut and
trimmed to ensure a neat appearance and shall completely fill the joint except for the space
required for the sealant. The material shall be held securely in place and no concrete shall
be allowed to enter the joint or the space for the sealant and destroy the proper functions of
the joint.

A bond breaker shall be used between expansion joint material and sealant. The joint shall
be thoroughly clean and free from dirt and debris before the primer and the sealant are
applied. Where the finished joint will be visible, masking of the adjoining surfaces shall be
carried out to avoid their discoloration. The sealant shall be neatly tooled into place and its
finished surfaces shall present a clean and even appearance.

Type 1 joint sealant shall be used in all expansion and contraction joints in concrete, except
where Type 7 or Type 8 is required as stated below, and wherever else specified or shown
on the Drawings. It shall be furnished in pour grade or gun grade depending on installation
requirements. Primers shall be used as required by the manufacturer. The sealant shall be
furnished in colors as directed by the Engineer.

Type 8 joint sealant shall be used in all concrete pavements and floors subject to heavy
traffic and wherever else specified or shown on the Drawings.

Type 7 joint sealant shall be used for all joints in chlorine contact tanks and wherever
specified or shown on the Drawings.

CONTRACTION JOINT INSERTS
For contraction joints in slabs, inserts shall be floated in fresh concrete during finishing.
For contraction joints in walls, inserts shall be secured in place prior to casting wall.

Inserts shall be installed true to line at the locations of all contraction joints as shown on the
Drawings.

Inserts shall extend into concrete sufficient depth as indicated on the Drawings or specified
in Section 03290, Joints in Concrete.

Inserts shall not be removed from concrete until concrete has cured sufficiently to prevent
chipping or spalling of joint edges due to inadequate concrete strength.

EPOXY BONDING AGENT

The Contractor shall use an epoxy bonding agent for bonding fresh concrete to existing
concrete as shown on the Drawings.

Bonding surface shall be clean, sound and free of all dust, laitance, grease, form release
agents, curing compounds, and any other foreign particles.
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C. Application of bonding agent shall be in strict accordance with manufacturer's
recommendations.

D. Fresh concrete shall not be placed against existing concrete if epoxy bonding agent has lost
its tackiness.

3.07 EPOXY RESIN BINDER
A. Epoxy resin binder shall be used to seal all existing rebar cut and burned off during

demolition operations. Exposed rebar shall be burned back 1/2-inch minimum into existing
concrete and the resulting void filled with epoxy resin binder.

- END OF SECTION -
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SECTION 03290

JOINTS IN CONCRETE

PART 1 -- GENERAL

1.01 THE REQUIREMENTS
A. Provide all materials, labor and equipment required for the construction of all joints in
concrete specified herein and shown on the Drawings.
B. Types of joints in concrete shall be as follows:
1. Construction Joints - Joints between adjacent concrete placements continuously
connected with reinforcement.
2. Expansion Joints - Joints in concrete which allow thermal expansion and contraction
of concrete. Reinforcement terminates within concrete on each side of joint.
3. Contraction Joints - Joints formed in concrete to provide a weakened plane in
concrete section to control formation of shrinkage cracks.
1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03100 - Concrete Formwork
B. Section 03250 - Concrete Accessories
C. Section 03300 - Cast-in-Place Concrete
D. Section 07900 - Joint Fillers, Sealants and Caulking
1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. Without limiting the generality of the other requirements of the specifications, all work herein
shall conform to the applicable requirements of the following documents. All referenced
specifications, codes, and standards refer to the most current issue available at the time of
Bid.
1. ACI 301 - Specifications for Structural Concrete for Buildings
2. ACI 318 - Building Code Requirements for Structural Concrete
3. ACI 350 — Code Requirements for Environmental Engineering Concrete Structures
4. ACI 224.3 — Joints in Concrete Construction
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1.04

A.

SUBMITTALS

Submit the following in accordance with Section 01300, Submittals.

1. Layout drawings showing location and type of all joints to be placed in each
structure.
2. Details of proposed joints in each structure.
3. For sawcut contraction joints submit documentation indicating the following:
a. Proposed method of sawecutting indicating early entry or conventional
sawing.
b. Description of how work is to be performed including equipment to be

utilized, size of crew performing the work and curing methods.

C. Description of alternate method in case of time constraintissues or failure of
equipment.

PART 2 -- MATERIALS

2.01

A.

MATERIALS

All materials required for joint construction shall comply with Section 03250 - Concrete
Accessories, and Section 07900 - Joint Fillers, Sealants and Caulking.

PART 3 -- EXECUTION

3.01

A.

CONSTRUCTION JOINTS

Construction joints shall be as shown on the Drawings. Otherwise, Contractor shall submit
description of the joint and its location to Engineer for approval.

