PUBLIC WORKS
COMMITTEE MEETING
TUESDAY, SEPTEMBER 6, 2022 | 6 PM
5th committee meeting

The Committee will meet in Mauldin City Hall at 5 East
Butler Road in the Council Chambers at 6 p.m.

The meeting will be available remotely through Zoom. Please visit the City’s website at
https://cityofmauldin.org/your-government/meeting-minutes-agendas/ to access the
meeting via audio and videoconferencing.
A quorum of Council will be present.
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PUBLIC WORKS COMMITTEE MEETING
SEPTEMBER 6, 2022, 6PM
CITY HALL - COUNCIL CHAMBERS
5 E. BUTLER ROAD
Committee Members: Jason Kraeling (Chair), Carol King, Michael Reynolds
1. Call to Order

The Honorable Jason Kraeling

2. Public Comment

The Honorable Jason Kraeling

3. Reading and Approval of Minutes
a. Public Works Committee Meeting: August 1,
2022 [Pages 3-4]

The Honorable Jason Kraeling

4. Reports or Communications from City Officers
a. Public Works Director Matt Fleahman
Budget Review
b. Maverick Yards Maintenance [Pages 5-7]
c. Mosquito Spraying Program Analysis [Pages 8-10]

The Honorable Jason Kraeling

5. Unfinished Business
There is no unfinished business.

The Honorable Jason Kraeling

6. New Business
a. Sewer Rehab Program Contract [Pages 11-213]
b. Missed Garbage Can Fee [Pages 214-215]
c. Side-Arm Trash Truck Purchase [Page 216]
d. Stormwater Engineering Task Order 02 [Pages 217- 307]

The Honorable Jason Kraeling

7. Public Comment

The Honorable Jason Kraeling

8. Committee Concerns

The Honorable Jason Kraeling

9. Adjournment

The Honorable Jason Kraeling
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MINUTES
PUBLIC WORKS COMMITTEE MEETING
AUGUST 1, 2022, 6PM
CITY HALL - COUNCIL CHAMBERS
5 E. BUTLER ROAD
2nd committee meeting
Committee Members present: Jason Kraeling (Chair), Carol King, Michael Reynolds
Others present: PW Director Matt Fleahman and Interim City Administrator Rebecca Vance
1. Call to Order- Chairman Kraeling
2. Public Comment- None
3. Reading and Approval of Minutes
a. Public Works Committee Meeting: July 5, 2022
Motion: Councilwoman King made a motion to approve the minutes with Councilman Kraeling
seconding. Councilman Reynolds was not present at the July committee meeting and will not vote.
Vote: The vote was unanimous (2-0).
4. Reports or Communications from City Officers
a. Public Works Director Matt Fleahman
Budget Review- Mr. Fleahman reported all Public Works divisions are at least 96-98% of their
budgets.
Mr. Fleahman reported the sewer lines at Bridgeway Station have been relined.
Basin 5 point repairs were completed last week.
Road paving will begin next week.
A third side-arm truck is on the road and the fourth should be here in about a week.
Enterprise Asset will be onsite to start implementation of the new software.
Chairman Kraeling asked if the sidearms would replace our entire sanitation truck fleet. Mr.
Fleahman answered yes. The older trucks will be sold to help offset some of the expenditures.
Chairman Kraeling asked about implementation of a fee if Public Works has to make an extra trip to
pick up a resident’s trash when they forget to put their trash can out. Mr. Fleahman said it would
be hard to do, but he would compile some information on what other municipalities do.
5. Unfinished Business- There is no unfinished business.
6. New Business- There is no new business.
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7. Public Comment
Diane Kuzniar: I am Diane Kuzniar from 503 Knollwood Drive. If their cans are not put out, the trash
doesn’t get picked up. If I forgot to put my can out, I am not going to call and say come back and get
it.
8. Committee Concerns
Councilman Reynolds asked about the mosquito spraying. Chairman Kraeling said he did some
research on one of the concerns, which was the chemicals being harmful to bees. The chemicals we
use are not strong enough to cause them harm. Mosquitoes are much smaller than bees. The City
is still looking at other options. There are other chemicals that could be used. There is money
to purchase something different if council wants to change. Mr. Fleahman said he should have
information for committee next month, to include staff time and truck costs for spraying.
9. Adjournment- Chairman Kraeling adjourned the meeting at 6:28 p.m.
Respectfully Submitted,
Cindy Miller
Municipal Clerk

4

PUBLIC WORKS COMMITTEE

AGENDA ITEM
MEETING DATE: September 6, 2022
AGENDA ITEM:

4b

TO:

Public Works Committee

FROM:

Public Works Director, Matthew Fleahman

SUBJECT:

Maverick Yards Maintenance

REQUEST
Information only – to provide an estimate for the total costs associated with the maintenance of Maverick
Yards by the Parks Division of the Public Works Department.

HISTORY/BACKGROUND
During the August 2022 City Council Meeting, Council requested that the Public Works Department
evaluate the total costs associated with the maintenance of the Maverick Yards property and present it to
the Public Works Committee.

ANALYSIS or STAFF FINDINGS
Attached is a narrative of the total labor costs and fuel costs associated with the maintenance of the
Maverick Yards property. The evaluation takes into consideration both the growing season and the dormant
season and the variable tasks necessary to maintain the property. It is determined that the realized cost to
the City for the Public Works Department to maintain the property is less than the quote submitted from a
third-party vendor.

FINANCIAL IMPACT
The cost associated the Public Works Department maintaining the property is approximately three thousand
dollars less than the proposed contract annually.

RECOMMENDATION
No recommendation is provided as this evaluation is for information only, no action is required.
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CITY OF MAULDIN
MAULDIN PUBLIC WORKS
700 East Standing Springs Road
Simsponville, South Carolina 29680

August 19, 2022

Mauldin City Council
5 East Butler Road
Mauldin, South Carolina 29662
Sir/Madame:
Public Works has been tasked with evaluating the total cost to maintain the Maverick Yards property located
at the corner of US-276 and East Butler Road. An initial cost estimate from a contractor was submitted at
a cost of 11,500 dollars annually. Below is a summary of the related costs to conduct the work inhouse as
well as a narrative explaining how the figures were determined.
The maintenance of the property will be considered in two separate periods of time, both the growing season
and the dormant season. The growing season will be considered the months of April through October and
the dormant season will be November through March. Activities from staff will vary based these two
seasons; however, the tasks of picking up trash, pulling weeds, and blowing the parking lot will be routine
throughout the year. During the growing season staff will edge, weed eat, and cut grass in addition to the
routine tasks.
The following evaluation is based on approximately 6 weeks of continued maintenance of the property.
During the growing season, staff will be onsite twice per week for a total of 8 working hours. The growing
season will be 30 weeks long, so the total man hours will be 240 during this period. During the dormant
season, staff will be onsite once per week for a total of 4 working hours. The dormant season will be 22
weeks long, so the total man hours will be 88 during this period. A summation of both periods brings the
total man hours to 328 annually.
The average pay in the Parks Division is approximately 16.50 per hour. If we consider the fringe package
for each employee which includes insurance, retirement, etc. a value of 39% is used as a standard. This is
an approximate value provided by the City’s Human Resources Department. A multiplication of the total
hours (x) hourly rate (x) fringe benefits, a total labor cost for the year is determined at 7,522.68 dollars.
In addition to labor costs, the cost associated with fuel for the work needs to be included to better document
the total cost to the City. Fuel usage rates are not available for the Parks Division, so a nominal figure of
one gallon per hour has been utilized. At a total of 328 man hours it is calculated that 328 gallons of fuel
is used. At a cost of 3.30 dollars per gallon, the total fuel cost is presented as 1,082.40 dollars annually.
A total expenditure for the City of $7,522.68 (labor) and $1,082.40 (fuel) is determined to be $8,605.08
which is nearly three thousand dollars less than the proposed estimate. Below is a summary of the values
presented in this narrative:
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CITY OF MAULDIN
MAULDIN PUBLIC WORKS
700 East Standing Springs Road
Simsponville, South Carolina 29680
April - October
Hours a week:
Weeks total
Total Hours

8
30
240

Nov-March
Hours a week:
Weeks total:
Total Hours:

4
22
88

Total Annual
Hours:
Pay Rate:
Employee Cost:
Fringe Benefits
Total Labor Cost:

328
$16.50
$5,412.00
39%
$7,522.68

Fuel Cost:

$1,082.40

Total Cost to City:

$8,605.08

It is imperative that I also point out that the Parks Division of the Public Works Department has been
maintaining this property the entire time that I have been the Public Works Director. Because of that, these
proposed labor costs are already realized and do not represent any additional work proposed for the
Division.

Sincerely,

Matthew Fleahman
Director of Public Works
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PUBLIC WORKS COMMITTEE

AGENDA ITEM
MEETING DATE: September 6, 2022
AGENDA ITEM:

4c

TO:

Public Works Committee

FROM:

Public Works Director, Matthew Fleahman

SUBJECT:

Mosquito Spraying Program Evaluation

REQUEST
Information only – to provide an estimate for the total costs associated with the annual Mosquito Spraying
Program by the Parks Division of the Public Works Department.

HISTORY/BACKGROUND
During the August 2022 Public Works Committee Meeting, Council requested that the Public Works
Department evaluate the total costs associated with the annual Mosquito Spraying Program and present it
to the Public Works Committee.

ANALYSIS or STAFF FINDINGS
Attached is a narrative of the total labor costs, chemical costs, and fuel costs associated with the
maintenance of the annual Mosquito Spraying Program.

FINANCIAL IMPACT
The cost associated the Public Works Department annual Mosquito Spraying Program is $17,477.40.

RECOMMENDATION
No recommendation is provided as this evaluation is for information only, no action is required.
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CITY OF MAULDIN
MAULDIN PUBLIC WORKS
700 East Standing Springs Road
Simsponville, South Carolina 29680

August 19, 2022
Mauldin City Council
5 East Butler Road
Mauldin, South Carolina 29662
Sir/Madame:
Public Works has been tasked with evaluating the total annual cost for its City-wide Mosquito Spraying
Program. The request was made during a Public Works Committee Meeting in response to concerns
brought forward to Committee from citizens. Below is a narrative of the related costs to conduct the Citywide program and includes labor costs, chemical costs, and fuel costs.
The program runs annually from April through October. Public Works staff work in teams of two and
generally work six hours a night for four nights per month. The calculation of total annual hours is as
follows: 2 (staff members) x 6 (hours per night) x 4 (nights per month) x 7 (months) for a grand total of
336 hours.
The average pay rate for mosquito spraying is $17.50 per hour. The rate is greater than the average for the
Division because the staff members who conduct the work are more tenured and are licensed pesticide
applicators. Because the work is all after hours, the pay rate for employees is at time and a half. This pay
rate is thus $26.25 per hour. The total cost to the City includes not only staff pay, but the fringe package
associated with their employment. A rate of 39% has been provided by the City’s Human Resources
Department and covers insurance, retirement, etc. The labor cost is calculated as follows: 336 (annual
hours) x $26.25 (per hour) x 1.39 (fringe rate) for a total cost of $12,259.80 annually.
In addition to labor costs, the City also incurs the cost of fuel and of chemicals. The annual chemical costs
for the mosquito spraying program are $3,000. Fuel usage rates for the activity is not adequately tracked
for this evaluation so an estimate has been made based on the hours both the truck and the sprayer are in
operation. During the spraying the truck is driving in the range of 15 to 20 miles per hour. With a fuel
efficiency of approximately 17 to 20 miles per gallon, a usage rate of one gallon per hour for the truck is
applied. A similar usage rate for the sprayer was utilized in the calculation. At a cost of 3.30 dollars per
gallon and total hours of 336 (truck) and 336 (sprayer), a total fuel cost is determined at $2,217.60 annually.
A summation of the labor costs, chemical costs, and fuel costs equates to an annual cost of $17,477.40.
Below is a summary table of the values discussed above in this calculation:
April - October
Staff Members
Hours per employee
Nights per month
Total Months
Total Annual Hours

2
6
4
7
336
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CITY OF MAULDIN
MAULDIN PUBLIC WORKS
700 East Standing Springs Road
Simsponville, South Carolina 29680
Pay Rate:
Overtime Rate
Employee Cost
Fringe Benefits
Total Labor Cost

$17.50
$26.25
$8,820.00
39.00%
$12,259.80

Fuel Cost
Chemical Cost
Total Cost to City:

$2,217.60
$3,000.00
$17,477.40

Additional costs could be added into this calculation to encompass the labor and materials for the
maintenance of the City-owned truck as well as depreciated value of for the equipment. These values were
left out because the equipment would depreciate whether or not its used, and the maintenance of the truck
is only increased one oil change per year. The oil change cost is insignificant to the total cost of the annual
program.
Sincerely,

Matthew Fleahman
Director of Public Works
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PUBLIC WORKS COMMITTEE

AGENDA ITEM
MEETING DATE: September 6, 2022
AGENDA ITEM:

6a

TO:

Public Works Committee

FROM:

Public Works Director, Matthew Fleahman

SUBJECT:

Sewer Rehabilitation Program

REQUEST
Authorization is requested to execute the attached contract between the City of Mauldin and CaJenn
Construction & Rehabilitation (C/O Frazier Engineering, P.A).

HISTORY/BACKGROUND
In the Council approved FY2022 budget, $600,000 was budgeted in the Sewer Division of the Public Works
Department for sewer rehabilitation. These monies were included in the Federal ARPA distribution from
October 2022. In the FY2023 Council approved budget, $734,925 was budgeted in the Sewer Division of
the Public Works Department for sewer rehabilitation. These monies are included in the Federal ARPA
distribution which will be received in October 2023.
The City of Mauldin (City) and Frazier Engineering (Engineer) entered into an Agreement dated March 15,
2015 for Engineering-Construction Management Services related to the City's Sewer Rehabilitation
Program. The contract has been amended to allow for the Engineer to provide general engineering services
related to the City's overall rehabilitation program and providing design and construction management
services for the City's sewer rehabilitation construction projects. The most recent amendments were made
during the December 2021 Council meeting to authorize the use of ARPA funds to rehabilitate additional
sewer mainlines.

ANALYSIS or STAFF FINDINGS
CaJenn Construction & Rehabilitation is current doing sewer rehabilitation work for the City of
Simpsonville and Metro Connects. In both situations, Frazier Engineering is the consulting engineer on the
projects. The contracts with Metro and Simpsonville were competitive bid projects which Cajenn
Construction & Rehabilitation won. For the work in Mauldin, the Public Works Department asked if the
City could “piggy-back,” on either contract. Based on a review of both contracts, Frazier Engineering
determined that the Metro Connects contract was the “most similar,” to our proposed rehabilitation project.
In accordance with the Council approved Purchasing Policy, Cooperative Purchasing is an approved
alternative to the sealed bid method of soliciting bids. This method which is most advantageous to the City
and results in the most timely, acceptable quality, economical, and successful completion of the
construction project.
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FINANCIAL IMPACT
The cost associated with this contract will not exceed $1,200,000.

RECOMMENDATION
Staff recommends the Public Works Committee and the City Council approve the contract.
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SECTION 00200
AGREEMENT

THIS AGREEMENT, made this ________ day of ___________________________, 20___, by and
between the City of Mauldin herein after called "OWNER" and CaJenn Construction & Rehabilitation
Services, Inc. of the City of Hoboken, County of Brantley, and State of Georgia, hereinafter called
"CONTRACTOR".
WITNESSETH: That for and in consideration of the payments and agreements hereinafter
mentioned:
1.

The CONTRACTOR hereby agrees with the OWNER to commence and complete the
construction described as follows:
2022-2023 SEWER REHABILITATION PROJECT
hereinafter called the PROJECT.

2.

This AGREEMENT is being entered into through a COOPERATIVE PURCHASING
AGREEMENT (“PIGGYBACK” AGREEMENT) process in accordance with Title 11,
Chapter 35, Section 11-35-4810 of the South Carolina Code of Laws. The OWNER is
entering into this AGREEMENT with the CONTRACTOR based on the CONTRACTOR’s
Bid for the FM400B-343 Basin Find & Fix CIPP Project submitted to the Metropolitan
Sewer Subdistrict (dba MetroConnects), Greenville, South Carolina on February 10,
2022, at which time the Bid was publicly opened and read aloud. The CONTRACTOR
subsequently entered into an AGREEMENT with MetroConnects to perform the work.
The OWNER (City of Mauldin) is undertaking similar work as Bid on the MetroConnects’
FM400B-343 Basin Find & Fix CIPP Project, and via this AGREEMENT, the
CONTRACTOR agrees to perform the OWNER’s work in accordance with the terms,
conditions and specifications of the MetroConnects’ Contract Documents (except as
modified herein) at the unit prices bid on February 10, 2022.
The Contract Documents bound with this AGREEMENT are directly incorporated from
the MetroConnects’ Contract with the CONTRACTOR for the FM400B-343 Basin Find &
Fix CIPP Project. Any modifications to the Contract Documents are as defined in Item 6
below.

3.

The CONTRACTOR will furnish all of the materials, supplies, tools, equipment, labor, and
other services necessary for the construction and completion of the PROJECT described
herein.

4.

The CONTRACTOR will commence work required by the CONTRACT DOCUMENTS
within fifteen (15) calendar days after the date of the NOTICE TO PROCEED and will
fully complete the PROJECT within 365 calendar days from the date of the NOTICE TO
PROCEED unless the period for completion is extended otherwise by the OWNER via
change order(s). The CONTRACTOR further agrees to pay, as liquidated damages, the
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sum of seven hundred fifty dollars ($750) for each consecutive calendar day thereafter as
herein provided in the SPECIAL PROVISIONS.
5.

The CONTRACTOR agrees to perform all of the WORK described in the CONTRACT
DOCUMENTS and comply with the terms therein for an amount of up to ($1,200,000)
One Million Two Hundred Thousand Dollars and No Cents based on the actual work
performed at the unit prices shown in the Bid Schedule. The OWNER may increase this
Contract Amount via change order(s) to complete additional sewer rehabilitation work.

6.

The term "CONTRACT DOCUMENTS" means and includes the following:
A. Agreement – Section 00200
B. Bid – Section 00310: The Bid included herein is the CONTRACTOR’S Bid
submitted to MetroConnects for the FM400B-343 Basin Find & Fix CIPP Project on
February 10, 2022. The OWNER will utilize the same Bid Items for this PROJECT,
and the CONTRACTOR shall honor the unit prices bid as shown on the Bid Form.
C. Performance Bond – Section 00400
D. Payment Bond – Section 00500
E. General Conditions – Section 00700
F. Special Provisions – Section 01010: The Special Provisions included in these
Contract Documents have been modified to reflect the specific project requirements
for the OWNER’s PROJECT.
G. Specifications directly incorporated from the MetroConnects’ FM400B-343 Basin
Find & Fix CIPP Project as enumerated in the Table of Contents.
H. Notice to Proceed
I.

Change Orders

J.

Drawings as prepared by Frazier Engineering, P.A. and issued to the
CONTRACTOR during construction of this PROJECT. In addition, the Drawings
prepared by Frazier Engineering, P.A. for the MetroConnects’ FM400B-343 Basin
Find & Fix CIPP Project dated January 2022 are incorporated herein by reference,
specifically the general requirements on Sheet G-1, the Technical Details shown on
Sheets D-1 through D-7, and the Erosion Control Details shown on Sheets EC-1
through EC-2.

K. These Specifications prepared by Frazier Engineering, P.A. dated August 2022.
7.

The OWNER agrees to pay the CONTRACTOR in the manner and at such times as set
forth in the General Conditions such amounts as required by the CONTRACT
DOCUMENTS.

8.

This Agreement shall be binding on all parties hereto and their respective heirs,
executors, administrators, successors and assigns.
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IN WITNESS WHEREOF, the parties hereto have executed or caused to be executed by their
duly authorized officials, this Agreement in three (3) counterparts, each of which shall be deemed
an original, in the year and day first above written.
City of Mauldin
(OWNER)
By:_____________________________________
(SEAL)

_________________________________________

ATTEST

_________________________________________
(Title of Authorized Official)

__________________________________________
(Witness)
__________________________________________
(Witness)
CaJenn Construction & Rehabilitation Services, Inc.
(CONTRACTOR)
By:____________________________________
______________________________________
(Printed Name)
______________________________________
(Title)

(SEAL)

PO Box 38
Hoboken, GA 31542

ATTEST:
__________________________________________
(Witness)
__________________________________________
(Witness)

(End of Section 00200)
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SECTION 00400
PERFORMANCE BOND
KNOW ALL MEN BY THESE PRESENTS: that
_____________________________________________________________________________
(Name of Contractor)

(Address of Contractor)
a ___________________________________________________, hereinafter called Principal and
(Corporation, Partnership or Individual)
(Name of Surety)
(Address of Surety)
hereinafter called Surety are held and firmly bound unto the
(Name of Owner)
(Address of Owner)
hereinafter called OWNER, 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 OWNER, dated the ______________ day of ___________________,
20________, a copy of which is hereto attached and made a part thereof for the construction of:
2022-2023 SEWER REHABILITATION PROJECT
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 OWNER, 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 OWNER
from all costs and damages which it may suffer by reason of failure to do so, and shall reimburse
and repay the OWNER all outlay and expense which the OWNER may incur in making good any
default, then this obligation shall be void; otherwise to remain in full force and effect.
PROVIDED, FURTHER, that the said Surety for value received hereby stipulates and agrees that
no change, extension of time, alteration or addition to the terms of the contract or to the WORK to
be performed thereunder or the SPECIFICATIONS accompanying the same shall in any wise affect
its obligation on this BOND, and it does hereby waive notice of any such change, extension of time,
alteration, or addition to the terms of the contract of to the WORK or to the SPECIFICATIONS.
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PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR
shall abridge the right of any beneficiary hereunder whose claim may be unsatisfied.
IN WITNESS WHEREOF, this instrument is executed in three (3) counterparts, each one of which
shall be deemed an original, this the _____________ day of _________________________,
20________.
________________________________
Principal

ATTEST
____________________________________
(Principal) Secretary
(SEAL)

____________________________________
Witness as to Principal

By:_____________________________(S)
_________________________________
Address
________________________________

____________________________________
Address
____________________________________

__________________________________
Surety

ATTEST:

By:_______________________________
Attorney-in-fact

____________________________________
(Surety) Secretary

____________________________________
Witness as to Surety

_________________________________
Address
________________________________

____________________________________
Address
____________________________________
NOTE: Date of BOND must not be prior to date of Contract. If CONTRACTOR is Partnership, all
partners should execute BOND.
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.

(End of Section 00400)
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SECTION 00500
PAYMENT BOND
KNOW ALL MEN BY THESE PRESENTS: that
_____________________________________________________________________________
(Name of Contractor)
_______________________________________________________________________________
(Address of Contractor)
________________________________________________________________, hereinafter called
(an individual), (a Partnership), or (a Corporation)
Principal, and ___________________________________________________________________
(Name of Surety)
_______________________________________________________________________________
(Address of Surety)
hereinafter called Surety, are held and firmly bound unto __________________________________
_______________________________________________________________________________
(Name of Owner)
_______________________________________________________________________________
(Address of Owner)
hereinafter called OWNER, 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 THE OBLIGATION is such that whereas, the Principal entered into a certain
contract with the OWNER, dated the __________ day of _______________________, 20_______,
a copy of which is hereto attached and made a part hereof for the construction of:
2022-2023 SEWER REHABILITATION PROJECT
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 or modification
thereof, including all amounts due for materials, lubricants, oil, fuel, 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 on such WORK, whether by
SUBCONTRACTOR or otherwise, then this obligation shall be void; otherwise to remain in full force
and effect.
PROVIDED, FURTHER, that the said Surety for value received hereby stipulates and agrees that no
change, extension of time, alteration or addition to the terms of the contract or to the WORK to be
performed thereunder or the SPECIFICATIONS accompanying the same shall in any wise affect its
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obligation on this BOND, and it does hereby waive notice of any such change, extension of time,
alteration, or addition to the terms of the contract or to the WORK or to the SPECIFICATIONS.
PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR shall
abridge the right of any beneficiary hereunder, whose claim may be unsatisfied.
IN WITNESS WHEREOF, this instrument is executed in three (3) counterparts, each one of which
shall be deemed an original, this the _____________ day of _________________________,
20________.
_________________________________
Principal

ATTEST:
_____________________________________
(Principal) Secretary
(SEAL)

_____________________________________
Witness as to Principal

By:_____________________________(S)
__________________________________
Address
_________________________________

_____________________________________
Address
_____________________________________

ATTEST:
_____________________________________
(Surety) Secretary
(SEAL)

__________________________________
Surety
By:_______________________________
Attorney-in-fact
__________________________________
Address
_________________________________

_____________________________________
Witness as to Surety
_____________________________________
Address
_____________________________________
NOTE: Date of BOND must not be prior to date of Contract. If CONTRACTOR is a Partnership,
all partners should execute BOND.
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.
(End of Section 00500)
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SECTION 00700
GENERAL CONDITIONS
1.

GENERAL:
1.1

THE CONTRACT DOCUMENTS:
1.1.1

1.2

1.3

The Contract Documents consist of the Advertisement for Bids, Information
for Bidders, Bid, Bid Bond, Agreement, Payment Bond, Performance Bond,
Conditions of the Contract (General Conditions, Special Provisions and
Other Conditions), Material and Technical Specifications, Drawings,
Addenda, Notice of Award, Notice to Proceed and Change Orders.

CORRELATION AND INTENT OF DOCUMENTS:
1.2.1

The Contract Documents are complementary, and what is required by any
one shall be as binding as if required by all.

1.2.2

The intent of the Drawings and Specifications is that the Contractor shall
furnish all labor, supplies and materials, tools, machinery, equipment,
transportation, supervision, temporary construction of any nature, and all
other services, facilities and means necessary for the proper execution and
completion of the work in accordance with the Contract Documents and all
incidental work necessary to complete the project in an acceptable manner,
and fully complete the work or improvement ready for use, occupancy and
operation by the Owner.

1.2.3

Any mention in the Specifications or indication on the Drawings of articles,
materials, methods or operations shall require the Contractor to furnish such
item or service as if it was fully specified unless it is noted or specified as
not in the contract. It is intended that all materials shall be new and best
quality in every respect unless otherwise noted or specified. All
workmanship, methods of assembly, and erection shall be first class in
every respect.

CONFLICT OR INCONSISTENCY:
1.3.1

If there is any conflict or inconsistency between the provisions of the Special
Provisions and the provisions of the other Contract Documents, the
provisions of the Special Provisions shall prevail. If there is any conflict or
inconsistency between the provisions of the General Conditions and the
provisions of any of the Contract Documents other than the Special
Provisions, the provisions of the General Conditions shall prevail.

1.3.2

In the case of conflict between the Drawings and Specifications, the
Specifications shall govern. Figure dimensions on Drawings shall govern
over scale dimensions, and detailed Drawings shall govern over general
Drawings.

1.3.3

In case of difference between small-scale and large-scale drawings, the
large-scale drawings shall govern. Schedules on any contract drawing shall
take precedence over conflicting information on that or any other contract
drawing. On any of the drawings where a portion of the work is detailed or
drawn out and the remainder is shown in outline, the parts detailed or drawn
out shall apply also to all other like portions of the work. Where the word
"similar" occurs on the drawings, it shall have a general meaning and not be
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interpreted as being identical, and all details shall be worked out in relation
to their location and their connection with other parts of the work.

1.4

1.3.4

Any discrepancies found between the Drawings and Specifications and site
conditions or any inconsistencies or ambiguities in the Drawings or
Specifications shall be immediately reported to the Engineer, in writing, who
shall promptly correct such inconsistencies or ambiguities in writing. Work
done by the Contractor after his discovery of such discrepancies,
inconsistencies or ambiguities shall be done at the Contractor's risk.

1.3.5

Should a conflict be discovered within the Contract Documents, the
Contractor shall be deemed to have estimated the higher quality way of
doing the work unless he shall have asked for and obtained a decision in
writing from the Engineer before entering into this contract.

ADDITIONAL INSTRUCTIONS AND DETAIL DRAWINGS:
1.4.1

1.5

1.6

SPECIFICATION HEADINGS:
1.5.1

For convenience of reference, these Specifications are divided into various
Divisions, Sections, Subsections and Paragraphs. The titles of these
headings shall not be taken as a correct or complete segregation of the
various types of material and labor nor as an attempt to outline jurisdictional
procedures. The headings shall not be deemed to limit or restrict the
content, meaning or effect of such section, subsection, paragraph, provision
or part.

1.5.2

The organization of the Specifications into the various headings, and the
arrangement of Drawings shall not control the Contractor in dividing the
work among subcontractors or in establishing the extent of the work to be
performed by any trade. Each subcontract shall be dependent upon its own
definite confines, regardless of Divisions of these Specifications. No
responsibility, either direct or implied, is assumed by the Owner for
omissions or duplications by the Contractor or by any of his subcontractors
due to real or alleged errors in arrangement of matter in Contract
Documents.

DRAWINGS AND SPECIFICATIONS FOR CONSTRUCTION PURPOSES:
1.6.1

1.7

The Contractor may be furnished additional instructions and detail drawings,
by the Engineer, as necessary to carry out the work required by the Contract
Documents. The additional drawings and instructions thus supplied will
become a part of the Contract Documents. The Contractor shall carry out
the work in accordance with the additional detail drawings and instructions.

The Contractor will be furnished five (5) complete sets of Drawings and
Specifications to be used during the course of construction. If more than
five (5) sets are needed, the Contractor will be required to pay the actual
cost of printing and handling.

DEFINITIONS:
1.7.1

Wherever the words hereinafter defined or pronouns used in their stead
occur in the Contract Documents, they shall have the following meanings:
1.7.1.1

ADDENDA: Written or graphic instruments issued prior to the
execution of the Agreement which modify or interpret the Contract
Documents, Drawings and Specifications by additions, deletions,
clarifications or corrections. Such addendum or addenda will take

38

precedent over the position of the general drawings and
specifications concerned and will be considered as part of the
Contract Documents.
1.7.1.2

AGREEMENT: The Agreement represents the entire and
integrated agreement between the parties hereto and supersedes
all prior negotiations, representations or agreements either written,
or oral, including the bidding documents. The Agreement may be
amended or modified by a Change Order.

1.7.1.3

BID: The written offer or proposal of the bidder, submitted on the
prescribed form, properly signed and guaranteed, to perform the
work at the prices quoted by the bidder.

1.7.1.4

BID BOND: The security furnished by the bidder with his
proposal for the project as guaranty he will enter into a contract for
the work if his proposal is accepted.

1.7.1.5

BIDDER: Any individual, firm or corporation or combination of
same submitting a bid for the work contemplated, acting directly or
through a duly authorized representative.

1.7.1.6

BONDS: Bid, Performance and Payment Bonds and other
instruments of security furnished by the Contractor and his Surety
in accordance with the Contract Documents.

1.7.1.7

CALENDAR DAY: Every day shown on the calendar, Sundays
and Holidays included.

1.7.1.8

CHANGE ORDER: A written order to the Contractor authorizing
an addition, deletion or revision in the work within the general
scope of the Contract Documents, or authorizing an adjustment in
the contract price or contract time.

1.7.1.9

CONTRACT: The Contract Documents form the contract. The
contract represents the entire and integrated agreement between
the parties hereto and supersedes all prior negotiations,
representations or agreements, either written or oral, including the
bidding documents. The contract may be amended or modified by
a Change Order.

1.7.1.10 CONTRACT DOCUMENTS: The Contract Documents consist of
the Advertisement for Bids, Information for Bidders, Bid, Bid Bond,
Agreement, Payment Bond, Performance Bond, the Conditions of
the Contract (General, Supplemental, and other Conditions), the
Drawings, the Material and Technical Specifications, Addenda
issued prior to execution of the Contract, Notice of Award, Notice
to Proceed and Change Orders.
1.7.1.11 CONTRACT PRICE: The total monies payable to the Contractor
under the terms and conditions of the Contract Documents.
1.7.1.12 CONTRACTOR: The individual, firm or corporation with whom
the Owner has executed the Agreement by which the Contractor
is obligated directly, or through subcontractors, to perform work in
connection with the project. The Contractor is the person or
organization identified as such in the Agreement and is referred to
throughout the Contract Documents as if singular in number and
masculine in gender. The term Contractor means the Contractor
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or his authorized representative.
1.7.1.13 CONTRACT TIME: The number of calendar days stated in the
Contract Documents for completion of the work.
1.7.1.14 DRAWINGS: The part of the Contract Documents which show
the characteristics and scope of the work to be performed and
which have been prepared or approved by the Engineer.
1.7.1.15 EARTH: An excavated material or material to be excavated; all
kinds of material other than rock.
1.7.1.16 ELEVATION: The figures given on the Drawings or in the other
Contract Documents after the word "elevation" or abbreviation of it
shall mean the distance in feet above the datum adopted by the
Engineer.
1.7.1.17 ENGINEER: The person, firm or corporation named as such in
the Contract Documents and duly appointed by the Owner to
undertake the duties and powers herein assigned to the Engineer,
acting either directly or through duly authorized representatives.
1.7.1.18 EQUIPMENT: All machinery, together with the necessary
supplies for upkeep and maintenance, and all tools and apparatus
necessary for the proper construction and acceptable completion
of the work.
1.7.1.19 FIELD ORDER: A written order effecting a change in the work not
involving an adjustment in the contract price or an extension of the
contract time, issued by the Engineer to the Contractor during
construction.
1.7.1.20 FURNISH: Furnish and install complete, in place, and ready for
use.
1.7.1.21 INFORMATION FOR BIDDERS: The Notice to Contractors
containing all necessary information as to provisions,
requirements, date, place and time of submitting bids.
1.7.1.22 LATEST EDITION: The current printed documents issued eight
weeks or more prior to date of receipt of bids.
1.7.1.23 MATERIALS: Any substance specified for use in the construction
of the project and its appurtenances.
1.7.1.24 NET COST: The cost to the Contractor after application of all
credits and discounts (excepting only cash discounts) and without
the addition of any factor for burden, overhead or indirect cost or
profit.
1.7.1.25 NOTICE OF AWARD: The written notice of the acceptance of the
bid from the Owner to the successful bidder.
1.7.1.26 NOTICE TO PROCEED: Written communication issued by the
Owner to the Contractor authorizing him to proceed with the work
and establishing the date for commencement of the work.
1.7.1.27 OPTIMUM MOISTURE CONTENT FOR COMPACTION: The
moisture content of a soil calculated on the basis of dry weight of
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soil at which the soil can be compacted to the approximate
maximum density under a specified standard method of
compaction.
1.7.1.28 OWNER: A public or quasi-public body or authority, corporation,
association, partnership, or individual for whom the work is to be
performed.
1.7.1.29 PAYMENT BOND: The approved form of security furnished by
the Contractor to guarantee the payment to all persons supplying
labor and materials in the prosecution of the work in accordance
with the terms of the contract.
1.7.1.30 PERFORMANCE BOND: The approved form of security
furnished by the Contractor to guarantee the completion of the
work in accordance with the terms of the contract.
1.7.1.31 PRECONSTRUCTION CONFERENCE: A conference following
award and prior to start of construction to be attended by a duly
authorized representative of the Engineer and by the responsible
officials of the Contractor and other affected parties.
1.7.1.32 PROJECT: The undertaking to be performed as provided in the
Contract Documents.
1.7.1.33 PROPOSAL: The written offer of the bidder, submitted on the
prescribed form, properly signed and guaranteed, to perform the
work at the prices quoted by the bidder.
1.7.1.34 PROPOSAL FORM: The approved form on which the Owner
requires formal bids to be prepared and submitted for the work.
1.7.1.35 PROPOSAL GUARANTY: The security furnished by the bidder
with his proposal for a project, as guaranty he will enter into a
contract for the work if his proposal is accepted.
1.7.1.36 PROVIDE: Furnish and install complete, in place, and ready for
use.
1.7.1.37 RESIDENT PROJECT REPRESENTATIVE: The authorized
representative of the Owner or Engineer who is assigned to the
project site or any part thereof.
1.7.1.38 ROCK: An excavated material or material to be excavated; only
boulders and pieces of concrete or masonry exceeding 1 cu. yd. in
volume, or solid ledge rock which, in the opinion of the Engineer,
requires, for its removal, drilling and blasting, wedging, sledging,
barring, or breaking up with a power operated tool. No soft or
disintegrated rock which can be removed with a hand pick or
power operated excavator or shovel, no loose, shaken, or
previously blasted rock or broken stone in rock fillings or
elsewhere, and no rock exterior to the maximum limits of
measurement allowed, which may fall into the excavation will be
classified as rock.
1.7.1.39 SHOP DRAWINGS: All drawings, diagrams, illustrations,
brochures, schedules and other data which are prepared by the
Contractor, a subcontractor, manufacturer, supplier or distributor,
which illustrate how specific portions of the work shall be
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fabricated or installed.
1.7.1.40 SPECIALIST: An individual or firm of established reputation
which is regularly engaged in, and which maintains a regular force
of workmen skilled in either manufacturing or fabricating items
required by the contract, installing items required by the contract,
or otherwise performing work required by the contract. Where the
contract specifications require installation by a specialist, that term
shall also be deemed to mean either the manufacturer of the item,
an individual or firm licensed by the manufacturer, or an individual
or firm who will perform the work under the manufacturer's direct
supervision.
1.7.1.41 SPECIFICATIONS: A part of the Contract Documents consisting
of written descriptions of a technical nature of materials,
equipment, construction systems, standards and workmanship.
1.7.1.42 STRUCTURES: Bridges, culverts, catch basins, drop inlets,
manholes, retaining walls, cribbing, endwalls, buildings, sewers,
service pipes, underdrains, foundation drains, and other
miscellaneous items which may be encountered in the work, and
which are not otherwise classified herein.
1.7.1.43 SUBBASE: The layer or layers of specified or selected material
of designated thickness or rate of application placed on a
subgrade to comprise a component of the pavement structure to
support the base course, pavement or subsequent layer of the
construction.
1.7.1.44 SUBCONTRACTOR: An individual, firm or corporation having a
direct contract with the Contractor or with any other subcontractor
for the performance of a part of the work at the site. The term
subcontractor is referred to throughout the Contract Documents as
if singular in number and masculine in gender and means a
subcontractor or his authorized representative thereof.
1.7.1.45 SUB-SUBCONTRACTOR: An individual, firm or corporation
having a direct or indirect contract with a subcontractor to perform
any of the work at the site. The term sub-subcontractor is referred
to throughout the Contract Documents as if singular in number
and masculine in gender and means a sub-subcontractor or an
authorized representative thereof.
1.7.1.46 SUBGRADE: The top surface of a roadbed upon which the
pavement structure and shoulders are constructed.
1.7.1.47 SUBSTANTIAL COMPLETION: That date as certified by the
Engineer when the construction of the project or a specified part
thereof is sufficiently completed, in accordance with the Contract
Documents, so that the project or specified part can be utilized for
the purposes for which it was intended.
1.7.1.48 SPECIAL PROVISIONS: Conditions of the Contract other than
the General Conditions.
1.7.1.49 SUPERINTENDENT: The Contractor's authorized representative
in responsible charge of the work.
1.7.1.50 SUPPLIER: Any person or organization who supplies materials or
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equipment for the work, including that fabricated to a special
design, but who does not perform labor at the site.
1.7.1.51 SURETY: The corporation, partnership or individual bound with
and for the Contractor for the full and complete performance of the
contract, and for the payment of all debts pertaining to the work.
1.7.1.52 TITLES (OR HEADINGS): The titles or headings of the
documents and subsections herein are intended for convenience
of reference and shall not be considered as having any bearing on
their interpretation.
1.7.1.53 WORK: All labor necessary to produce the construction required
by the Contract Documents, and all materials and equipment
incorporated or to be incorporated in the project.
1.7.1.54 WRITTEN NOTICE: Any notice to any party of the Agreement
relative to any part of this Agreement in writing and considered
delivered and the service thereof completed, when posted by
certified or registered mail to the said party at his last given
address, or delivered in person to said party or his authorized
representative on the work.
1.8

1.9

ADDITIONAL DEFINITIONS:
1.8.1

Wherever in the Specifications or on the Drawings, the words "as
designated," "as detailed," "as directed," "as ordered," "as permitted," "as
prescribed," "as provided," "as requested," "as required," or words of like
import are used, it shall be understood that the designation, detail, direction,
order, permission, prescription, provision, request or requirement of the
Engineer is intended.

1.8.2

Similarly, the words "approved," "acceptable," "satisfactory," and words of
like import shall mean approved by, acceptable to, or satisfactory to the
Owner and/or Engineer.