Unless noted otherwise on the Drawings, construction joints shall be located near the
middle of the spans of slabs, beams, and girders unless a beam intersects a girder at this
point. In this case, the joints in the girders shall be offset a distance equal to twice the width
of the beam. Joints in walls and columns shall be at the underside of floors, slabs, beams,
or girders and the top of footings or floor slabs unless noted otherwise on Drawings.
Beams, girders, brackets, column capitals, haunches, and drop panels shall be placed at
the same time as slabs. Joints shall be perpendicular to the main reinforcement.

Maximum distance between horizontal joints in slabs and vertical joints in walls shall be
45'-0". For exposed walls with fluid or earth on the opposite side, the spacing between
vertical and horizontal joints shall be a maximum of 25’-0”.

All corners shall be part of a continuous placement, and should a construction joint be
required, the joint shall not be located closer than five feet from a corner.

30533-008:1/8/2020 03290-2 Charleston Water System

Thomas Island Regional PS and Interceptor



3.02

3.03

All reinforcing steel and welded wire fabric shall be continued across construction joints.
Keys and inclined dowels shall be provided as shown on the Drawings or as directed by the
Engineer. Longitudinal keys shall be provided in all joints in walls and between walls and
slabs or footings, except as specifically noted otherwise on the Drawings. Size of keys shall
be as shown on the Drawings.

All joints in water bearing structures shall have a waterstop. All joints below grade in walls
or slabs which enclose an accessible area shall have a waterstop.

EXPANSION JOINTS
Size and location of expansion joints shall be as shown on the Drawings.

All expansion joints in water-bearing structures shall have a center-bulb type waterstop. All
expansion joints below grade in walls or slabs which enclose an accessible area shall have
a center-bulb type waterstop. Waterstop shall be as shown on Drawings and specified in
Section 03250, Concrete Accessories.

CONTRACTION JOINTS
Location of contraction joints shall be as shown on the Drawings.

Contraction joints shall be formed either by sawcutting or with contraction joint inserts as
specified in Section 03250, Concrete Accessories. Sawecutting of joints will not be permitted
unless specifically approved by the Engineer.

If approved by the Engineer, sawcutting of contraction joints in lieu of forming shall conform
to the following requirements:

1. Joints shall be sawed as soon as the concrete can support foot traffic without
leaving any impression, normally the same day as concrete is placed and in no case
longer than 24 hours after concrete is placed.

2. Curing shall be performed using wet curing methods as indicated in Section 03370 —
Concrete Curing. Curing mats, fabrics or sheeting materials shall remain in place to
the extent possible while cutting of joint is being performed. Curing materials shall
only be removed as required and shall be immediately reinstalled once cutting of the
joint has been completed.

3. Depth of joint shall be as shown on the drawings or noted in these specifications. At
locations where the joint cannot be installed to full depth due to curbs or other
stopping points hand tools shall be used to complete joints.

4, Saw cut joints shall meet the requirements of ACI 224.3, Section 2.8, Jointing

Practice.

Unless noted otherwise on Drawings, depth of contraction joints shall be 1-1/2 inches in
reinforced concrete and 1/3 of concrete thickness in unreinforced concrete.
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3.04 JOINT PREPARATION

A. No concrete shall be allowed to enter the joint or the space for the sealant and destroy the
proper functions of the joint.

B. The surface of the concrete at all joints shall be thoroughly cleaned and all laitance removed
by wire brushing, air or light sand blasting.

C. The joint shall be thoroughly clean and free from dirt and debris before the primer and the
sealant are applied. Where the finished joint will be visible, masking of the adjoining
surfaces shall be carried out to avoid their discoloration. The sealant shall be neatly tooled
into place and its finished surface shall present a clean and even appearance.

D. All joints shall be sealed as shown on the Drawings and specified in Section 03250,
Concrete Accessories.

- END OF SECTION -
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SECTION 03300

CAST-IN-PLACE CONCRETE

PART 1 -- GENERAL

1.01 THE REQUIREMENT
A. Provide all labor, equipment, materials and services necessary for the manufacture,
transportation and placement of all plain and reinforced concrete work, as shown on the
Drawings or as ordered by the Engineer.
B. The requirements in this section shall apply to the following types of concrete:
Class Al Concrete: Normal weight structural concrete to be used in all structures
qualifying as environmental concrete structures that are designed in accordance
with ACI 350 including pump stations, tanks, basins, process structures, and any
structures containing fluid or process chemicals or other materials used in treatment
process.
Class A2 Concrete: Normal weight structural concrete in all structures other than
structures qualifying as environmental concrete structures as described above, and
for all sidewalks and pavement.
Class A4 Concrete: Normal weight structural concrete to be used where specifically
called for on Contract Drawings or areas where specifically requested by Contractor
and approved by Engineer. Class A4 concrete is identical to Class A2 concrete
except that coarse aggregate specified in Article 2.05 below shall be Size #8 in
accordance with ASTM C33.
Class B Concrete: Normal weight structural concrete used for duct bank
encasements, catch ba