ABBREVIATIONS:
1.9.1

Where any of the following abbreviations are used in the Specifications, they
shall have the meaning set forth opposite each.
AA
AAMA
AAN
AAR
AASHTO
AATC
ACI
ACPA
AED
AFBMA
AFI
AGA
AGC
AGMA
AHAM
AHDGA
AIA

Aluminum Association
Architectural Aluminum Manufacturers Association
American Association of Nurserymen
Association of American Railroads
American Association of State Highway and Transportation
Officials
American Association of Textile Chemists and Colorists
American Concrete Institute
American Concrete Pipe Association
American Equipment Dealers
Anti-Friction Bearing Manufacturers Association, Inc.
American Filter Institute
American Gas Association
Associated General Contractors of America, Inc.
American Gear Manufacturers Association
Association of Home Appliance Manufacturers
American Hot Dip Galvanizers Association
American Institute of Architects
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AIEE
AISC
AISI
ALS
AMA
AMCA
ANS
ANSI
APA
API
ARA
AREA
ARI
ASA
ASCE
ASHRAE
ASLA
ASLE
ASME
ASQC
ASSE
ASTM
AVATI
AWI
AWPA
AWPI
AWS
AWWA
BHMA
CABRA
CDA
CEMA
CGA
CRSI
CS
CSI
DCDMA
EIA
EPA
FCI
FGJA
FIA
FM
FMEC
FS
FSPT
FSS
FHWA
GA
IBI
IBR
IEEE
IES
ILIA
IME
IP
IPC
IPCEA

American Institute of Electrical Engineers
American Institute of Steel Construction
American Iron and Steel Institute
American Lumber Standards
Acoustical Materials Association
Air Moving and Conditioning Association
American Nuclear Society
American National Standards Institute
American Plywood Association
American Petroleum Institute
American Railway Association
American Railway Engineering Association
Air Conditioning and Refrigeration Institute
Acoustical Society of America
American Society of Civil Engineers
American Society of Heating, Refrigerating and Air Conditioning
Engineers
American Society of Landscape Architects
American Society of Lubricating Engineers
American Society of Mechanical Engineers
American Society for Quality Control
American Society of Sanitary Engineers
American Society for Testing Materials
Asphalt and Vinyl Asbestos Tile Institute
Architectural Woodwork Institute
American Wood Preservers' Association
American Wood Preservers' Institute
American Welding Society
American Water Works Association
Builders Hardware Manufacturers Association
Copper and Brass Research Association
Copper Development Association
Conveyor Equipment Manufacturers Association
Compressed Gas Association
Concrete Reinforcing Steel Institute
Commercial Standards, U.S. Department of Commerce
Construction Specification Institute
Diamond Core Drill Manufacturers Association
Electronic Industries Association
Environmental Protection Agency
Fluid Controls Institute
Flat Glass Jobbers Association
Factory Insurance Association
Factory Mutual
Factory Mutual Engineering Corporation
Federal Specification
Federation of Societies for Paint Technology
Federal Specifications, General Services Administration
Federal Highway Administration
Gypsum Association
Insulation Board Institute
Institute of Boiler and Radiator Manufacturers
Institute of Electric and Electronics Engineers
Illuminating Engineering Society
Indiana Limestone Institute of America, Inc.
Institute of Makers of Explosives
Institute of Petroleum (London)
Institute of Printed Circuits
Insulated Power Cable Engineers Association
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ISA
ISO
ITE
LIA
MBMA
MIA
MLA
MLMA
MPTA
MRIS
MS
MSDS
MSTD
NAAMM
NAFM
NBFU
NBS
NCCLS
NCMA
NEC
NECA
NEMA
NFC
NFPA
NHLA
NLA
NLGI
NLMA
NMA
NMWIA
NPC
NRCA
NRMCA
NSF
NTMA
NWMA
OSHA
PCA
PCI
PDCA
PEI
PI
RIS
RMA
RTI
RWMA
SAE
SAMA
SBI
SCDHPT

Instrument Society of America
International Organization for Standardization
Institute of Traffic Engineers
Lead Industries Association
Metal Building Manufacturers Association
Marble Institute of America
Metal Lath Association
Metal Lath Manufacturers Association
Mechanical Power Transmission Association
Maritime Research Information Service
Military Specification
Material Safety Data Sheet
Military Standard
National Association of Architectural Metal Manufacturers
National Association of Fan Manufacturers
National Board of Fire Underwriters
National Bureau of Standards
National Committee for Clinical Laboratory Standards
National Concrete Masonry Association
National Electrical Code
National Electrical Contractors Association, Inc.
National Electrical Manufacturers Association
National Fire Code
National Fire Protection Association
National Hardware Lumber Association
National Lime Association
National Lubricating Grease Institute
National Lumber Manufacturers Association
National Microfilm Association
National Mineral Wool Insulation Association
National Plumbing Code
National Roofing Contractors Association
National Ready Mixed Concrete Association
National Sanitation Foundation
The National Terrazzo and Mosaic Association
National Woodwork Manufacturers Association
Occupational Safety and Health Act
Portland Cement Association
Prestressed Concrete Institute
Painting and Decorating Council of America
Porcelain Enamel Institute
Perlite Institute
Redwood Inspection Service
Rubber Manufacturers Association
Resilient Tile Institute
Resistance Welder Manufacturers Association
Society of Automotive Engineers
Scientific Apparatus Makers Association
Steel Boiler Institute
South Carolina Department of Highways and Public
Transportation
SCDOT South Carolina Department of Transportation
SCPI
Structural Clay Products Institute
SCSHD South Carolina State Highway Department
SDI
Steel Deck Institute
SIS
Swedish Standards Association
SJI
Steel Joist Institute
SMA
Screen Manufacturers Association
SMACNA Sheet Metal and Air Conditioning Contractors National
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SPIB
SPR
SSBC
SSGC
SSPC
TAPPI
TCA
TRB
UL
USDA
WWPA
2.

Association
Southern Pine Inspection Bureau
Simplified Practice Recommendation, U. S. Department of
Commerce
Southern Standard Building Code
Southern Standard Gas Code
Steel Structures Painting Council
Technical Association of the Pulp and Paper Industry
Tile Council of America
Transportation Research Board
Underwriter's Laboratories, Inc.
U.S. Department of Agriculture
Western Wood Products Association

OWNER'S RIGHTS AND RESPONSIBILITIES:
2.1

2.2

CHANGES IN THE WORK:
2.1.1

The Owner, without invalidating the contract, may make changes in the work
and in the Drawings and Specifications therefor by making alterations
therein, additions thereto, or omissions therefrom. All work resulting from
such changes shall be performed and furnished under and pursuant to the
terms and conditions of the contract. If such changes result in an increase
or decrease in the work to be done hereunder, or increase or decrease the
quantities thereof, adjustment in compensation shall be made therefor as
provided in Subsection 7.12 entitled PAYMENT FOR EXTRA WORK.

2.1.2

Except in an emergency endangering life or property, no change shall be
made unless in pursuance of a written order from the Engineer authorizing
the change, and no claim for additional compensation shall be valid unless
the change is so ordered.

2.1.3

The Contractor agrees that he shall neither have nor assert any claim for, or
be entitled to, any additional compensation for damages or for loss of
anticipated profits on work that is eliminated.

PROJECT ENGINEER:
2.2.1

2.3

Frazier Engineering, P.A
6592 Bob White Trail
Stanley, NC 28164
Phone: 704-822-8444 Fax: 704-822-8666

ENGINEER'S AUTHORITY:
2.3.1

The Engineer will be the Owner's representative periodically during the
construction period and he will observe the work in progress on behalf of the
Owner. The Engineer will have the authority to act on behalf of the Owner
in the following matters consistent with the Owner's rights and obligations as
set forth in these Contract Documents:
2.3.1.1

Interpretation of Contract Documents.

2.3.1.2

Approval of samples and shop drawings.

2.3.1.3

Preparation of supplementary details and instructions.

2.3.1.4

Inspection and approval of construction work.
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2.4

2.3.1.6

Review of television inspection logs and video tapes

Any instructions which the Engineer may issue the Contractor shall be
adjudged an interpretation of the contract requirements and not an act of
supervision. The Engineer has no authority, nor accepts any responsibility,
either direct or implied, to direct and superintend the construction
operations.

2.3.3

The Contractor shall proceed without delay to perform the work as directed,
instructed, determined, or decided by the Engineer and shall comply
promptly with such directions, instructions, determinations, or decisions. If
the Contractor has any objection thereto, he may require that any such
direction, instruction, determination, or decision be put in writing and within
ten (10) days after receipt of any such writing, he may file a written protest
with the Owner stating clearly and in detail his objections, the reasons
therefor, and the nature and amount of additional compensation, if any, to
which he claims he will be entitled thereby. A copy of such protest shall be
filed with the Engineer at the same time as it is filed with the Owner. Unless
the Contractor files such written protest with the Owner and Engineer within
such ten (10) day period, he shall be deemed to have waived all grounds for
protest of such direction, instruction, determination, or decision and all
claims for additional compensation or damages occasioned thereby, and
shall further be deemed to have accepted such direction, instructions,
determination, or decision as being fair, reasonable, and finally
determinative of his obligations and rights under the contract.

LIABILITY OF THE OWNER:
No person, firm or corporation, other than the Contractor, who signed this
contract as such, shall have any interest herein or right hereunder. No claim
shall be made or be valid either against the Owner or any agent of the
Owner and neither the Owner nor any agent of the Owner shall be liable for
or be held to pay any money, except as herein provided. The acceptance
by the Contractor of the payment as fixed in the final estimate shall operate
as and shall be a full and complete release of the Owner and of every agent
of the Owner of and from any and all claims, demands, damages and
liabilities, by or to the Contractor for anything done or furnished for or arising
out of or relating to or by reason of the work or for or on account of any act
or neglect of the Owner or of any agent of the Owner or of any other person,
arising out of, relating to or by reason of the work, except the claim against
the Owner for the unpaid balance, if any there be, of the amounts retained
as herein provided.

RIGHTS-OF-WAY:
2.5.1

2.6

Preliminary approval of progress payment applications.

2.3.2

2.4.1

2.5

2.3.1.5

All work shall be performed within the existing sewer right-of-way and/or
road-right-of-way as noted on the Drawings. The Contractor shall be
responsible for gaining access to such rights-of-way and accessing sewers
and manholes to perform the work including negotiating with property
Owners, paying all costs for accessing sewers and manholes, and restoring
all areas impacted by the Contractor’s construction operations. The
Contractor shall not be entitled to make or assert claim for damage or a time
extension due to accessing the existing rights-of-way.

SURVEYS, PERMITS AND REGULATIONS:
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2.7

2.8

2.6.1

All surveying shall be the responsibility of the Contractor. The Owner will
furnish bench marks for locating the principle component parts of the work.

2.6.2

Permits and licenses of a temporary nature necessary for the prosecution of
the work shall be secured and paid for by the Contractor unless otherwise
stated in the Special Provisions. Encroachment permits, easements for
permanent structures and permits for permanent changes in existing
facilities shall be secured and paid for by the Owner, unless otherwise
specified. The Contractor shall give all notices and comply with all laws,
ordinances, rules and regulations bearing on the conduct of the work as
drawn and specified. If the Contractor observes that the Contract
Documents are at variance therewith, he shall promptly notify the Engineer
in writing, and any necessary changes shall be adjusted as provided in
Subsection 2.1 entitled CHANGES IN THE WORK.

LINES, GRADES AND MEASUREMENTS:
2.7.1

The Contractor shall be responsible for setting all base lines and elevations
necessary for performing the work. The Contractor shall employ a
registered civil Engineer, or land surveyor and shall require said Engineer to
establish all lines, elevations, reference marks, batter boards, etc., needed
by the Contractor during the progress of the work, and from time to time to
verify such marks by instrument or other appropriate means.

2.7.2

The Owner's Engineer shall be permitted at all times to check the lines,
elevations, reference marks, batter boards, etc., set by the Contractor, who
shall correct any errors in lines, elevations, reference marks, batter boards,
etc., disclosed by such check. Such check shall not be construed to be an
approval of the Contractor's work and shall not relieve or diminish in any
way the responsibility of the Contractor for the accurate and satisfactory
construction and completion of the entire work.

2.7.3

The Contractor shall make, check and be responsible for all measurements
and dimensions necessary for the proper construction of, and the prevention
of misfittings in, the work.

OWNER'S RIGHT OF AUDIT:
2.8.1

2.9

In case the Owner agrees that a Contractor perform work on a cost plus
basis, the Owner is to have a full and complete right to audit and make
copies of the Contractor's or subcontractor's records with respect to any
payment the Owner may be requested to make, or may make, for any work
done on a cost plus basis.

OWNER'S RIGHT TO SEPARATE CONTRACTS:
2.9.1

The Owner reserves the right to let other contracts in connection with the
work under similar General Conditions. The Contractor shall afford other
contractors reasonable opportunity for the introduction and storage of their
materials and the execution of their work, and shall properly connect and
coordinate his work with theirs.

2.9.2

The Owner may perform additional work related to the project by himself, or
he may let other contracts containing provisions similar to these. The
Contractor will afford the other contractors who are parties to such contracts
(or the Owner, if he is performing the additional work himself), reasonable
opportunity for the introduction and storage of materials and equipment and
the execution of work and shall properly connect and coordinate his work
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with theirs.
2.10 OWNER'S RIGHT TO DO WORK:
2.10.1 If the Contractor should neglect to prosecute the work properly or fail to
perform any provision of this contract, the Owner after three (3) days' written
notice to the Contractor may, without prejudice to any other remedy he may
have, make good such deficiencies and may deduct the cost thereof from
the payment then or thereafter due the Contractor. If such expense shall
exceed the unpaid balance, the Contractor shall pay the difference to the
Owner on demand.
2.10.2 The Engineer's certificate setting forth the fair and reasonable cost of
repairing, replacing, rebuilding or restoring any damaged or defective work
or equipment when performed by one other than the Contractor shall be
binding and conclusive as to the amount thereof upon the Contractor.
2.11 OWNER'S RIGHT TO TERMINATE CONTRACT:
2.11.1 If the Contractor should be adjudged as bankrupt, or if he should make a
general assignment for the benefit of his creditors, or if a receiver or trustee
should be appointed on account of his insolvency, or if he should
persistently or repeatedly refuse or should fail, except in cases for which
extension of time is provided, to supply enough properly skilled workmen or
proper materials, or if he should fail to make prompt payment to
subcontractors or for material or labor, or persistently disregard laws,
ordinances or the instructions of the Owner and his representatives, or
otherwise be guilty of substantial violation of any provision of the contract,
then the Owner, may, without prejudice to any other right or remedy and
after giving the Contractor, and his surety, if any, seven (7) days' written
notice, terminate the employment of the Contractor and take possession of
the premises and of all materials, as it may deem expedient. In such case,
the Contractor shall not be entitled to receive any further payment until the
work is finished. If the unpaid balance of the contract price shall exceed the
expense of finishing the work including compensation for additional
engineering, managerial and administrative services, such excess shall be
paid to the Contractor. If such expense shall exceed such unpaid balance,
the Contractor shall pay the difference to the Owner.
2.12 SUSPENSION OF WORK, TERMINATION AND DELAY:
2.12.1 The Owner may suspend the work or any portion thereof for a period of not
more than ninety (90) days or such further time as agreed upon by the
Contractor, by written notice to the Contractor and the Engineer, which
notice shall fix the date on which work shall be resumed. The Contractor
shall resume that work on the day so fixed. The Contractor will not be
allowed an increase in the contract price but may be due an extension of the
contract time that is directly attributable to any suspension.
2.13 INSPECTIONS AND TESTING:
2.13.1 If the Contract Documents, Owner's instructions, laws, ordinances or any
public authority having jurisdiction require any work to be specially tested or
approved, the Contractor shall give the Owner timely notice of its readiness
for observation by the Owner or inspection by another authority, and if the
inspection is by another authority rather than the Owner, of the date fixed for
such inspection. The required certificates of such inspection shall be
secured by the Contractor. Observations by the Owner shall be promptly
made, and where practicable, at the source of supply. If any work should be
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covered up without approval or consent of the Owner, it must, if required by
the Owner, be uncovered for examination, at the Contractor's expense.
2.14 INSPECTION OF WORK AWAY FROM THE SITE:
2.14.1 If the work to be done away from the construction site is to be inspected on
behalf of the Owner during its fabrication, manufacture, or testing or before
shipment, the Contractor shall give notice to the Engineer of the place and
time where such fabrication, manufacture, testing, or shipping is to be done.
Such notice shall be in writing and delivered to the Engineer in ample time
so that the necessary arrangements for the inspection can be made.
2.15 PIPE LOCATION:
2.15.1 Exterior pipelines will be located substantially as indicated on the Drawings,
but the right is reserved to the Owner acting through the Engineer, to make
such modifications in location as may be found desirable to avoid
interference with structures or for other reasons. Where fittings, etc., are
noted on the Drawings such notation is for the Contractor's convenience
and does not relieve him from laying and jointing different or additional items
where required.
2.16 PRIOR USE OR OCCUPANCY:
2.16.1 The Owner reserves the right to use or occupy the work or portion thereof,
and to use equipment installed under the contract, prior to final acceptance.
Such use or occupancy will not constitute acceptance of the work or any
part thereof. Despite such use or occupancy, guarantee periods will not
begin until the completion of all work under the contract, unless agreement
to the contrary is made in writing between the parties.
2.17 WEATHER CONDITIONS:
2.17.1 In the event of temporary suspension of work, or during inclement weather,
or whenever the Engineer shall direct, the Contractor will, and will cause his
subcontractors to, protect carefully his and their work and materials against
damage or injury from the weather. If, in the opinion of the Engineer, any
work or materials shall have been damaged or injured by reason of failure
on the part of the Contractor or any of his subcontractors so to protect its
work, such materials shall be removed and replaced at the expense of the
Contractor.
2.18 OWNER'S RIGHT TO CLEAN UP:
2.18.1 If a dispute arises between the separate contractors as to their responsibility
for cleaning up, the Contractor awarded the contract shall be responsible for
the cleanup or the Owner may clean up and charge the cost thereof to the
Contractor as the Engineer shall determine to be just.
3.

CONTRACTOR'S RIGHTS AND RESPONSIBILITIES:
3.1

ACCESS TO WORK:
3.1.1

The Owner, the Engineer, and their officers, agents, servants, and
employees plus representatives of the various participating Federal or State
agencies may at any and all times and for any and all purposes, enter upon
the work and site thereof and the premises used by the Contractor, and the
Contractor shall at all times provide safe and proper facilities therefor.
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3.2

ACCIDENT PREVENTION:
3.2.1

3.3

STATED ALLOWANCES:
3.3.1

3.4

3.6

No allowances are included in the Contract Documents.

ARCHAEOLOGICAL RIGHTS:
3.4.1

3.5

In the performance of the contract the Contractor shall comply with the
applicable provisions of the regulations issued by the Secretary of Labor
pursuant to section 107 of the Contract Work Hours and Safety Standards
Act entitled "Safety and Health Regulations for Construction" (29 CFR Part
1518, renumbered as Part 1926). Occupational Safety and Health
Standards (29 CFR Part 1910) issued by the Secretary of Labor pursuant to
the Williams-Steiger Occupational Safety and Health Act of 1970 are
applicable to work performed by the Contractor subject to the provisions of
the Act.

There is a possibility that items of archaeological significance may be found
during the excavation of the site. In such event, the Contractor shall stop
excavation in the vicinity of the find and notify the Engineer immediately;
subsequent excavation work shall proceed as directed by the Engineer. All
items found which are considered to have archaeological significance are
the property of the Owner.

OBLIGATIONS OF CONTRACTOR:
3.5.1

The Contractor shall and will, in good workmanlike manner, do and perform
all work and furnish all supplies and materials, tools, machinery, equipment,
transportation, supervision, temporary construction of any nature, and all
other services, means and facilities except as herein otherwise expressly
specified, necessary or proper to perform and complete all work required by
this contract, within the time herein specified, in accordance with the
provisions of this contract and in accordance with the Drawings and
Specifications and in accordance with the direction of the Engineer as given
from time to time during the progress of the work. He shall furnish, erect,
maintain and remove such construction plants and such temporary works as
may be required.

3.5.2

The Contractor shall observe, comply with, and be subject to all terms,
conditions, requirements, and limitations of the contract and Specifications,
and shall do, carry on, and complete the entire work to the satisfaction of the
Engineer and the Owner.

3.5.3

The Contractor shall check all dimensions, elevations, quantities and
instructions shown on the Drawings or given in the Specifications and shall
notify the Engineer should any discrepancy of any kind be found in the
Drawings, Specifications or conditions at the site. He will not be allowed to
take advantage of any discrepancy, error or omission in the Contract
Documents. If any discrepancy is discovered, the Engineer will issue full
instructions pertaining thereto and the Contractor shall carry out these
instructions as if originally specified.

CLAIMS FOR ADDITIONAL COST:
3.6.1

If the Contractor wishes to make a claim for an increase in the contract
Sum, he shall give written notice thereof within twenty (20) days after the
occurrence of the event giving rise to such claim. This notice shall be given
by the Contractor before proceeding to execute the work, except in an
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emergency endangering life or property, in which case the Contractor shall
proceed in accordance with Subsection 3.28 entitled PROTECTION OF
WORK, PROPERTY AND PERSONS IN AN EMERGENCY. No such claim
shall be valid unless so made. If the Owner and the Contractor cannot
agree on the amount of the adjustment in the contract Sum, it shall be
determined by the Engineer. Any change in the contract sum resulting from
such claim shall be authorized by Change Order.
3.7

CLAIMS FOR DAMAGES:
3.7.1

If the Contractor makes claim for any damages alleged to have been
sustained by breach of contract or otherwise, he shall, within ten (10) days
after occurrence of the alleged breach or within ten (10) days after such
damages are alleged to have been sustained, whichever date is the earlier,
file with the Engineer a written, itemized statement in triplicate of the details
of the alleged breach and the details and amount of the alleged damages.
The Contractor agrees that unless such a statement is made and filed as so
required, his claim for damages shall be deemed waived, invalid and
unenforceable, and that he shall not be entitled to any compensation for any
such alleged damages. Within ten (10) days after the timely filing of such
statement, the Engineer shall file with the Owner one copy of the statement
together with his recommendations for action by the Owner.

3.7.2

The Contractor shall not be entitled to claim any additional compensation for
damages by reason of any direction, instruction, determinations or decision
of the Engineer, nor shall any such claims be considered, unless the
Contractor shall have complied in all respects with the last paragraph of
Subsection 2.3 entitled ENGINEER'S AUTHORITY, including, but not
limited to, the filing of a written protest in the manner and within the time
therein provided.

3.8

(NOT USED)

3.9

CLEANING UP:
3.9.1

The Contractor at all times shall keep the site of the work free from rubbish
and debris caused by his operation under the contract. When the work has
been completed, the Contractor shall remove from the site of the work all of
his plant, machinery, tools, construction equipment, temporary work and
surplus materials so as to leave the work and the site clean and ready for
use.

3.9.2

All public streets adjacent to the site and all private ways at the site shall be
kept clean of debris, spilled materials, and wet and dry earth at all times and
shall be cleaned at the end of each working day. When wet earth is
encountered, it shall be cleaned from the vehicles before they leave the site
and enter streets and private ways.

3.10 NON-COMPLIANCE WITH CONTRACT REQUIREMENTS:
3.10.1 In the event the Contractor, after receiving written notice from the Engineer
of non-compliance with any requirement of this contract, fails to initiate
promptly such action as may be appropriate to comply with the specified
requirement within a reasonable period of time the Owner shall have the
right to order the Contractor to stop any or all work under the contract until
the Contractor has complied or has initiated such action as may be
appropriate to comply within a reasonable period of time. The Contractor
will not be entitled to any extension of contract time or payment for any
costs incurred as a result of being ordered to stop work for such cause.
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3.11 OVERALL PROJECT COORDINATION:
3.11.1 The Contractor shall coordinate all work of his contract to produce the
required finished project in accordance with the Contract Documents. The
Contractor shall develop the detailed Project Schedule required under
Paragraph 6 to include all required coordination required for completion of
this Contract. Special attention shall be given to the submission of shop
drawings, samples, color charts, and requests for substitution within the
specified time; furnishing the proper shop drawings to subcontractors and
material suppliers, whose work and equipment is affected by and related
thereto; and the furnishing of all information concerning location, type, and
size of built-in equipment and materials and equipment utilities. This
coordination is in addition to all other coordination requirements called for in
the technical documents of the Specifications.
3.12 COMMUNICATIONS:
3.12.1 The Contractor shall forward all communications to the Owner through the
Engineer unless directed otherwise by the Engineer and/or Owner.
3.13 NO DISCRIMINATION IN EMPLOYMENT:
3.13.1 In connection with the performance of work under this contract, the
Contractor agrees not to discriminate against any employee or applicant for
employment because of race, religion, color or national origin. The
aforesaid provision shall include, but not be limited to the following:
employment, upgrading, demotion, or transfer; recruitment or recruitment
advertising; layoff or termination; rates of pay or other forms of
compensation; and selection for training, including apprenticeship.
3.14 AS-BUILT DRAWINGS:
3.14.1 The Contractor shall designate one set of Drawings for "As-Built Drawings."
The Contractor shall indicate on these drawings all field changes and the
location of each service lateral reconnected, the address and the locations
as actually installed. The "As-Built Drawings" shall be kept current by the
Contractor. The "As-Built Drawings" shall be delivered to the Engineer
within 3 days of Substantial Completion. The Engineer will review the “AsBuilt Drawings” for completeness and accuracy and will forward all
deficiencies required for correction to the Contractor within 21 days from
receipt. The Contractor shall correct and address all comments and
deficiencies identified by the Engineer and shall submit the corrected “AsBuilt Drawings” prior to submittal of the final Application for Payment. The
Engineer will again review the “As-Built Drawings” for completeness and
accuracy and will forward additional deficiencies and comments to the
Contractor for correction. Final payment shall not be made until the "AsBuilt Drawings" are completed, approved by the Engineer and accepted by
the Owner.
3.15 DRAWINGS AND SPECIFICATIONS AT THE SITE:
3.15.1 The Contractor shall maintain at the site one complete set of all Drawings,
Specifications, Addenda, approved Shop Drawings, Change Orders and
other Modifications, in good and readable condition. These shall be
available to the Engineer.
3.16 EMPLOY COMPETENT PERSONS:

53

3.16.1 The Contractor shall endeavor to employ only competent persons on the
work. Whenever the Engineer notifies the Contractor in writing that in his
opinion any person on the work is incompetent, unfaithful, disorderly, or
otherwise unsatisfactory, or not employed in accordance with the provisions
of the contract, such person shall be discharged from the work and shall not
again be employed on it, except with the written consent of the Engineer.
3.17 EMPLOY SUFFICIENT LABOR AND EQUIPMENT:
3.17.1 If, in the judgement of the Engineer, the Contractor is not employing
sufficient labor, plant, equipment or other means to complete the work within
the time specified, the Engineer may, after giving written notice, require the
Contractor to employ such additional labor, plant, equipment and other
means as the Engineer may deem necessary to enable the work to progress
properly.
3.18 EXISTING STRUCTURES:
3.18.1 Where the dimensions and locations of existing structures are of importance
in the installation or connection of any part of the work, the Contractor shall
verify such dimensions and locations in the field before the fabrication of any
material or equipment which is dependent on the correctness of such
information.
3.19 INDEMNIFICATION:
3.19.1 The Contractor will indemnify and hold harmless the Owner and the
Engineer and their agents and employees from and against all claims,
damages, losses and expenses, including attorneys' fees, arising out of or
resulting from the performance of the work, provided that any such claim,
damage, loss or expense is attributable to bodily injury, sickness, disease or
death, or to injury to or destruction of tangible property including the loss of
use resulting therefrom; and is caused in whole or in part by any negligent
or willful 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.
3.19.2 In any and all claims against the Owner and the Engineer, 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 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 benefits acts.
3.20 DRUG FREE ENVIRONMENT:
3.20.1 The Contractor shall not sell and shall neither permit nor suffer the
introduction or use of intoxicating liquors upon or about the work.
3.21 LEGAL ADDRESS OF CONTRACTOR:
3.21.1 The Contractor's business address and his office at or near the site of the
work are both hereby designated as places to which communications may
be delivered. The depositing of any letter, notice, or other communication in
a postpaid wrapper directed to the Contractor's business address in a post
office box regularly maintained by the U. S. Postal Service or the delivery at
either designated address of any letter, notice, or other communication by
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mail or otherwise shall be deemed sufficient service thereof upon the
Contractor, and the date of such service shall be the date of receipt. The
first-named address may be changed at any time by an instrument in
writing, executed and acknowledged by the Contractor and delivered to the
Engineer. Service of any notice, letter or other communication upon the
Contractor personally shall likewise be deemed sufficient service.
3.22 MUTUAL RESPONSIBILITY OF CONTRACTORS:
3.22.1 The Contractor shall afford other contractors responsible opportunity for the
introduction and storage of their materials and equipment and the execution
of their work, and shall properly connect and coordinate his work with theirs.
3.22.2 If any part of the Contractor's work depends for proper execution or results
upon the work of any other separate contractor, the Contractor shall inspect
and promptly report to the Owner any apparent discrepancies or defects in
such work that render it unsuitable for such proper execution and results.
Failure of the Contractor so to inspect and report shall constitute an
acceptance of the other contractor's work as fit and proper to receive his
work, except as to defects which may develop in the other separate
contractor's work after the execution of the Contractor's work. To ensure
proper execution of the subsequent work, the Contractor shall measure
work already in place and shall at once report to the Owner any discrepancy
between the executed work and the Contract Documents.
3.22.3 Should the Contractor cause damage to any separate contractor on the
work, the Contractor agrees, upon due notice to settle with such contractor
by agreement or arbitration, if he will so settle. If such separate contractor
sues the Owner on account of any damage alleged to have been so
sustained, the Owner shall notify the Contractor, who shall defend such
proceedings at the Contractor's expense, and if any judgement against the
Owner arises therefrom, the Contractor shall pay or satisfy it and pay all
costs incurred by the Owner.
3.23 NIGHT AND WEEKEND WORK:
3.23.1 No work shall be done at night or on weekends except:
3.23.1.1 Usual protective work, such as pumping and the tending of lights;
3.23.1.2 Work done in case of emergency threatening injury to persons or
property;
3.23.1.3 When provided for under Special Provisions as herein specified;
3.23.1.4 If all of the conditions set forth in the next paragraph below are
met.
3.23.2 No work other than that included in (3.23.1.1), (3.23.1.2). and (3.23.1.3)
above, shall be done at night except when:
3.23.2.1 In the judgement of the Engineer, the work will be of advantage to
the Owner and can be performed satisfactorily at night;
3.23.2.2 The work will be done by a crew organized for regular and
continuous night work;
3.23.2.3 The Engineer has given written permission for such night work.
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3.23.3 Any work necessary to be performed after regular hours, on weekends, or
Legal Holidays, shall be performed without additional expense to the Owner.
3.24 OCCUPYING PRIVATE LAND:
3.24.1 The Contractor shall not (except after written consent from the property
parties) enter or occupy with men, tools, materials, or equipment, any land
outside the rights-of-way or property of the Owner. A copy of the written
consent shall be given to the Engineer prior to occupation of private land.
3.25 PERMITS AND RESPONSIBILITIES:
3.25.1 The Contractor shall, without additional expense to the Owner, be
responsible for obtaining any necessary licenses and permits, and for
complying with any applicable Federal, State and municipal laws, codes,
and regulations, in connection with the prosecution of the work. He shall be
similarly responsible for all damages to persons or property that occur as a
result of his fault or negligence. He shall also be responsible for all
materials delivered and work performed until completion and acceptance of
the entire construction work, except for any completed unit of construction
thereof which theretofore may have been accepted.
3.26 PRECAUTIONS DURING ADVERSE WEATHER:
3.26.1 During adverse weather and against the possibility thereof, the Contractor
shall take all necessary precautions so that the work may be properly done
and satisfactory in all respects. When required, protection shall be provided
by use of tarpaulins, wood shelters, or other approved means.
3.26.2 During cold weather, materials shall be preheated, if required, and the
materials and adjacent structure into which they are to be incorporated shall
be made and kept sufficiently warm so that a proper bond will take place
and a proper curing, aging, or drying will result. Protected spaces shall be
artificially heated by approved means which will result in a moist or dry
atmosphere according to the particular requirements of the work being
protected. Ingredients for concrete and mortar shall be sufficiently heated
so that the mixture will be warm throughout when used.
3.26.3 The Engineer may suspend construction operations at any time when, in his
judgement, the conditions are unsuitable or the proper precautions are not
being taken, whatever the weather may be, in any season. The Contractor
agrees that he shall not have or assert any claim for or be entitled to any
additional compensation or damages on account of any such suspension.
3.27 PROTECTION OF WORK, PROPERTY AND PERSONS:
3.27.1 The Contractor will be responsible for initiating, maintaining and supervising
all safety precautions and programs in connection with the work. He will
take all necessary precautions for the safety of, and will provide the
necessary protection to prevent damage, injury or loss to all employees on
the work and other persons who may be affected thereby, all the work and
all materials or equipment to be incorporated therein, whether in storage on
or off the site, and 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.
3.27.2 The Contractor will comply with all applicable laws, ordinances, rules,
regulations and orders of any public body having jurisdiction. He will erect
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and maintain as required by the conditions and progress of the work, all
necessary safeguards for safety and protection. He will notify Owners of
adjacent utilities when prosecution of the work may affect them. The
Contractor will remedy all damage, injury or loss to any property caused,
directly or indirectly, in whole or in part, by the Contractor, any subcontractor
or anyone directly or indirectly employed by any of them or anyone for
whose acts any of them may be liable, except damage or loss attributable to
the fault of the Contract Documents or to the acts or omissions of the Owner
or the Engineer or anyone employed by either of them or anyone for whose
acts either of them may be liable and not attributable, directly or indirectly, in
whole or in part, to the fault or negligence of the Contractor.
3.28 PROTECTION OF WORK, PROPERTY AND PERSONS IN AN EMERGENCY:
3.28.1 In emergencies affecting the safety of persons or the work or property at the
site or adjacent thereto, the Contractor, without special instruction or
authorization from the Engineer or Owner, shall act to prevent threatened
damage, injury or loss. He will give the Engineer prompt Written Notice of
any significant changes in the work or deviations from the Contract
Documents caused thereby, and a Change Order shall thereupon be issued
covering the changes and deviations involved.
3.29 PROTECTION AGAINST WATER AND STORM:
3.29.1 The Contractor shall take all precautions necessary to prevent damage to
the work by storms or by water entering the site of the work directly or
through the ground. In case of damage by storm or water, the Contractor
shall at his own cost and expense make such repairs or replacements or
rebuild such parts of the work as the Engineer may require in order that the
finished work may be completed as required by the contract.
3.30 PROTECTION OF EXISTING VEGETATION, STRUCTURES, UTILITIES AND
IMPROVEMENTS:
3.30.1 The Contractor will preserve and protect all existing vegetation such as
trees, shrubs and grass on or adjacent to the site of the work which is not to
be removed and which does not reasonably interfere with the construction
work. Care shall be taken in removing trees authorized for removal to avoid
damage to vegetation to remain in place. Any limbs or branches of trees
broken during such operations or by the careless operation of equipment or
by workmen, shall be trimmed with a clean cut and painted with an
approved tree pruning compound as approved by the Engineer.
3.30.2 The Contractor will protect from damage all existing improvements or
utilities at or near the site of the work, the location of which is made known
to him, and will repair or restore any damage to such facilities resulting from
failure to comply with the requirements of this contract or the failure to
exercise reasonable care in the performance of the work. If the Contractor
fails or refuses to repair any such damage promptly, the Owner may have
the necessary work performed and charge the cost thereof to the
Contractor.
3.30.3 The Contractor shall protect trees adjacent to his work and not to be cut,
with substantial barriers of such height as may be necessary to protect the
trees from injury from piled material, from equipment, from his operation, or
otherwise due to his work. Excavating machinery and cranes shall be of
suitable type and shall be operated with care to prevent injury to trees not to
be cut and particularly to overhanging branches and limbs.
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3.30.4 On paved surfaces, the Contractor shall not use or operate tractors,
bulldozers or other power operated equipment, tire treads or wheels of
which are so shaped as to cut or otherwise injure such surfaces.
3.31 RESTORATION OF PROPERTY:
3.31.1 All existing surfaces, including lawns, grassed and planted areas which
have been injured by the Contractor's operations shall be restored to a
condition at least equal to that in which they were found immediately before
work was begun. Suitable materials and methods shall be used for such
restoration. All restored plantings shall be maintained by cutting, trimming,
fertilizing, etc., until acceptance. The restoration of existing property or
structures shall be done as promptly as practicable and not be left until the
end of the construction period.
3.32 INTERFERENCE WITH AND PROTECTION OF STREETS:
3.32.1 The Contractor shall not close or obstruct any portion of a street, road, or
private way without obtaining permits therefor from the proper authorities. If
any street, road or private way shall be rendered unsafe by the Contractor's
operations, he shall make such repairs or provide such temporary ways or
guards as shall be acceptable to the proper authorities.
3.32.2 Streets, roads, private ways and walks not closed shall be maintained
passable and safe by the Contractor, who shall assume and have full
responsibility for the adequacy and safety of provisions made therefor.
3.32.3 The Contractor shall, at least twenty-four (24) hours in advance, notify the
highway, police and fire departments in writing, with a copy to the Engineer,
if the closure of a street or road is necessary. The Contractor shall also
place an advertisement in The Index Journal at least one day prior to the
closing to provide details of the closing to the public, including the
appropriate detour routes. The Contractor shall cooperate with the police
department in the establishment of alternate routes and shall provide
adequate detour signs, plainly marked and well lighted, in order to minimize
confusion.
3.33 TRAFFIC CONTROL:
3.33.1 Where control of traffic is required for public safety, the Contractor shall
provide an adequate number of flagmen employed at his own expense.
3.34 CONSTRUCTION DRAINAGE:
3.34.1 The Contractor shall furnish all labor, materials and necessary equipment
for the temporary control of surface water and seepage water during
construction and keep all excavations, pits and trenches free from water at
all times.
3.34.2 The Contractor shall furnish and operate pumps and other equipment
required. Dikes and ditches shall be constructed around excavations and
elsewhere as necessary to prevent surface water from flooding the
excavations or standing in areas adjacent to excavations, in work areas or in
material storage areas. The Contractor shall take all necessary precautions
to protect adjacent areas and properties from damage. He shall not divert
water onto adjacent areas and properties at points other than that which
would be considered the natural flow, prior to construction, without the
expressed consent of the Owner in writing with a copy to the Engineer. He
shall take steps to prevent the erosion of soil, earth and other material and
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the conduction of the eroded materials onto adjacent properties and shall be
responsible for the removal of such materials and the restoration of adjacent
areas to their original condition.
3.35 RETURN OF DRAWINGS:
3.35.1 All copies of Drawings, Specifications and other Documents furnished by the
Owner or the Engineer to the Contractor may be used only in connection
with the prosecution of the work and shall be returned by the Contractor
upon completion of the work.
3.36 SITE INVESTIGATION:
3.36.1 The Contractor acknowledges that he has investigated and satisfied himself
as to the conditions affecting the work, including but not restricted to those
bearing upon transportation, disposal, handling and storage of materials,
availability of labor, water, electric power, roads and uncertainties of
weather, river stages, tides or similar physical conditions at the site, the
confirmation and conditions of the ground, the character of equipment and
facilities needed preliminary to and during the prosecution of the work. The
Contractor further acknowledges that he has satisfied himself as to the
character, quality and quantity of surface and subsurface materials or
obstacles to be encountered insofar as this information is reasonably
ascertainable from an inspection of the site, including all exploratory work
done by the Owner, as well as from information presented by the Drawings
and Specifications made a part of the contract. Any failure by the
Contractor to acquaint himself with the available information will not relieve
him from responsibility for estimating properly the difficulty or cost of
successfully performing the work. The Owner assumes no responsibility for
any conclusions or interpretations made by the Contractor on the basis of
the information made available by the Owner.
3.37 SOIL EROSION AND SEDIMENT CONTROL:
3.37.1 The Contractor's attention is directed to the fact that unless exposed earth
areas are properly cared for during construction, they may result in
substantial sedimentation damage downstream from the construction area.
The Contractor shall be responsible for conducting his site grading and
drainage operations in such manner as to prevent excessive soil erosion of
the construction site work areas. He shall at all times provide satisfactory
means to prevent the movement and washing of soil onto pavements or into
adjacent ditches, swales, inlets and drainage pipes, to avoid the possibility
of these structures becoming clogged with soil. He shall promptly repair all
areas which may become eroded and shall clear drainage ditches, swales
and structures of siltation.
3.38 SUBSURFACE CONDITIONS:
3.38.1 The Contractor shall promptly, and before such conditions are disturbed,
except in the event of an emergency, notify the Owner by Written Notice of:
3.38.1.1 Subsurface or latent physical conditions of the site differing
materially from those indicated in the Contract Documents.
3.38.1.2 Unknown physical conditions at the site, of an unusual nature,
differing materially from those ordinarily encountered and
generally recognized as inherent in work of the character provided
for in the Contract Documents.
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3.38.2 The Owner shall promptly investigate the conditions, and if he finds that
such conditions do so materially differ and cause an increase or decrease in
the cost of, or in the time required for, performance of the work, an equitable
adjustment shall be made and the Contract Documents shall be modified by
a Change Order. Any claim of the Contractor for adjustment hereunder
shall not be allowed unless he has given the required Written Notice;
provided that the Owner may, if he determines the facts so justify, consider
and adjust any such claims asserted before the date of the final payment.
3.39 SUBCONTRACTING:
3.39.1 The Contractor may utilize the services of specialty subcontractors on those
parts of the work which, under normal contracting practices, are performed
by specialty subcontractors. The Contractor shall, without additional
expense to the Owner, utilize the services of specialty subcontractors on
those parts of the work which are specified to be performed by specialty
subcontractors.
3.39.2 The Contractor shall not award any work to any subcontractor without prior
written approval of the Owner, which approval will not be given until the
Contractor submits to the Owner a written statement concerning the
proposed award to the subcontractor, which statement shall contain such
information as the Owner may require. No request for payment will be
approved before this list has been received and reviewed by the Owner.
The Owner reserves the right to reject subcontractors based on their
experience and past experience for the Owner.
3.39.3 The Contractor shall not award work to subcontractor(s), in excess of fifty
percent (50%) of the contract price, without prior written approval of the
Owner.
3.39.4 The Contractor shall be fully responsible to the Owner for the acts and
omissions of his subcontractors, and of persons either directly or indirectly
employed by them, as he is for the acts and omissions of persons directly
employed by him.
3.39.5 The Contractor shall cause appropriate provisions to be inserted in all
subcontracts relative to the work to bind subcontractors to the Contractor by
the terms of the Contract Documents insofar as applicable to the work of
subcontractors and to give the Contractor the same power as regards
terminating any subcontract that the Owner may exercise over the
Contractor under any provisions of the Contract Documents.
3.39.6 If any other contractor or any subcontractor of any such other contractor
shall suffer or claim to have suffered loss, damage or delay by reason of the
acts or omissions of the Contractor or of any of his subcontractors, the
Contractor agrees to assume the defense against any such claim and to
reimburse such other contractor or subcontractor for such loss or damage.
The Contractor agrees to and does hereby indemnify and save harmless the
Owner from and against any and all claims by such other contractors or
subcontractors alleging such loss, damage or delay and from and against
any and all claims, demands, costs and expenses, including attorneys' fees,
arising out of, relating to or resulting from such claims,
3.39.7 The Contractor shall be responsible for the coordination of the trades,
subcontractors and material men engaged upon his work. The Owner or
Engineer will not undertake to settle any differences between the Contractor
and his subcontractors or between subcontractors. If any subcontractor on
the project, in the opinion of the Owner, proves to be incompetent or
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otherwise unsatisfactory, he shall be replaced if and when directed in writing
by the Engineer.
3.39.8 Nothing contained in this contract shall create any contractual relation
between any subcontractor and the Owner.
3.40 SUPERVISION:
3.40.1 The Contractor shall keep on his work, during its progress, a competent
superintendent and any necessary assistants, all satisfactory to the Owner.
The superintendent shall not be changed except with the consent of the
Owner, unless the superintendent proves to be unsatisfactory to the
Contractor and ceases to be in his employ. The superintendent shall
represent the Contractor in his absence and all directions given to him shall
be as binding as if given to the Contractor. Important directions shall be
confirmed in writing to the Contractor. Other directions shall be so
confirmed on written request in each case. The Owner shall not be
responsible for the acts or omissions of the superintendent or his assistants.
3.40.2 The Contractor shall give efficient supervision to the work, using his best
skill and attention. He shall carefully study and compare all Drawings,
Specifications and other instructions and shall at once report to the Owner
any error, inconsistency or omission which he may discover.
3.41 TAXES:
3.41.1 The Contractor shall promptly pay all Federal, State and local taxes which
may be assessed against him in connection with the work or his operations
under the Agreement and/or the other Contract Documents, including, but
not limited to, taxes attributable to the purchase of materials and equipment,
to the performance of services and the employment of persons in the
prosecution of the work.
3.42 TEMPORARY HEAT:
3.42.1 The Contractor shall provide temporary heat whenever necessary to protect
all work and materials against injury from dampness and cold and to dry out
moisture from the building. Fuel, equipment and method of heating shall be
satisfactory to the Owner's Insurer and the Engineer.
3.42.2 Temporary heating apparatus shall be installed and operated in such a
manner that finished work will not be damaged thereby.
3.43 SANITARY FACILITIES:
3.43.1 The Contractor shall provide adequate sanitary facilities for the use of those
employed on the work. Such facilities shall be made available when the first
employees arrive on the site of the work, shall be properly secluded from
public observation, and shall be constructed and maintained during the
progress of the work in suitable numbers and at such points and in such a
manner as may be required or approved. The Contractor shall maintain the
sanitary facilities in a satisfactory and sanitary condition at all times and
shall enforce their use. He shall rigorously prohibit the committing of
nuisances on the site of the work, on lands of the Owner or on adjacent
property. The Owner and the Engineer shall have the right to inspect such
facilities at all times to determine whether or not they are being properly and
adequately maintained.
3.44 TEMPORARY UTILITIES:
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3.44.1 The Contractor shall make arrangements for and furnish as a part of the
contract, all electricity, water, lighting and other utilities needed to do the
work called for by the contract. Any separate contractors having a contract
with the Owner shall make arrangements for and share the cost with the
Contractor for the use of the required utilities on a pro rata schedule based
on an agreed basis. All electrical work shall comply with the National
Electric Code.
3.44.2 The Contractor shall provide and pay for all temporary wiring, switches,
connections and meters. The Contractor shall provide sufficient electric
lighting so that all work may be done in a workmanlike manner when there is
not sufficient daylight.
3.45 UNCOVERING AND CORRECTION OF WORK:
3.45.1 The Engineer shall be furnished by the Contractor with every reasonable
facility for examining and inspecting the work and for ascertaining that the
work is being performed in accordance with the requirements and intent of
the contract, even to the extent of requiring the uncovering or taking down of
portions of finished work by the Contractor.
3.45.2 Should the work thus uncovered or taken down prove satisfactory, the cost
of uncovering or taking down and the replacement thereof shall be
considered as extra work unless the original work was done in violation of
the contract in point of time or in absence of the Engineer or his inspector
and without his written authorization, in which case said cost shall be borne
by the Contractor. Should the work uncovered or taken down prove
unsatisfactory, said cost shall likewise be borne by the Contractor.
3.45.3 The inspection of the work shall not relieve the Contractor of any of his
obligations to perform and complete the work as required by the contract.
Defective work shall be corrected and unsuitable materials, equipment,
apparatus and other items shall be replaced by the Contractor,
notwithstanding that such work, materials, equipment, apparatus and other
items may have been previously overlooked or accepted or estimated for
payment. If the work or any part thereof shall be found defective at any time
before the final acceptance of the work, the Contractor shall forthwith make
good such defect in a manner satisfactory to the Engineer; if any materials,
equipment, apparatus or other items brought upon the site for use or
incorporation in the work, or selected for the same, are condemned by the
Engineer as unsuitable or not in conformity with the Specifications or any of
the other Contract Documents, the Contractor shall forthwith remove such
materials, equipment, apparatus and other items from the site of the work
and shall at his own cost and expense make good and replace the same
and any material furnished by the Owner which shall be damaged or
rendered defective by the handling or improper installation by the
Contractor, his agents, servants, employees or subcontractors.
3.45.4 If the Owner deems it inexpedient to correct work not in accordance with the
contract, an equitable deduction from the contract price shall be made
therefor.
3.46 COOPERATION WITH UTILITIES:
3.46.1 The Owner will notify all utility companies, all pipe line Owners or other
parties affected, and endeavor to have all necessary adjustments of the
public or private utility fixtures, pipe lines and other appurtenances within or
adjacent to the limits of construction, made as soon as practicable.
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3.46.2 Water lines, gas lines, wire lines, sewer lines, water and gas meter boxes,
water and gas valve boxes, manholes, light standards, cableways, signals
and all other utility appurtenances within the limits of the proposed
construction which are to be relocated or adjusted are to be moved by the
Owner under separate agreement, except as otherwise provided for in the
Special Provisions or as noted on the Drawings.
3.46.3 The Drawings will show all known utilities located within the limits of the
contract according to information obtained. The accuracy of the Drawings in
this respect is not guaranteed by the Owner. The Contractor shall have
considered in his bid all of the permanent and temporary utility
appurtenances in their present or relocated position. No additional
compensation will be allowed for any delays, inconveniences or damages
sustained by him due to any interference from the said utility appurtenances
or the operation of moving them.
3.46.4 Unless otherwise provided, the cost of temporary rearrangement of utilities
made only in order to facilitate the construction of the work will be borne by
the Contractor.
3.47 VERIFICATION OF DIMENSIONS AND ELEVATIONS:
3.47.1 Dimensions and elevations indicated on the 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 Engineer. The Engineer will not be responsible for their
accuracy. Before proceeding with any work dependent upon the data
involved, 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.
3.47.2 If the Contractor, in the course of the work, finds any discrepancy between
the Drawings and the physical conditions of the locality, or any errors or
omissions in Drawings or in the layout as given by survey points and
instructions, he shall immediately inform the Engineer in writing. The
Engineer will promptly investigate the reported conditions and issue such
instructions as may be necessary for the proper execution of the work. Any
work done after such discovery and prior to receipt of such instructions shall
be at the risk of the Contractor.
4.

MATERIALS, EQUIPMENT AND WORKMANSHIP:
4.1

CHEMICAL USAGE:
4.1.1

4.2

All chemicals used during project construction or furnished for project
operation, whether herbicide, pesticide, disinfectant, polymer, reactant or of
other classification, shall show approval of either EPA or U.S.D.A. The use
of all such chemicals and disposal of residues shall be in strict conformance
with manufacturer and U.S.D.A. instructions. The Contractor shall provide a
MSDS for all chemicals or products used during the project prior to the use
of such material.

CONTRACTOR'S TITLE TO MATERIALS:
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4.2.1

4.3

4.4

CORRECTION OF WORK BEFORE COMPLETION:
4.3.1

The Contractor shall promptly remove from the premises all work
condemned by the Owner as failing to conform to the Contract Documents,
whether incorporated or not and the Contractor shall promptly replace and
re-execute his own work in accordance with the contract and without
expense to the Owner and shall bear the expense of making good all work
of other contractors destroyed or damaged by such removal or replacement.
The fact that the Engineer may have previously overlooked such defective
work shall not constitute an acceptance of any part of it.

4.3.2

If the Contractor does not remove such condemned work within a
reasonable time, fixed by written notice, the Owner may remove it, and after
storing it at the job site for thirty (30) days, due written notice thereof being
given the Contractor, the Owner may offer the material for sale and removal
from the premises. Net proceeds from such sale shall be for the
Contractor's credit against the "Owner's Right to Do Work." If the material
has no sale value, the Owner may remove it from the premises and/or
otherwise dispose of it. The costs of such disposition shall be deducted
from payments to the Contractor as provided in Subsection 2.10 entitled
OWNER'S RIGHT TO DO WORK.

CORRECTION OF WORK AFTER COMPLETION:
4.4.1

4.5

The Contractor shall remedy any defects due to faulty materials or
workmanship and pay for any damage to other work resulting therefrom
which shall appear within a period of one (1) year from the date of final
acceptance of the work except where longer periods are specified and in
accordance with the terms of any special guarantees provided in the
contract. The Owner will give notice of observed defects with reasonable
promptness.

CORRECTIONS OF WORK AFTER GUARANTEE PERIOD:
4.5.1

4.6

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 contract or other agreement by which an interest is retained
by the seller. The Contractor warrants that he has good title to all materials
and supplies used by him, in the work, free from all liens, claims or
encumbrances.

It shall be the responsibility of the Contractor to permanently correct all
defective items called to his attention within the guarantee period, whether
such correction be made within the guarantee period or not. The contract
shall not be fully performed until such permanent corrections are made.

GENERAL GUARANTY:
4.6.1

The Contractor warrants to the Owner that all materials and equipment
furnished under this contract will be new unless otherwise specified, and
that all work will be of good quality, free from faults and defects and in
conformance with the Contract Documents. All work not so conforming to
these standards may be considered defective. If required by the Owner, the
Contractor shall furnish satisfactory evidence as to the kind and quality of
materials and equipment.

4.6.2

Neither the final certificate of payment nor any provision in the Contract
Documents nor partial or entire occupancy of the premises by the Owner
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shall constitute an acceptance of work not done in accordance with the
Contract Documents or relieve the Contractor of liability in respect to any
express warranties or responsibility for faulty materials or workmanship.
The Contractor shall remedy any defects in the work and pay for any
damage to other work resulting therefrom, which shall appear within a
period of one (1) year from the date of final acceptance of the work, except
where longer periods are specified. The Owner will give notice of observed
defects with reasonable promptness. If the Contractor shall fail to repair,
replace, rebuild or restore such defective or damaged work or equipment
promptly after receiving notice, the Owner shall have the right to have the
work done by others in the same manner as is provided for in Subsection
2.10, OWNERS RIGHT TO DO WORK.

4.7

4.8

4.6.3

The Contractor shall further guarantee for a period of one (1) year that any
building or buildings, constructed under this project, shall be watertight and
leakproof at every point and in every area, except where leaks can be
attributed to damage to the building by external forces other than storm or
foundation settlement. He shall, immediately upon notification by the Owner
of water penetration, determine the source of water penetration and, at his
own expense, do any work necessary to make the building watertight. He
shall also, at his own expense, repair or replace any other damaged
material to return the building or buildings to the original accepted condition.

4.6.4

In addition to the foregoing stipulations, the Contractor shall comply with all
other guarantees and warranties referred to in any portions of the Contract
Documents, the more stringent requirement governing. Unless otherwise
specifically stated elsewhere in these Specifications, the date of beginning
of all guarantee or warranty periods shall be the date of acceptance of the
project.

4.6.5

If for any reason, the Contractor cannot guarantee any part of his work using
material or construction methods which have been specified, or shown, he
shall notify the Engineer in writing before contracts are signed, giving
reasons together with the name of product and data on substitutions he can
guarantee. Should the Contractor fail to so notify the Engineer prior to the
signing of contracts, he will be held to have agreed to guarantee all work
specified or shown.

HANDLING AND DISTRIBUTION:
4.7.1

The Contractor shall handle, haul and distribute all materials and all surplus
materials on the different portions of the work as necessary or required;
shall provide suitable and adequate storage room for materials and
equipment during the progress of the work, and be responsible for the
protection, loss of or damage to materials and equipment furnished by him,
until the final completion and acceptance of the work.

4.7.2

Storage and demurrage charges by transportation companies and vendors
shall be borne by the Contractor.

MANUFACTURER'S DIRECTIONS:
4.8.1

4.9

All manufactured articles, material and equipment shall be applied, installed,
connected, erected, used, cleaned and conditioned as directed by the
manufacturers, unless herein specified to the contrary.

MATERIALS, SERVICES AND FACILITIES:
4.9.1

It is understood that, except as otherwise specifically stated in the Contract
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Documents, the Contractor shall provide and pay for all labor, supplies and
materials, tools, machinery, equipment, transportation, supervision,
temporary construction of any nature and all other services, means and
facilities of any nature whatsoever necessary to execute, complete and
deliver the work within the specified time.
4.9.2

Materials and equipment shall be so stored as to insure the preservation of
their quality and fitness for the work. Stored materials and equipment to be
incorporated in the work shall be located so as to facilitate prompt
inspection.

4.9.3

Materials, supplies and equipment shall be in accordance with samples
submitted by the Contractor and approved by the Engineer.

4.10 MISCELLANEOUS ITEMS:
4.10.1 The work to be done by the Contractor, specified and enumerated under this
contract, shall include any minor details of the work not specifically
mentioned in the Specifications or shown on the Drawings, but obviously
necessary for the proper completion of the work, which shall be considered
incidental and as being a part of and included with the work for which prices
are given in the bid. The Contractor will not be entitled to any additional
compensation therefor.
4.10.2 Miscellaneous items and accessories which are not specifically mentioned,
but which are essential to produce a complete and properly operating
installation or usable structure or plant, providing the indicated function,
shall be furnished and installed without change in the contract price. Such
miscellaneous items and accessories shall be of the same quality
standards, including material, style, finish, strength, class, weight and other
applicable characteristics as specified for the major component of which the
miscellaneous item or accessory is an essential part, and shall be approved
by the Engineer before installation. The above requirement is not intended
to include major components not covered by or inferable from the Drawings
and Specifications.
4.11 MISTAKES OF CONTRACTOR:
4.11.1 The Contractor shall promptly correct and make good any and all defects,
damages, omissions or mistakes, for which he and/or his agents, servants,
employees or subcontractors are responsible, and he shall pay to the Owner
all costs, expenses, losses and damages resulting therefrom or by reason
thereof as determined by the Engineer.
4.12 PROTECTION AGAINST ELECTROLYSIS:
4.12.1 Where dissimilar metals are used in conjunction with each other, or against
concrete surfaces, suitable insulation shall be provided between adjoining
surfaces so as to eliminate direct contact and any resultant electrolysis. The
insulation shall be bituminous impregnated felt, heavy bituminous coatings,
nonmetallic separators or washers, or other approved materials.
4.13 RIGHT TO MATERIALS:
4.13.1 Nothing in the contract shall be construed as vesting in the Contractor any
right of property in the materials, equipment, apparatus and other items
furnished after they have been installed or incorporated in or attached or
affixed to the work or the site, but all such materials, equipment, apparatus
and other items shall, upon being so installed, incorporated, attached or
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affixed, become the property of the Owner.
4.14 ROYALTIES AND PATENTS:
4.14.1 The Contractor shall pay all applicable royalties and license fees. He shall
defend all suits or claims for infringement of any patent rights and shall save
the Owner harmless from loss on account thereof, except that the Owner
shall be responsible for all such loss when a particular process or the
product of a particular manufacturer or manufacturers is specified, but if the
Contractor has information that the process or article specified is an
infringement of a patent, he shall be responsible for such loss unless he
promptly gives such information to the Owner in writing.
4.15 SUBMITTAL SCHEDULE:
4.15.1 Within twenty (20) days after execution and delivery of the contract, the
Contractor shall prepare and deliver to the Engineer a Submittal Schedule.
This includes a list of all submittals required under the contract. The list
shall identify each major group of shop drawings, coordination drawings and
schedules and each sample and the planned submission date for each.
4.15.2 After the Engineer's review of the list of submittals, the Engineer will meet
with the Contractor for a joint review and correction and adjustment, as
necessary, for agreement on the submittal. In addition, at the meeting the
duration of the review period for each submittal will be established. The
Contractor's planned submission date for each submittal shall allow no less
than fifteen (15) working days for review and appropriate action before
approval of the submittal becomes critical to the progress of the Contractor's
work. Within five (5) calendar days after the joint review, the Contractor
shall make any necessary revisions to the list of submittals, including
durations of the review periods, in accordance with the agreements reached
during the joint review and submit two (2) revised copies to the Engineer.
No application for partial payment will be approved until the submitted
schedule is approved.
4.16 SHOP DRAWINGS:
4.16.1 Shop Drawings are drawings, diagrams, illustrations, schedules,
performance charts, brochures and other data which are prepared by the
Contractor or any subcontractor, manufacturer, supplier or distributor, and
which illustrate some portion of the work. It shall be the Contractor's
responsibility to furnish Shop Drawings as required by the technical
specifications or as requested by the Engineer. These submittals must be
made no later than is required by the Submittal Schedule.
4.16.2 Shop Drawings shall show the principal dimensions, weight, structural and
operating features, space required, clearances, type and/or brand of finish
or shop coat, grease fittings, etc., depending on the subject of the drawing.
When it is customary to do so, when the dimensions are of particular
importance, or when so specified, the drawings shall be certified by the
manufacturer or fabricator as correct for the contract.
4.16.3 When so specified or if considered by the Engineer to be acceptable,
manufacturer's specifications, catalog data, descriptive matter, illustrations,
etc., may be submitted for approval in place of Shop and Working Drawings.
In such case the requirements shall be as specified for Shop and Working
Drawings, insofar as applicable except that the submission shall be in
quadruplicate.
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4.16.4 The Contractor shall be responsible for the prompt and timely submittal of all
Shop and Working Drawings so that there shall be no delay to the work due
to the absence of such drawings.
4.16.5 The Contractor shall check the Shop Drawings, shall coordinate them (by
means of coordination drawings wherever required) with the work of all
trades involved before submission and shall indicate thereon his approval.
Drawings and schedules submitted without evidence of the Contractor's
approval may be returned for resubmission.
4.16.6 By approving and submitting Shop Drawings, the Contractor thereby
represents that he has determined and verified all field measurements, field
construction criteria, materials, catalog numbers and similar data, or will do
so, and that he has checked and coordinated each Shop Drawing with the
requirements of the work and of the Contract Documents.
4.16.7 If drawings or schedules show variations from the contract requirements
because of standard shop practice or for other reasons, the Contractor shall
describe such variations in his letter of transmittal. If acceptable, the
Engineer may approve any or all such variations and issue an appropriate
Change Order. If the Contractor fails to describe such variations he shall
not be relieved of the responsibility for executing the work in accordance
with the contract, even though such drawings or schedules may have been
approved.
4.16.8 Each Shop Drawing or Coordination Drawing shall have a blank area five (5)
by five (5) inches located adjacent to the title block. The title block shall
display the following:
Number and Title of Drawing
Date of Drawing
Revision Number and Date (if applicable)
Project Title
Name of Project Building or Facility
Name of Contractor
Name of Subcontractor (if applicable)
Clear identity of contents and location of the work.
4.16.9 Prior to submitting drawings to the Engineer, the Contractor shall check
thoroughly all such drawings to satisfy himself that the subject matter
thereof conforms to the Drawings and Specifications in all respects. All
drawings which are correct shall be marked with the date, checker's name,
and indication of the Contractor's approval, and then shall be submitted to
the Engineer; other drawings shall be returned for correction.
4.16.10 The Contractor shall stamp all drawings which are to be submitted to the
Engineer for approval. The rubber stamp shall incorporate the following
items:
PROJECT TITLE __________________________________________
CONTRACTOR'S NAME ___________________________________
APPROVED BY
SPECIFICATION SECTION

DATE _______________
TRANSMITTAL NO.______

4.16.11 The review of Shop Drawings will be general only and shall not relieve or, in
any respect, diminish the responsibility of the Contractor for details of
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design, dimensions, etc., necessary for proper fitting and construction of the
work as required by the contract and for achieving the result and
performance specified thereunder.
4.16.12 Should the Contractor submit for approval equipment that requires
modifications to the structures, piping, layout, etc., detailed on the Drawings,
he shall also submit for approval details of the proposed modifications. If
such equipment and modifications are approved, the Contractor, at no
additional cost to the Owner, shall do all work necessary to make such
modifications. Required structural changes shall be designed and detailed
by an Engineer registered in the state in which the project will be
constructed. Drawings shall be signed and show registration number or
may have seal affixed.
4.16.13 Submission of Shop Drawings shall be accompanied by a copy of a
transmittal letter containing project name, Contractor's name, number of
drawings, titles, specifications section and other pertinent data. The
submittal shall include the following:
6 legible copies of Shop Drawings or printed matter
4.16.14 The review of Shop Drawings will be performed by the Engineer as follows:
4.16.14.1 When the submittal conforms fully with the Contract Drawings and
Specifications, the Engineer will approve it. The reproducible of
each drawing or page of approved submittals will be stamped
approved, signed, dated and returned to the Contractor. No
changes shall be made on approved drawings by the Contractor.
If the Contractor desires to make any change from approved
drawings, or pages of approved submittals, he shall notify the
Engineer in writing that the approved material has been withdrawn
and shall submit the substitution set in accordance with the above
procedure.
4.16.14.2 When the submittal clearly does not conform with the Contract
Drawings and Specifications, the Engineer will disapprove it by
stamping it "Rejected." Rejected submittals shall be corrected
and resubmitted within fourteen (14) calendar days from the date
of rejection. Submittals which are rejected shall not be released
for any work.
4.16.14.3 When the submittal has only minor deviations from the Contract
Drawings and Specifications, the Engineer will note the deviations
and omissions as may be appropriate and approve the submittal
subject to the notations by stamping it "Approved as Noted."
Approved as Noted submittals may be released for fabrication of
work at the Contractor's risk; in any event the submittal shall be
corrected and resubmitted for approval within fourteen (14)
calendar days from the date of approval as noted.
4.16.15

The Contractor shall be responsible for delays resulting from the
rejection or approval as noted of incomplete, inadequate, incorrect or
otherwise unacceptable submittals.

4.16.16

The Contractor shall assure that only drawings and pages of printed
material bearing the Engineer's "Approved" stamp are allowed on the
job site.

4.16.17

The Contractor shall submit, at the completion of the project, one set of
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all reviewed and corrected Shop Drawings, catalog cuts and
descriptive literature for the Owner before final Certificate of Payment
is issued.
4.17 OPERATING AND MAINTENANCE MANUALS:
4.17.1 One copy of each required Operating and Maintenance Manual must be
submitted to the Engineer with the first submittal of Shop Drawings. Five
additional copies of each required Operating and Maintenance Manual must
be submitted to the Engineer within fourteen (14) days of the return of
approved Shop Drawings to the Contractor. No payment will be approved
on any equipment for which Operating and Maintenance Manuals are
required until the Operating and Maintenance Manuals are received by the
Engineer. These Operating and Maintenance Manuals must be addressed
specifically to the piece of equipment supplied and shall not be general in
nature; each item must be clearly identified and located. Each page must
be printed on 8-½" x 11" paper or folded to that size in a manner which will
be suitable for insertion in a 3-ring binder.
4.18 SAMPLES:
4.18.1 Samples are physical examples furnished by the Contractor to illustrate
materials, equipment or workmanship, and to establish standards by which
the work will be judged. It shall be the Contractor's responsibility to furnish
samples as required by the Technical Specifications or as requested by the
Engineer. These samples must be submitted no later than is required by
the Submittal Schedule.
4.18.2 Each sample shall have a label indicating:
Project Title
Name of Project Building or Facility
Name of Contractor
Name of Subcontractor (if applicable)
Identification of Material with Specification Section
Name or Producer and Brand (if any)
4.18.3 Samples shall be submitted in duplicate unless otherwise noted in the
Technical Specifications and shall be accompanied by a copy of a
transmittal letter containing project name, Contractor's name, number of
samples, specification section and other pertinent data.
4.18.4 If the Engineer so requires, either prior to or after commencement of the
work, the Contractor shall submit samples of materials for such special tests
as the Engineer deems necessary to demonstrate that they conform to the
Specifications. Such samples shall be furnished, taken, stored, packed and
shopped by the Contractor as directed. Except as otherwise expressly
specified, the Contractor shall make arrangements for, and pay for, the
tests.
4.18.5 All samples shall be packed so as to reach their destination in good
condition. To insure consideration of samples, the Contractor shall notify
the Engineer by letter that the samples have been shipped and shall
properly describe the samples in the letter. The letter of notification shall be
sent separate from and should not be enclosed with the samples.
4.18.6 The Contractor shall submit data and samples, or place his orders,
sufficiently early to provide ample time for consideration, inspection, testing
and approval before the materials and equipment are needed for
incorporation in the work. The consequences of his failure to do so shall be
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the Contractor's sole responsibility.
4.18.7 In order to demonstrate the proficiency of workmen, or to facilitate the
choice among several textures, types, finishes, surfaces, etc., the
Contractor shall provide such samples of workmanship of wall, floor, finish,
etc., as may be required.
4.19 STORAGE OF MATERIALS AND EQUIPMENT:
4.19.1 All excavated materials, construction equipment, and materials and
equipment to be incorporated in the work shall be placed so as not to injure
any part of the work or existing facilities and so that free access can be had
at all times to all parts of the work and to all public utility installations in the
vicinity of the work. Materials and equipment shall be kept neatly piled and
compactly stored in such locations as will cause a minimum of
inconvenience to public travel and adjoining Owners, tenants and
occupants.
4.20 INSPECTION AND TESTING:
4.20.1 All materials and equipment used in the construction of the project shall be
subject to adequate inspection and testing in accordance with generally
accepted standards, as required and defined in the Contract Documents.
4.20.2 The Owner shall provide all inspection and testing services not required by
the Contract Documents.
4.20.3 The Contractor shall provide at his expense the testing and inspection
services required by the Contract Documents.
4.20.4 If the Contract Documents, laws, ordinances, rules, regulations or orders of
any public authority having jurisdiction require any work to specifically be
inspected, tested or approved by someone other than the Contractor, the
Contractor will give the Engineer timely notice of readiness. The Contractor
will then furnish the Engineer the required certificates of inspection, testing
or approval.
4.20.5 Inspections, tests or approvals by the Engineer or others shall not relieve
the Contractor from his obligations to perform the work in accordance with
the requirements of the Contract Documents.
4.20.6 The Engineer and his representatives will at all times have access to the
work. In addition, authorized representatives and agents of any participating
Federal or State agency shall be permitted to inspect all work, materials,
payrolls, records of personnel, invoices of materials and other relevant data
and records. The Contractor will provide proper facilities for such access
and observation of the work and also for any inspection or testing thereof.
4.20.7 If any work is covered contrary to the written instructions of the Engineer it
must, if requested by the Engineer, be uncovered for his observation and
replaced at the Contractor's expense.
4.20.8 If the Engineer considers it necessary or advisable that covered work be
inspected or tested by others, the Contractor, at the Engineer's request, will
uncover, expose or otherwise make available for observation, inspection or
testing as the Engineer may require, that portion of the work in question,
furnishing all necessary labor, materials, tools and equipment. If it is found
that such work is defective, the Contractor will bear all the expenses of such
uncovering, exposure, observation, inspection and testing and of
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satisfactory reconstruction. If, however, such work is not found to be
defective, the Contractor will be allowed an increase in the contract price or
an extension of the contract time, or both, directly attributable to such
uncovering, exposure, observation, inspection, testing and reconstruction
and appropriate Change Order shall be issued.
4.21 SUBSTITUTIONS:
4.21.1 The Contractor may recommend the substitution of a material, article or
piece of equipment of equal function for those referred to in the Contract
Documents by reference to brand name or catalogue number, and if, in the
opinion of the Engineer, such material, article or piece of equipment is of
equal function to that specified, the Engineer may approve its substitution
and use by the Contractor. Any cost differential shall be deductible from the
contract price and the Contract Documents shall be appropriately modified
by Change Order. The Contractor warrants that if substitutes are approved,
no major changes in the function or general design of the project will result.
Incidental changes or extra component parts required to accommodate the
substitute will be made by the Contractor without a change in the contract
price or contract time.
4.22 ''OR EQUAL" CLAUSE:
4.22.1 The phrase "or equal" shall be construed to mean that material or
equipment will be acceptable only when in the judgement of the Engineer
they are composed of parts of equal quality, or equal workmanship and
finish, designed and constructed to perform or accomplish the desired result
as efficiently as the indicated brand, pattern, grade, class, make or model.
4.22.2 Whenever a material, article or piece of equipment is identified on the
Drawings or in the Specifications by reference to manufacturers' or vendors'
names, trade names, catalogue numbers, etc., it is intended merely to
establish a standard of quality and function; and, any material, article, or
equipment of other manufacturers and vendors which will perform
adequately the duties imposed by the general design will be considered
equally acceptable provided the material, article or equipment so proposed,
is, in the opinion of the Engineer, of equal substance and function. It shall
not be purchased or installed by the Contractor without the Engineer's
written approval.
4.23 WAGES AND OVERTIME COMPENSATION:
4.23.1 The Contractor and each of his subcontractors shall comply with all
applicable State and local laws or ordinances with respect to the hours
worked by laborers and mechanics engaged in work on the project and with
respect to compensation for overtime.
4.24 NO WAIVER:
4.24.1 Neither the inspection by the Owner or the Engineer, nor any order,
measurement, approval, determination, decision or certificate by the
Engineer, nor any order by the Owner for the payment of money, nor any
payment for or use, occupancy, possession or acceptance of the whole or
any part of the work by the Owner, nor the extension of time, nor any other
act or omission of the Owner or of the Engineer shall constitute or be
deemed to be an acceptance of any defective or improper work, materials,
or equipment nor operate as a waiver of any requirement or provision of the
contract, nor of any remedy, power or right of or herein reserved to the
Owner, nor of any right to damages for breach of contract. Any and all
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rights and/or remedies provided for in the contract are intended and shall be
construed to be cumulative; and, in addition to each and every other right
and remedy provided for herein by law, the Owner shall be entitled as of
right to a writ of injunction against any breach or threatened breach of the
contract by the Contractor, by his subcontractors or by any other person or
persons.
4.25 WORK TO CONFORM:
4.25.1 During its progress and on its completion, the work shall conform truly to the
lines, levels, and grades indicated on the Drawings or given by the Engineer
and shall be built in a thoroughly substantial and workmanlike manner, in
strict accordance with the Drawings, Specifications, and other Contract
Documents and the directions given from time to time by the Engineer.
4.25.2 All work done without instructions having been given therefor by the
Engineer, without proper lines or levels, or performed during the absence of
the Engineer, will not be estimated or paid for except when such work is
authorized by the Engineer in writing. Work so done may be ordered
uncovered or taken down, removed and replaced at the Contractor's
expense.
4.26 WORKING HOURS:
4.26.1 It is contemplated that all work will be performed during the customary
working hours of the trades involved unless otherwise specified in this
contract. Work performed by the Contractor at his own volition outside such
customary working hours shall be at no additional expense to the Owner.
4.26.2 Any requests received by the Contractor from occupants of existing
buildings to change the hours of work shall be referred to the Owner for
determination.

5.

INSURANCE, LEGAL RESPONSIBILITY AND SAFETY:
5.1

MEDIATION:
5.1.1

The Parties agree that all claims, disputes, and other matters (“Claims”) in
question between the Parties arising out of or relating to this Agreement or
breach thereof shallfirst attempt to be resolved between themselves including
escalating up to the appropriate levels of each Party. If after thirty (30)
business days following making of the Claim the Claim remains unresolved,
then the Parties agree to submit the Claim for confidential, non-binding
mediation with both Parties agreeing to the mediator no later than forty-five
(45) business days after written agreement to engage in mediation. The
Mediator must be located within 25 miles of the Mauldin City Hall. The fees
and expenses of the mediator shall be equally shared by both Parties. Each
Party is responsible for its own costs, expenses, consultant fees and attorney
fees incurred in the presentation or defense of the Claims that is subject to
mediation between the Parties. The Parties agree to fully cooperate and
participate in good faith to resolve the Claims. No written or verbal
representation made by either Party in the course of any discussions
attempting to resolve the Claims or other settlement negotiations shall be
deemed to be a party admission.

5.1.2

If mediation fails to resolve the Claims, arbitration shall be promptly
conducted in accordance with the Construction Industry Arbitration Rules of
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the American Arbitration Association or through such other neutral as the
parties may agree. The Contractor will be responsible for all costs associated
with the Arbitration.

5.2

5.1.3

The failure of either Party to enforce or act upon any right afforded it by this
Agreementshall not be deemed a waiver of such right for future acts of a
similar nature.

5.1.4

THE PARTIES AGREE TO WAIVE ANY RIGHT TO A TRIAL BY JURY AS
TO ANY CLAIM, COUNTERCLAIM, OR CAUSE OF ACTION OF ANY KIND
OR NATURE EITHER MAY HAVE HAD ARISING OUT OF OR RELATING
TO THIS AGREEMENT OR ANY TASK ORDER PERFORMED
HEREUNDER.

ASSIGNMENTS:
5.2.1

5.3

The Contractor shall not assign the whole or any part of the contract or any
monies due or to become due hereunder without written consent of the
Owner. In case the Contractor assigns all or any part of any monies due or
to become due under this contract, the instrument of assignment shall
contain a clause substantially to the effect that is agreed that the right of the
assignee in and to any monies due or to become due to the Contractor shall
be subject to prior claims of all persons, firms and corporations for services
rendered or materials supplied for the performance of the work called for in
this contract.

PERFORMANCE BOND AND PAYMENT BOND:
5.3.1

Unless otherwise noted in the Special Provisions, a Performance Bond and
a Payment Bond are required. The Contractor shall obtain a Performance
Bond and a Payment Bond, acceptable to the Owner in a surety company
authorized to do business in the state in which the project is constructed,
each for the full amount of the contract Sum. The bonds shall guarantee the
Contractor's faithful performance of the contract and the payment of all
obligations arising thereunder. The bonds shall remain in force until:
5.3.1.1 The project has been completed and accepted by the Owner.
5.3.1.2 The provisions of all guarantees required by these Contract
Documents have been fulfilled or the time limitation for all
guarantees has expired, or
5.3.1.3 The time for the filing of all mechanic's liens has expired, whichever
is longer, after which it shall become void.

5.4

5.3.2

The Contractor shall pay all charges in connection with the bonds as a part
of the contract. One executed copy of the bonds shall be attached to each
copy of the contract before they are returned to the Engineer for the
Owner's signature.

5.3.3

If the Contractor defaults, the Contractor or his Surety shall reimburse the
Owner for any additional engineering fees for additional services made
necessary because of the Contractor's default.

ADDITIONAL OR SUBSTITUTE BOND:
5.4.1

If at any time the Owner for justifiable cause, shall be or become dissatisfied
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with the surety or sureties for the Performance and/or Payment Bonds, the
Contractor shall within five (5) days after notice from the Owner to do so,
substitute an acceptable bond(s) in such form and sum and signed by such
other surety or sureties as may be satisfactory to the Owner. The premiums
on such bond(s) shall be paid by the Contractor. No further payments shall
be deemed due nor shall be made until the new surety or sureties shall have
furnished an acceptable bond(s) to the Owner.
5.5

CHANGES NOT TO AFFECT BONDS:
5.5.1

5.6

COMPLIANCE WITH LAWS:
5.6.1

5.7

The contract shall be governed by the law of the place where the project is
located. The Contractor shall abide by all local and State laws or
ordinances to the extent that such requirements do not conflict with Federal
laws or regulations. The Contractor shall keep himself fully informed of all
existing and future Federal, State and local laws, ordinances, rules and
regulations affecting those engaged or employed on the work, the materials
and equipment used in the work or the conduct of the work, and of all
orders, decrees and other requirements of bodies or tribunals having any
jurisdiction or authority over the same, including, but not limited to the U. S.
Department of Labor and Bureau of Standards Safety and Health
Regulations for Construction and its amendments as set up under the
Williams-Steiger Occupational Safety and Health Act of 1970. If any
discrepancy or inconsistency is discovered in the Drawings, Specifications
or other Contract Documents in relation to any such law, ordinance, rule,
regulation, order, decree or other requirement. The Contractor shall
forthwith report the same to the engineer in writing. The Contractor shall at
all times observe and comply with, and cause all his agents, servants,
employees and subcontractors to observe and comply with all such existing
requirements, and he shall protect, indemnify and save harmless the Owner,
its officers, agents, servants and employees, from and against any and all
claims, demands, suits, proceedings, liabilities, judgements, penalties,
losses, damages, costs and expense, including attorney's fees, arising from
or based upon any violation or claimed violation of any such law, ordinance,
rule, regulation, order, decree or other requirement, whether committed by
the Contractor or any of his agents, servants, employees or subcontractors.

REQUIRED PROVISIONS DEEMED INSERTED:
5.7.1

5.8

It is distinctly agreed and understood that any changes made in the work or
the Drawings or Specifications therefor (whether such changes increase or
decrease the amount thereof or the time required for it performance) or any
changes in the manner or time of payments made by the Owner to the
Contractor, or any other modifications of the contract, shall in no way annul,
release, diminish or affect the liability of the Surety on the contract bonds
given by the Contractor, it being the intent hereof that notwithstanding such
changes the liability of the Surety on said bonds continue and remain in full
force and effect.

Each and every provision of law and clause required by law to be inserted in
this contract shall be deemed to be inserted herein, and the contract shall
be read and enforced as though it were included herein. If through mistake
or otherwise any such provision is not inserted, or is not correctly inserted,
then upon the application of either party the contract shall forthwith be
physically amended to make such insertion or correction.

LIENS:
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5.8.1

5.9

If at any time any notice of liens are filed for labor performed or materials or
equipment manufactured, furnished or delivered to or for the work, the
Contractor shall, at his own cost and expense, promptly discharge, remove
or otherwise dispose of the same, and until such discharge, removal or
disposition, the Owner shall have the right to retain from any monies
payable hereunder an amount which, in his sole judgement, he deems
necessary to satisfy such liens and pay the costs and expenses, including
attorney's fees, of defending any actions brought to enforce the same, or
incurred in connection wherewith or by reason thereof.

CLAIMS:
5.9.1

If at any time there be any evidence of any claims for which the Contractor
is or may be liable or responsible hereunder, the Contractor shall promptly
settle or otherwise dispose of the same, and until such claims are settled or
disposed of, the Owner may retain from any monies which would otherwise
be payable hereunder so much thereof as, in his judgement, he may deem
necessary to settle or otherwise dispose of such claims and to pay the costs
and expenses, including attorney's fees, of defending any actions brought
to enforce such claims, or incurred in connection therewith or by reason
thereof.

5.10 INSURANCE:
5.10.1 The Contractor shall not commence any work until he obtains, at his own
expense, all required insurance. Such insurance must have the approval of
the Owner as to limit, form and amount. The Contractor will not permit any
subcontractor to commence work on this project until the same insurance
requirements have been complied with by such subcontractor.
5.10.2 The Contractor shall furnish the Owner with certificates showing the type,
amount, class of operations covered, effective dates and dates of expiration
of policies. Such certificates shall also contain substantially the following
statement: "The insurance covered by this certificate will not be cancelled
or materially altered, except after thirty (30) days notice in writing and
delivered by registered mail to the Owner." Should any policy be cancelled
before final payment by the Owner to the Contractor and the Contractor fails
immediately to procure other insurance as specified, the Owner reserves the
right to procure such insurance and to deduct the cost thereof from any sum
due the Contractor under this contract.
5.10.3 Any insurance bearing on adequacy of performance shall be maintained
after completion of the project for the full guaranty period. Should such
insurance be cancelled before the end of the guaranty period and the
Contractor fails immediately to procure other insurance as specified, the
Owner reserves the right to procure such insurance and to charge the cost
thereof to the Contractor.
5.10.4 Nothing contained in these insurance requirements is to be construed as
limiting the extent of the Contractor's responsibility for payment of damages
resulting from his operations under this contract.
5.10.5 The Contractor is required to obtain and maintain for the full period of the
contract the following types of insurance coverage with limits not less than
stated below:
5.10.5.1 WORKMEN'S COMPENSATION INSURANCE: As required by
applicable State or territorial law for all of his employees to be
engaged in work at the site of the project under this contract and,
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in case of any such work sublet, the Contractor shall require the
subcontractor similarly to provide Workmen's Compensation
Insurance for all of the latter's employees to be engaged in such
work unless such employees are covered by the protection
afforded by the Contractor's Workmen's Compensation Insurance.
In case any class of employee engaged in hazardous work on the
project under this contract is not protected under the Workmen's
Compensation Statute, the Contractor shall provide and shall
cause each subcontractor to provide adequate employer's liability
insurance for the protection of such of his employees as are not
otherwise protected.
5.10.5.2 COMPREHENSIVE GENERAL LIABILITY
Bodily Injury Bodily Injury
Per Person Per Accident

Property
Damage

500,000

1,000,000

1,000,000

Elevator Liability

500,000

1,000,000

1,000,000

Contractor's Protective Liability

500,000

1,000,000

1,000,000

Products Liability
Including Completed
Operations Coverage

500,000

1,000,000

1,000,000

Premises and
Operations

The above Comprehensive General Liability Policy shall include
coverage for the explosion, collapse and underground (XCU)
hazards, and loss arising from nuisance, taking, whether inverse
taking or direct taking, or negligence.
The Property Damage Liability shall include the “Broad Form
Property Damage” endorsement.
5.10.5.3 COMPREHENSIVE AUTOMOBILE LIABILITY
All Owned Automobiles

500,000

1,000,000

1,000,000

Non Owned Automobiles 500,000

1,000,000

1,000,000

Hired Car Coverage

1,000,000

1,000,000

500,000

5.10.5.4 UMBRELLA LIABILITY
The Contractor shall maintain a Comprehensive Umbrella Liability
Policy in excess of above insurance of $2,000,000 each
occurrence.
5.10.5.4 SUBCONTRACTOR'S LIABILITY INSURANCE:
Same limits as required of the General Contractor.
5.11 ORAL AGREEMENTS:
5.11.1 No oral order, objection, claim or notice by any party to the others shall
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affect or modify any of the terms or obligations contained in any of the
Contract Documents, and none of the provisions of the Contract Documents
shall be held to be waived or modified by reason of any act whatsoever,
other than by a definitely agreed waiver or modification thereof in writing,
and no evidence shall be introduced in any proceeding of any other waiver
or modification.
5.12 SAFETY:
5.12.1 In accordance with generally accepted construction practices, the
Contractor shall be solely and completely responsible for conditions of the
job site, including safety of all persons and property affected directly or
indirectly by his operations during the performance of the work. This
requirement will apply continuously twenty-four (24) hours per day until
acceptance of the work by the Owner and shall not be limited to normal
working hours.
5.12.2 The Contractor shall take all reasonable precautions for the safety of, and
shall provide all reasonable protection to prevent damage, injury or loss to:
5.12.2.1 All employees on the work and all other persons who may be
affected thereby;
5.12.2.2 All the work 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 subcontractors or
sub-subcontractors; and
5.12.2.3 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.
5.12.3 The Contractor shall comply with all applicable laws, ordinances, rules,
regulations and lawful orders of any public authority having jurisdiction for
the safety of persons or property or to protect them from damage, injury or
loss. He shall erect and maintain, as required by existing conditions and
progress of the work, all reasonable safeguards for safety and protection,
including posting danger signs and other warnings against hazards,
promulgating safety regulations and notifying Owners and users of adjacent
utilities.
5.12.4 When the use or storage of explosives or other hazardous materials or
equipment is necessary for the execution of the work, the Contractor shall
exercise the utmost care and shall carry on such activities under the
supervision of properly qualified personnel. Prior approval of such materials
or services must be given by the Engineer.
5.12.5 The Contractor shall designate a responsible member of his organization 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 and the Engineer.
5.12.6 The Contractor shall not load or permit any part of the work to be loaded so
as to endanger its safety.
6.

PROGRESS AND COMPLETION OF WORK
6.1

NOTICE TO PROCEED:
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6.1.1

6.2

CONTRACT TIME:
6.2.1

6.3

The Contractor shall complete, in an acceptable manner, all of the work
contracted for in the time stated in Section 01232, Special Provisions.
Computation of contract time shall commence the day to be specified in the
Notice to Proceed and every calendar days following, except as herein
provided, shall be counted as contract time.

SCHEDULE OF COMPLETION:
6.3.1

6.4

Following the execution of the Agreement by the Owner and the Contractor,
written Notice to Proceed with the work shall be given by the Owner to the
Contractor. The Contractor shall begin and shall prosecute the work
regularly and uninterruptedly thereafter (except as provided for herein) with
such force as to secure the completion of the work within the contract time.

The Contractor shall submit, at such times as may be reasonable and
requested by the Engineer, schedules showing the order in which the
Contractor proposes to carry on the work, with dates at which the Contractor
will start the various parts of the work, and estimated date of completion of
each part.

WORK CHANGES:
6.4.1 The work comprises approximately the quantities shown in the Bid Schedule
which will be used as a basis for comparison of Bids and not for final
estimate. The Owner does not, by expression or by implication, agree that
the actual amount of work shall correspond with the estimated quantities.
6.4.2 The Owner reserves the right to increase the amount of work under the each
Bid Item in the Contract by twenty-five percent (25%) of the work
contemplated at the unit prices quoted in the Bid. The Owner reserves the
right to decrease the amount of work under each Bid Item in the Contract by
any amount without any change to the unit prices bid.

6.5

EXTRA WORK:
6.5.1

6.6

New and unforeseen items of work found to be necessary, and which
cannot be covered by any item or combination of items for which there is a
contract price, shall be classed as extra work. The Contractor shall do such
extra work and furnish such materials as may be required for the proper
completion or construction of the whole work contemplated, upon written
order from the Owner as approved by the Engineer. In the absence of such
written order, no claim for extra work shall be considered. Extra work shall
be performed in accordance with these Contract Documents where
applicable and work not covered by such shall be done in accordance with
the best construction practice and in a workmanlike manner. Extra work
required in an emergency to protect life and property shall be performed by
the Contractor as required.

EXTENSION OF CONTRACT TIME:
6.6.1

A delay beyond the Contractor's control occasioned by an Act of God, by act
or omission on the part of the Owner or by strikes, lockouts, fire, etc., may
entitle the Contractor to an extension of time in which to complete the work
as agreed by the Owner, provided, however, that the Contractor shall
immediately give written notice to the Owner of the cause of such delay.
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6.7

6.6.2

Act of God shall mean an earthquake, flood, cyclone or other cataclysmic
phenomenon of nature. Rain, wind, flood or other natural phenomenon of
normal intensity for the locality shall not be construed as an Act of God and
no reparation shall be made to the Contractor for damages to the work
resulting therefrom.

6.6.3

All claims for extension of time shall be made in writing to the Engineer no
more than twenty (20) days after the occurrence of the delay; otherwise they
shall be waived. In the case of continuing cause of delay only one claim is
necessary. Any claim should include complete justification for the extent of
the delay claimed.

6.6.4

This Subsection does not exclude the recovery of damages for delay for
either party under other provisions of the Contract Documents.

ENGINEER'S CERTIFICATE OF SUBSTANTIAL COMPLETION:
6.7.1

6.8

TERMINATION OF CONTRACTOR'S RESPONSIBILITY:
6.8.1

6.9

When the work to be performed under this contract is substantially
completed In accordance with the Contract Documents, the Engineer shall
prepare an Engineer's Certificate of Substantial Completion to be
acknowledged and accepted by the Owner and the Contractor. The
Certificate may list items to be completed or corrected but such Certificate
shall not relieve the Contractor of his obligation to complete all work,
whether listed or not, in accordance with the Contract Documents nor will it
preclude any right the Owner may have for recourse in accordance with the
Contract Documents.

The contract will be considered complete when all work has been finished,
the final review made up by the Engineer, and the project accepted in
writing by the Owner. The Contractor's responsibility shall then cease,
except as set forth in his Performance Bond, as provided in Subsection 4.6
Entitled GENERAL GUARANTY, and as provided in Subsection 6.9 entitled
CORRECTION OF FAULTY WORK AFTER FINAL PAYMENT.

CORRECTION OF FAULTY WORK AFTER FINAL PAYMENT:
6.9.1

The making of the final payment by the Owner to the Contractor shall not
relieve the Contractor of responsibility for faulty materials or workmanship.
The Contractor shall promptly replace any such defects discovered within
one year, except where longer periods are specified, from the date of written
acceptance of the work.

6.10 PROGRESS SCHEDULE:
6.10.1 Within twenty (20) days after execution and delivery of the Agreement and
not less than ten (10) days prior to making an application for partial
payment, the Contractor shall prepare and deliver to the Engineer a
Progress Schedule.
6.10.2 The schedule shall be set up in a bar chart format and shall show the
proposed dates of commencement and completion of the various
subdivisions of the work required under the Contract Documents and all
activities required to accomplish the work.
6.10.3 The schedule shall be updated monthly. No progress payments will be
made unless application is accompanied by the updated schedule.
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6.11 SCHEDULES, REPORTS AND RECORDS:
6.11.1 The Contractor shall submit to the Owner such schedules of quantities and
costs, progress schedules, payrolls, reports, estimates, records and other
data where applicable as are required by the Contract Documents for the
work to be performed.
6.11.2 The Contractor shall also submit, in a format as approved by the Engineer, a
schedule of payments that he anticipates he will earn during the course of
the work.
6.12 ABANDONMENT OF WORK OR OTHER DEFAULT:
6.12.1 If the work shall be abandoned, or any part thereof shall be sublet without
previous written consent of the Owner, or the Contractor or any monies
payable hereunder shall be assigned otherwise than as herein specified, or
if at any time the Engineer shall be of the opinion, and shall so certify in
writing, that the conditions herein specified as to rate or progress are not
being complied with, or that the work or any part thereof is being
unnecessarily or unreasonably delayed, or that the Contractor has violated
or is in default under any of the provisions of the contract, or if the
Contractor becomes bankrupt or insolvent or goes or is put into liquidation
or dissolution, either voluntarily or involuntarily, or petitions for an
arrangement or reorganization under the Bankruptcy Act, or makes a
general assignment for the benefit of creditors or otherwise acknowledges
insolvency, the happening of any of which shall be and constitute a default
under the contract, the Owner may notify the Contractor in writing, with a
copy of such notice mailed to the Surety, to discontinue such work or any
part thereof; thereupon the Contractor shall discontinue such work or such
part thereof as the Owner may designate; and the Owner may, upon giving
notice, by contract or otherwise as he may determine, complete the work or
such part thereof and charge the entire cost and expense of so completing
the work or such part thereof to the Contractor. In addition to the said entire
cost and expense of completing the work, the Owner shall be entitled to
reimbursement from the Contractor and the Contractor agrees to pay the
Owner any losses, damages, costs and expenses, including attorney's fees,
sustained or incurred by the Owner by reasons of any of the foregoing
causes. For the purposes of such completion the Owner may for itself or for
any Contractors employed by the Owner take possession of any and use or
cause to be used any and all materials, equipment, plant, machinery,
appliances, tools, supplies and such other items of every description that
may be found or located at the site of the work. No equipment or materials
may be removed from the work without the written consent of the Owner.
6.12.2 All costs, expenses, losses, damages, attorney's fees and any and all other
charges incurred by the Owner under this Subsection shall be charged
against the Contractor and deducted and/or paid by the Owner out of any
monies due or payable or to become due or payable under the contract to
the Contractor; in computing the amounts chargeable to the Contractor, the
Owner shall not be held to a basis of the lowest prices for which the
completion of the work or any part thereof might have been accomplished,
but all sums actually paid or obligated therefor to effect its prompt
completion shall be charged to and against the account of the Contractor.
In case the costs, expense, losses, damages, attorney's fees and other
charges together with all payments theretofore made or for the account of
the Contractor are less than the sum which would have been payable under
the contract if the work had been properly performed and completed by the
Contractor, the Contractor shall be entitled to receive the difference and, in
case such costs, expenses, losses, damages, attorney's fees and other
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charges together with all payments theretofore made to or for the account of
the Contractor, shall exceed the said sum, the Contractor shall pay the
amount of the excess to the Owner.
7.

PAYMENTS TO THE CONTRACTOR
7.1

PRICES FOR WORK:
7.1.1

7.2

7.3

7.4

The Owner shall pay and the Contractor shall receive the prices stipulated in
the bid made a part hereof as full compensation for everything performed
and furnished and for all risks and obligations undertaken by the Contractor
under and as required by the contract.

SCHEDULE OF VALUES:
7.2.1

Except in cases where unit prices form the basis for payment under the
contract, the Contractor shall, within twenty (20) days of the execution of the
contract and not less than ten (10) days prior to making an application for
partial payment, submit to the Owner in a form approved by the Owner a
schedule of values showing a breakdown of the contract sum itemized by
trade and/or specification sections or as otherwise directed by the Owner
and for each item shall show the total value including the Contractor's
overhead and profit. Upon approval by the Owner, this schedule will be
used in determining the value of the work done for the purpose of partial
payments.

7.2.2

The costs employed in making up any of these schedules will be used only
for determining the basis of partial payments and will not be considered as
fixing a basis for additions to or deductions from the contract price.

APPLICATION FOR PARTIAL PAYMENT:
7.3.1

Before the first day of each month, or as otherwise directed by the Owner,
the Contractor shall make applications for the value of the work done.
Payment for materials stored on-site for use in this Contract will be paid
minus the specified retainage unless specified otherwise. The materials
must be properly stored and documented, and actual invoices must be
submitted with the Application for Payment. Such applications shall show
the breakdown of the project into the same items as the schedule of values
specified in Subsection 7.2, entitled SCHEDULE OF VALUES and showing
for each item the total value, the value previously reported as complete, the
value completed during the month, the cumulative value completed and the
value remaining to be done. The application shall include the total value
completed to date minus the amount of the retainage indicated in
Subsection 7.4 entitled RETAINAGE minus previous payments made to the
Contractor.

7.3.2

The Engineer will, within ten (10) days after receipt of each partial payment
estimate, either indicate in writing his approval of payment and present the
partial payment estimate to the Owner, or return the partial payment
estimate to the Contractor indicating in writing his reasons for refusing to
approve payment. In the latter case, the Contractor may make the
necessary corrections and resubmit the partial payment estimate.

RETAINAGE:
7.4.1

The Owner shall retain ten percent (10%) of the amount of each payment
until final completion and acceptance of all work covered by the contract
Documents.
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7.5

PAYMENTS WITHHELD:
7.5.1

The Owner may withhold payment or, on account of subsequently
discovered evidence, nullify the whole or part of any application to the extent
necessary to protect himself from loss on account of:
7.5.1.1 Defective work not remedied.
7.5.1.2 Claims filed or reasonable evidence indicating the probably filing of
claims.
7.5.1.3 Failure of the Contractor to make payments to subcontractors,
material suppliers, or employees.
7.5.1.4 A reasonable doubt that the contract work can be completed for the
balance unpaid.
7.5.1.5 Damage to another Contractor.

7.5.2
7.6

PAYMENT OF APPLICATIONS FOR PARTIAL PAYMENT:
7.6.1

7.7

Upon verification and approval of the application for partial payment made
as specified, the Owner will make payment of the amount found properly
due. No payment made to the Contractor nor partial or entire use or
occupancy of the work by the Owner shall be an acceptance of any work or
materials not in accordance with this contract.

FINAL INSPECTION:
7.7.1

7.8

When the above founds are removed, payment will be made for the
amounts withheld because of them.

Upon receipt of written notice from the Contractor that the work has been
completed and finished in accordance with the contract, the Owner shall
cause an inspection to be made of the work by his authorized
representatives. If the Owner and/or Engineer believe the work is not
completed, the Contractor will be so advised, and the inspection will not be
performed until the outstanding issues are completed or corrected by the
Contractor. A list shall be made of all deviations from the contract
requirements (commonly termed "punch list") and a copy of such list
furnished to the Contractor. The Contractor shall with reasonable haste
remedy all defects so noted and shall notify the Owner upon the completion
of such work. When inspection by the Owner's authorized representatives
shows the work to be complete in accordance with the contract, application
for final payment may be made. All defects/deficiencies must be corrected
by the Contractor and acceptance of the work must be made by the Owner's
authorized representatives on or before the final completion date specified
in the Agreement. Liquidated damages will be assessed for each calendar
day after the specified final completion date required to complete all
punchlist items and obtain acceptance by the Owner’s representatives.

RELEASE OF LIENS:
7.8.1

Neither the final payment nor any part of the retained percentage shall
become due until the Contractor shall deliver to the Owner a complete and
notarized release of all liens arising out of this contract, or receipts in full in
lieu thereof, and if required in either case, an affidavit that so far as he had
knowledge the information, the releases and receipts include all the labor
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and material for which a lien could be filed; but the Contractor may, if any
subcontractor refuses to furnish a release or receipt in full, furnish a bond
satisfactory to the Owner, to indemnify him against any lien. If any lien
remains unsatisfied after all payments are made, the Contractor shall refund
to the Owner all monies that the latter may be compelled to pay in
discharging such a lien, including all costs and a reasonable attorney's fee.
7.9

USE OR PARTIAL PAYMENT NOT ACCEPTANCE:
7.9.1

It is agreed that this is an entire contract for one whole and complete work
or result that neither the Owner's entrance upon or use of the work or any
part thereof nor any partial payments by the Owner shall constitute an
acceptance of the work or any part thereof before its entire completion and
final acceptance.

7.10 PAYMENT FOR UNCORRECTED WORK:
7.10.1 Should the Owner direct the Contractor not to correct work that has been
damaged or that was not performed in accordance with the Contract
Documents, an equitable deduction from the contract amount shall be made
to compensate the Owner for the uncorrected work.
7.11 PAYMENT FOR REMOVAL OR REJECTED WORK AND MATERIALS:
7.11.1 The removal of work and materials rejected in accordance with Subsection
4.3 entitled CORRECTION OF WORK BEFORE COMPLETION and the reexecution of acceptable work by the Contractor shall be at the expense of
the Contractor, and he shall pay the cost of replacing the work of other
Contractors destroyed or damaged by the removal of the rejected work or
materials and the subsequent replacement of acceptable work.
7.11.2 Removal of rejected work or materials and storage of materials by the
Owner, in accordance with Subsection 4.3 entitled CORRECTION OF
WORK BEFORE COMPLETION, shall be paid by the Contractor within thirty
(30) days after written notice to pay is given by the Owner. If the Contractor
does not pay the expenses of such removal and after ten (10) days written
notice being given by the Owner of his intent to sell the materials, the Owner
may sell the materials at auction or at private sale and will pay the
Contractor the net proceeds therefrom after deducting all the costs and
expenses that should have been borne by the Contractor.
7.12 PAYMENT FOR EXTRA WORK:
7.12.1 Written notice of claims for payment for extra work shall be given by the
Contractor within ten (10) days after receipt of instructions from the Owner
to proceed with the extra work and also before any work is commenced,
except in emergency endangering life or property. No claim shall be valid
unless so made. In all cases, the Contractor's itemized estimate sheets
showing all labor and material shall be submitted to the Owner. The
Owner's order for extra work shall specify any extension of the contract time
and one of the following methods of payment:
7.12.1.1 Unit price or combinations of unit prices which formed the basis of
the original contract.
7.12.1.2 A lump sum based on the Contractor's estimate and accepted by
the Owner.
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7.12.1.3 Net cost plus a fixed fee. Net costs are defined as follows:
7.12.1.3.1 Labor costs, including time of foreman while engaged
directly upon extra work at rates not greater than the scale
rates for each respective classification of labor customary in
the area where the work is performed for each respective
job classification.
7.12.1.3.2 Labor insurance taxes including amounts paid on a percent
of such labor rate or on a cents per hour basis for
Workmen's Compensation, Public Liability, Contractor's
Contingent Liability and Contractual Liability Insurance and
all Federal Old Age and Unemployment Taxes and any
other taxes applicable as well as fringe benefits as may be
approved by the Engineer.
7.12.1.3.3 Materials and supplies actually used on the work.
7.12.1.3.4 Rental charges for necessary equipment, as agreed upon by
the Owner and Contractor. Rental charges shall not exceed
those published in Rental Rates for Construction Equipment
issued by the American Equipment Distributor, Equipment
and tools having a value of $100.00 or less are considered
to be "small tools" and, as such, are considered to be part of
overhead.
7.12.2 To the cost under 7.12.1.3 there shall be added a fixed fee to be agreed
upon but not to exceed fifteen percent (15%) of the estimated cost of the
work. The fee shall be compensation to cover the cost of supervision,
overhead, bond, profit and any other general expenses. On work performed
by subcontractors, the fixed fee shall not exceed five percent (5%) of the
cost of the work
7.13 PAYMENT FOR WORK SUSPENDED BY THE OWNER:
7.13.1 If the work or any part thereof shall be suspended by the Owner and
abandoned by the Contractor as provided in Subsection 2.12 entitled
SUSPENSION OF WORK, TERMINATION AND DELAY, the Contractor will
then be entitled to payment for all work done on the portions so abandoned,
plus fifteen percent (15%) of the value of the abandoned work to
compensate for overhead, plant expense, and anticipated profit.
7.14 PAYMENT FOR WORK BY THE OWNER:
7.14.1 The cost of work performed by the Owner, in accordance with Subsection
2.10 entitled OWNER'S RIGHT TO DO WORK, shall be paid by the
Contractor.
7.15 PAYMENT FOR WORK BY THE OWNER FOLLOWING TERMINATION OF
CONTRACT BY OWNER:
7.15.1 Upon termination of the contract by the Owner in accordance with
Subsection 2.11 entitled OWNER'S RIGHT TO TERMINATE CONTRACT,
no further payment shall be due the Contractor until the work is completed.
If the unpaid balance of the contract amount shall exceed the cost of
completing the work including all overhead costs, the excess shall be paid to
the Contractor. If the cost of completing the work shall exceed the unpaid
balance, the Contractor shall pay the difference to the Owner. The costs
incurred by the Owner, as herein provided, and the damage incurred
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through the Contractor's default, shall be certified by the Owner.
7.16 PAYMENT FOR SAMPLES AND TESTING OF MATERIALS:
7.16.1 Samples furnished in accordance with Subsection 4.18 entitled SAMPLES,
shall be furnished by the Contractor at his expense.
7.16.2 Testing of samples and materials furnished in accordance with Subsection
4.18 entitled SAMPLES, shall be arranged and paid for by the Owner.
7.17 ACCEPTANCE AND FINAL PAYMENT:
7.17.1 When the Contractor shall have completed the work in accordance with the
terms of the Contract Documents, he shall certify completion of the work to
the Owner and submit a final Request for Payment, which shall be the
contract amount plus all approved additions, less all approved deductions
and less previous payments made. The Contractor shall furnish evidence
that he has fully paid all debts for labor, materials and equipment incurred in
connection with the work, and, upon acceptance by the Owner, the Owner
will release the Contractor except as to the conditions of the Performance
Bond and the Payment Bond, any legal rights of the Owner, required
guaranties, and Correction of Faculty Work after Final Payment, and will pay
the Contractor's final Request for Payment. The Contractor shall allow
sufficient time between the time of completion of the work and approval of
the final Request for Payment for the Engineer to assemble and check the
necessary data.
7.17.2 The Contractor shall deliver to the Owner a complete release of all liens
arising out of the contract before the retained percentage or before the final
Request for Payment is paid.
7.18 ACCEPTANCE OF FINAL PAYMENT AS RELEASE:
7.18.1 The acceptance by the Contractor of final payment shall be and shall
operate as a release to the Owner of all claims and all liability to the
Contractor other than claims in stated amounts as may be specifically
excepted by the Contractor for all things done or furnished in connection
with this work and for every act and neglect of the Owner and other relating
to or arising out of this work. Any payment, however, final or otherwise,
shall not release the Contractor or his sureties from any obligations under
the Contract Documents or the Performance Bond and the Payment Bond.
7.19 DELAYS AND DAMAGES:
7.19.1 The date of beginning and the time for completion of the work are essential
conditions of the Contract Documents and the work embraced shall be
commenced on a date specified in the Notice to Proceed.
7.19.2 The Contractor will proceed with the work at such rate of progress to insure
full completion within the contract time. It is expressly understood and
agreed by and between the Contractor and the Owner that the contract time
for the completion of the work described herein is a reasonable time, taking
into consideration the average climatic and economic conditions and other
factors prevailing in the locality of the work. If the Contractor refuses or fails
to prosecute the work, or any separable part thereof, with such diligence as
will insure its completion within the time specified in the contract, or any
extension thereof, or fails to complete said work within such time, the
Owner, may, by written notice to the Contractor and his Surety, terminate
his right to proceed with the work or such part of the work as to which there
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has been a delay. In such event the Owner may take over the work and
prosecute the same to completion, by contract or otherwise, and may take
possession of and utilize in completing the work such materials, appliances
and plant as may be on the site of the work and necessary therefor.
Whether or not the Contractor's right to proceed with the work is terminated,
he and his sureties shall be liable for any damage to the Owner resulting
from his refusal or failure to complete the work within the specified time.
7.19.3 If fixed and agreed liquidated damages are provided in the contract and if
the Owner so terminates the Contractor's right to proceed, the resulting
damage will consist of such liquidated damages until such reasonable time
as may be required for final completion of the work together with any
increased costs occasioned the Owner in completing the work.
7.19.4 If fixed and agreed liquidated damages are provided in the contract, and if
the Owner does not so terminate the Contractor's right to proceed, the
resulting damage will consist of such liquidated damages until the work is
completed or accepted.
7.19.5 The Contractor's right to proceed shall not be so terminated nor the
Contractor charged with resulting damage if:
7.19.5.1 The delay in the completion of the work arises from unforeseeable
causes beyond the control and without the fault or negligence of
the Contractor, including but not restricted to, Acts of God, acts of
the public enemy, acts of the Government in either its sovereign or
contractual capacity, acts of another Contractor in the
performance of a contract with the Owner, fires, floods, epidemics,
quarantine restrictions, strikes, freight embargoes, unusually
severe weather or delays of subcontractors or supplies arising
from unforeseeable causes beyond the control and without the
fault or negligence of both the Contractor and such subcontractors
or suppliers; and
7.19.5.2 The Contractor, within ten (10) days from the beginning of any
such delay (unless the Owner grants a further period of time
before the date of final payment under the contract), notifies the
Owner in writing of the causes of delay.
7.19.6 As used in subparagraph 7.19.5.1, above, the term "subcontractors and
suppliers" means subcontractors or suppliers at any tier.
7.19.7 The Engineer shall ascertain the facts and the extent of the delay and
extend the time for completing the work when, in his judgement, the findings
of fact justify such an extension, and his findings of fact shall be final and
conclusive on the parties, subject only to appeal as provided in these
General Conditions.
7.19.8 The rights and remedies of the Owner provided in this clause are in addition
to any other rights and remedies provided by law or under this contract.

(End of Section 00700)
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NOTICE TO PROCEED
To:

CaJenn Construction and Rehabilitation Services, Inc.
P.O. Box 38
Hoboken, GA 31542
Attn: Christy Jennings

Date: ______________________
Project:

2022-2023 SEWER REHABILITATION PROJECT

You are hereby notified to commence Work in accordance with the Agreement dated
_______________, 20___ on or before_______________,20___, and you are to complete the
Work by ____________________________ (365 calendar days).
City of Mauldin (Owner)
By:____________________________
Title:__________________________
ACCEPTANCE OF NOTICE
Receipt of the above Notice to Proceed is hereby acknowledged by CaJenn Construction and
Rehabilitation Services, Inc., this _______ day of ____________________, 2022.
By:_____________________________________
Title:____________________________________
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CHANGE ORDER AGREEMENT
OWNER:
PROJECT:

CITY OF MAULDIN

Change Order No.____________________
Date:______________________________

2022-2023 SEWER REHABILITATION PROJECT

The following changes are made to the Contract Documents:
(Attach any drawings or other documentation necessary to explain or demonstrate this change.)
Original CONTRACT PRICE:

$___________________________________

Current CONTRACT PRICE as adjusted by previous CHANGE ORDERS:
$____________________________________
The CONTRACT PRICE due to this CHANGE ORDER will be (increased) (decreased) by:
$____________________________________
The new CONTRACT PRICE including this CHANGE ORDER will be:
$____________________________________
The CONTRACT TIME will be (increased) (decreased) by _______ calendar days due to this
CHANGE ORDER. The date of completion of all work will be ________________, 20___.
THE CONTRACTOR AFFIRMS, REPRESENTS AND WARRANTS AS OF THIS DATE
THAT THERE ARE NO OTHER OUTSTANDING CHANGE ORDERS REQUIRED BY THE
CONTRACTOR, OR OUTSTANDING CLAIMS FOR ANY ADDITIONAL MONEY OR
COSTS, INCLUDING IMPACT COSTS OR DAMAGES OR CLAIMS FOR TIME
EXTENSION, OR CLAIMS OF ANY OTHER KIND OR NATURE AGAINST THE OWNER,
EXCEPT THE FOLLOWING: (Describe separately here any such claim, state the total dollar
amount and/or time extension sought per claim alleged to be due from the Owner, and the status
of the claim as of this date.)
______________________________________________________________________________
______________________________________________________________________________
Requested by:__________________________________________________________________
Recommended
by:_______________________________________________________________
(Engineer’s Signature and Title)
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AGREED: OWNER

AGREED: CONTRACTOR

By:_________________________________

By:________________________________

Date:_______________________________

Date:______________________________
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APPLICATION FOR PAYMENT
OWNER:

CITY OF MAULDIN

CONTRACTOR:

CAJENN CONSTRUCTION & REHABILITATION SERVICES, INC.,

ENGINEER:

FRAZIER ENGINEERING, P.A.

NAME OF PROJECT:

2022-2023 SEWER REHABILITATION PROJECT

APPLICATION FOR PAYMENT NO.:
CONSTRUCTION PERIOD:

____________

FROM: _______________ TO: _________________

******************************************************************************
SUMMARY OF WORK
Total Contract Work Performed to Date:

$__________________________________

Materials Stored on Jobsite

$__________________________________

Total Change Order Work to Date:

$__________________________________

Subtotal to date:
Less 10% Retainage

$__________________________________
$__________________________________

Subtotal:

$__________________________________

Less Previous Payments:

$__________________________________

Amount Due This Application for Payment

$__________________________________

******************************************************************************
THE CONTRACTOR BY PRESENTING THIS PAY ESTIMATE STATES, REPRESENTS
AND WARRANTS THAT AS OF THE DATE OF THIS REQUEST THERE ARE NO
OUTSTANDING CLAIMS ON HIS BEHALF AGAINST THE OWNER FOR ANY
ADDITIONAL MONEY, COSTS OR DAMAGES, (INCLUDING IMPACT COSTS OR
DAMAGES), OR CLAIMS ARISING FROM DELAY OR FROM THE DENIAL OR THE
GRANTING OF TIME EXTENSIONS, OR FROM CLAIMS OF ANY OTHER KIND OR
NATURE EXCEPT FOR THE FOLLOWING: (DESCRIBE HERE THE NATURE OF ANY
SUCH CLAIMS, THE DATE EACH CLAIM AROSE, THE DATE NOTICE WAS GIVEN
PURSUANT TO THE GENERAL CONDITIONS, THE EXACT AND TOTAL DOLLAR
AMOUNT CLAIMED, AND THE STATUS OF EACH CLAIM AS OF THIS DATE:
______________________________________________________________________________
______________________________________________________________________________
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The Contractor has attached a Schedule of Values showing all Bid Items included in the BID.
The Schedule of Values includes the quantity, location of work performed, and value of work
completed for each Bid Item since the previous pay application and the quantity and value of
work completed to date for each Bid Item. An itemized spreadsheet is provided with the
Application for Payment detailing and documenting the specific location of all work performed
since the previous Application for Payment.
In addition, by submitting and signing this Application for Payment, the Contractor certifies that
progress payments previously received from the OWNER on account of the work for the
PROJECT have been applied by the Contractor to discharge in full all of the Contractor’s
obligations incurred in connection with the work covered by all prior Applications for Payment,
including full payment of materials purchased and full payment to subcontractors.
SUBMITTED

RECOMMENDED FOR APPROVAL

CONTRACTOR: CAJENN CONSTRUCTION

ENGINEER: FRAZIER ENGINEERING

By: _______________________________

By: _______________________________

Date: _____________________________

Date: _____________________________

APPROVED
OWNER:

CITY OF MAULDIN

By:

________________________________________

Date:

________________________________________
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SECTION 01010
SUMMARY OF WORK AND SPECIAL PROVISIONS
PART 1 GENERAL
1.1

SCOPE OF WORK
A. PROJECT FUNDING: The Project will be funded by the City of
Mauldin’s current ARPA funds allocated to sewer system improvements.
There are no special requirements or contract provisions that the Contractor
must abide by (no Davis-Bacon Wage issues, no certified payrolls, etc.).
B. PIGGYBACK CONTRACT: Work performed under these Contract
Documents will utilize existing unit pricing, specifications, and details
from Metropolitan Sewer Subdistrict’s (MetroConnects) “FM400B-343
Basin Find & Fix CIPP Project” that was bid on February 10, 2022.
The Contractor’s Bid and Specifications from the MetroConnects’ Contract
are being incorporated into this Contract. Anywhere MetroConnects or
Owner are included in the Documents it shall mean the City of Mauldin.
C. This Project will be used to rehabilitate sewers throughout the Owner’s
sewer system. It is anticipated that the work will primarily occur in Basins
4 and 5, but work may be issued anywhere within the City’s service area.
The Engineer will issue Drawings to the Contractor to define the required
work. The Engineer will utilize television inspections of the sewers
performed by the Contractor and manhole inspections performed by the
Engineer to define the exact required work.
The required rehabilitation work may include any of the Bid Items. The
work included in this Project may include any of the following work items.
-

-

Cleaning and televising existing sewers to evaluate the sewers, identify
defects that need repaired, and determine the final rehabilitation to be
performed under this Contract
Performing point repairs to existing sewers (via excavation) to repair
specific sewer defects; point repairs may be stand-alone repairs with
no other rehabilitation to that sewer or repairs to facilitate lining the
sewer with CIPP
Replacing sewers from manhole to manhole and installing new
manholes (via excavation) (to be paid under the point repair bid item)
Lining existing sewers with cured-in-place pipe lining (CIPP)
Lining specific laterals with CIPP as deemed necessary by the
Engineer (the Owner does not own the laterals so any work on laterals
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-

-

will be based on very specific needs/defects).
Installing new manholes to replace existing manholes or to provide a
manhole where one does not currently exist.
Performing various manhole rehabilitation including locating and
raising manholes, replacing and adjusting frames and covers,
rebuilding benches and inverts, etc. (manhole coating with sprayapplied cementitious mortar is not included in this project – has been
completed previously where needed).
Performing miscellaneous work and restoration

C. The Contractor will be paid for the actual work completed. The actual
amounts of work done under unit price items may differ from the quantities
shown in the Bid Form for the MetroConnects’ project (piggyback
contract). The basis of payment for work shall be the actual amount of
work done. The Contractor agrees that he will make no claim for damages,
anticipated profits, or otherwise on account of any difference between the
amounts of work actually performed and the estimated amounts shown on
the Bid Form – this specification shall take precedence over any other
specification(s) related to bid quantities located elsewhere in these
Specifications.
The total value of work shall not exceed the Contract amount unless
approved by the Owner in writing (by a change order or written
authorization). The Engineer will continuously review the actual quantities
and value of work completed with the Contract amount. The Engineer may
need to eliminate some of the work so as not to exceed the Contract
amount.
Refer to Section 01270 – Measurement and Payment – for description and
details of the bid items.
D. Contract Time and Liquidated Damages:
Notice to Proceed for this Contract is expected to be issued in October
2022. The Contractor shall perform work and achieve Final Completion
within 365 days of Notice to Proceed. Final Completion shall mean all
work is complete including restoration, acceptance testing, and punchlist
items, all requirements of the Contract have been met, and all final
paperwork has been submitted so that final payment can be made to
include payment of all remaining retainage.
Liquidated damages in the amount of $750 per day will be assessed for
each calendar day beyond Final Completion.
E. State and Local Permits, Licenses, Inspections, and Certificates: The
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Contractor shall obtain such required documents and permits and pay the
fees assessed for the work for which such permits, licenses, and inspections
are required. The Contractor is advised that a City of Mauldin business
license will be required for this Project. The Contractor shall contact the
City to obtain the license amount. The City will not execute the Contract
Agreement until the Contractor obtains the business license.
1.2

OWNER AND ENGINEER
A. The OWNER as referenced in these Specifications is the City of Mauldin
(City).
B. The ENGINEER as referenced in these Specifications is either the City or
Frazier Engineering, P.A. who has been retained by the City to design this
project and to provide construction administration services on behalf of the
City. Communications during this Contract shall be through Frazier
Engineering, P.A., located at 6592 Bob White Trail, Stanley, NC 28164
(Phone: 704-822-8444).
C. The Engineer and/or the Owner will have an on-site representative to
inspect the work as it progresses.

1.3

QUALIFICATIONS
A. The Contractor shall be fully qualified and experienced to perform the
work included in this Project. Specific experience requirements are
included in the Specifications for the cured-in-place pipe lining (CIPP) –
refer to Specification Sections 02766, 02767 and 02768. For the
excavation work, the Contractor shall be fully experienced in sewer
rehabilitation construction including handling wastewater flow through
bypass pumping, working around existing utilities and in tight corridors,
trench shoring and sheeting including around existing utilities, connecting
new sewers to existing sewers and manholes, grass and asphalt restoration
including patching, dealing with the public and residents, providing
thorough traffic control, and all else required to replace existing sewers and
service laterals. Specific project references may be requested by the
Owner prior to award of this Contract.
B. The Contractor shall submit the anticipated percentage of work that will be
performed with his/her forces and the percentage of work that will be
performed by subcontractors (based on the bid quantities) at the
preconstruction conference.
C. The Contractor shall have a written Safety Plan. The Owner may request a
copy of the Plan. All personnel working on this Project shall adhere to the
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Contractor’s Safety Plan and all other regulations governing this work. All
personnel on the project shall be trained and certified to meet OSHA’s
Confined Space Entry regulations. Safety and meeting all regulations is
the sole responsibility of the Contractor. Unsafe work and entering
manholes without following confined space requirements/procedures may
result in immediate termination of this Contract by the Owner. Safety shall
be of the utmost importance to the Contractor at all times. The Contractor
shall continuously comply with all safety requirements from all regulatory
agencies.
D. The Contractor shall hold any and all other necessary qualifications,
certifications, training, etc. that may be required to complete this Project,
including any traffic control training/certifications that may be required,
use of software, use of equipment as recommended by equipment
manufacturers and suppliers, etc.
E. Subcontractors shall also meet the specified qualifications and
requirements. The Contractor shall submit information on any proposed
subcontractor prior to performing any work. The Owner may request this
information after receiving bids and prior to Contract award. The Owner
must approve any subcontractor and reserves the right to reject any
subcontractor. The Contractor shall not be due any additional money if
subcontractors are not approved.
1.4

PROJECT MANAGEMENT AND SUPERVISION
A. The Contractor shall provide adequate project management and supervision
throughout this Contract. At a minimum, the Contractor shall provide a
full-time, Project Manager and a full-time, on-site General Superintendent.
The Contractor is advised that management and supervision of this Project
will be extensive and take significant time and effort. In addition, each
crew, including subcontractor’s crews, must have an experienced, Englishspeaking foreman. The Contractor’s General Superintendent(s) must be
on-site to observe the work at all times when work is being performed,
including work performed by subcontractors. Work shall cease whenever
the General Superintendent(s) is not on-site to observe the work. The
Engineer may allow the Contractor’s foremen to act on behalf of the
General Superintendent if so requested but will not allow subcontractor’s
foremen to act in such a manner.
The Contractor’s General
Superintendent(s) must observe all work performed by subcontractors.
B. The Contractor’s full-time Project Manager shall manage and supervise
this Contract throughout its duration. The Project Manager shall have a
minimum of 5 years of experience managing and supervising this type of
construction, including excavation, sewer rehabilitation work, and manhole
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rehabilitation, backed up by project references. The references must
clearly indicate that the proposed person acted as the Project Manager. The
Project Manager’s obligations, duties and responsibilities shall include, but
not be limited to, the following:
1) serve as main point of contact for Engineer and the City with authority
to act on behalf of the Contractor
2) prepare, process, submit and administer shop drawings and other
submittals
3) perform field engineering
4) coordinate with property owners and the public
5) coordinate with other utilities
6) coordinate with the DOT
7) prepare and process proposals, change orders, field orders, etc.
8) administer and coordinate subcontracts to ensure that quality work is
being performed
9) coordinate, prepare and submit all required schedules and accurately
update schedules for presentation at progress meetings
10) prepare, modify, coordinate and administer payment applications
11) prepare accurate and complete record drawings
12) provide general quality control to ensure that all Contract work meets
or exceeds the Contract requirements
13) attend all project meetings
C. The Contractor’s full-time, on-site General Superintendent(s) shall be onsite during all construction activities including work by subcontractors.
The General Superintendent(s) shall have at least 5 years of experience
managing and supervising this type of construction, including excavation,
sewer rehabilitation work, sewer lining, and manhole rehabilitation, and
supervising subcontractors as backed up by project references. The
references must clearly indicate that the proposed person(s) acted as the
General Superintendent. The General Superintendent’s obligations, duties
and responsibilities shall include, but not be limited to, the following:
1) serve as main contact point for Engineer’s on-site representative
2) work with Engineer’s on-site representative to ensure a high quality
project that meets the Engineer and the City’s expectations and the
Contract requirements - failure to work with the Engineer’s on-site
representative in good faith shall result in removal of the
superintendent from the job and replacement with a suitable
superintendent
3) coordinate all work and work schedules with the Engineer’s on-site
representative
4) supervise all field work including work of Contractor’s forces
(foreman, laborers, etc) and subcontractors
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5) ensure that all discussions with the Engineer’s on-site representative
are implemented by Contractor’s forces
6) coordinate with property owners and the public and supervise the
distribution of project notifications
7) ensure that all approved submittals and traffic control plans are being
followed and implemented by Contractor’s forces
8) review quantities being requested for monthly payment applications
with the Engineer’s on-site representative
9) provide general quality control to ensure that all Contract work meets
or exceeds the Contract requirements
10) attend all project meetings
D. Each foreman proposed to act as such on this Contract must have a
minimum of 2 years experience as a foreman for the specific work he/she
is proposed to supervise. References must be submitted to demonstrate
that the proposed person(s) have the required experience. The references
must clearly indicate that the proposed person(s) acted as a foreman.
E. The resumes and project references (names and phone numbers) of the
proposed Project Manager, General Superintendent(s) and foremen shall
be submitted to the Engineer and Owner for review and approval prior to
the preconstruction conference. The Engineer and Owner will contact
references to determine if the proposed persons meet the requirements
specified herein. The findings of the Engineer and Owner will be issued
prior to the preconstruction conference if adequate time is available or at
the preconstruction conference. The Engineer and Owner may request
interviews with the proposed person(s). The Engineer and Owner’s
decision on the acceptability of the proposed person(s) shall be final, and
the Contractor shall immediately propose alternate personnel that meet the
specified requirements if the proposed person(s) is denied. No waivers of
these requirements shall be permitted. No work shall begin until the
Project Manager, General Superintendent and foremen are approved and
are on-site working on this project.
F. The Contractor shall not replace or substitute the Project Manager,
General Superintendent(s) and foremen without obtaining prior approval
from the Engineer and Owner. The Contractor shall make any such
request to change supervision in writing, and the Owner and Engineer will
respond within 10 business days of the request. Work shall cease on the
project any time such a change is made until approval of new supervision
is granted to the Contractor. Additional or alternate supervisory personnel
must meet all of the above requirements.
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G. Payment for all project management and supervision shall be a mandatory
subsidiary obligation under the Contract, and no separate payment will be
made by the Owner.
PART 2 PRODUCTS
2.01

SUBSTITUTIONS AND PRODUCT OPTIONS

A. The Specifications include specific product names that are approved for
installation in this Contract. Whenever a product name is specified followed by
the phrase “or equal,” the specific product mentioned shall be the basis upon
which bids are to be prepared, and shall be understood as establishing the type,
function, dimension, appearance and quality desired.
B. Other manufacturer's or vendor's products not named will be considered as
substitutions if a written request for such substitution is made at least seven (7)
days prior to the scheduled bid opening. The requests for substitution shall
include complete data (including product literature, reference standards and
performance and test data) substantiating compliance of the proposed substitution
with the requirements stated in the Specifications. A list of product installations
by the Contractor and proposed superintendent/foreman including quantities
installed, dates of installation, and references (name, address, and phone numbers)
shall also be submitted. Any approved substitutions and/or additions may be
made by addendum or by written approval (letter or e-mail).
C. The requests for substitution must include a written and signed statement from the
Contractor and/or manufacturer stating that the Contractor/manufacturer will
adhere to all parts and requirements of the Specifications outlined herein and that
no exceptions to any part of the Specifications will be taken.
D. The Owner’s/Engineer's decision regarding evaluation and acceptance of
substitutions shall be final and binding.
2.02

SEWER AND MANHOLE MATERIALS

A. All point repairs shall be made using ductile iron pipe (Pressure Class 350) or
PVC pipe as specified by the Engineer. In general, PVC pipe shall be used when
the point repair will be lined over with CIPP, and ductile iron pipe shall be used
when the point repair is a stand-alone repair. New main sewer pipes installed
from manhole to manhole shall be either SDR-26 PVC or Pressure Class 350
ductile iron as specified for each replacement. Ductile iron pipe does not require
Protecto 401 coating. SDR-35 PVC shall not be used on this contract.
B. New service lateral connections installed within point repair segments shall be
made using ductile iron tee-wyes only. When the point repair is made using PVC
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pipe, provide appropriate transition gaskets to the ductile iron tee-wye. When the
sewer is being replaced from manhole to manhole, the service tees or wyes shall
match the new main sewer pipe material. New service lateral pipes shall be SDR
26 PVC or Pressure Class 350 as specified.
C. Manholes shall be as specified in the standard specifications and details.
2.03

SPECIAL EXCAVATION AND BACKFILL REQUIREMENTS

A. The standard excavation and backfill requirements for this Project allow the
excavated soil to be used for backfill as long as the soil is suitable for backfilling.
If the excavated soil is not suitable as agreed to by the Engineer, then imported
select fill or ABC stone shall be used for backfill. Such imported material will be
paid at the unit prices bid.
B. In some circumstances such as in SCDOT or City/County roads, the excavated
soil may not be allowed for backfill and ABC stone or flowable fill may be
required for backfilling the trench. Payment will be made for ABC stone and
flowable fill as required and as directed by the Engineer at the unit prices bid (as
applicable).
C. Soil density testing may be performed and paid for by the City.
PART 3 EXECUTION
3.1

PROJECT MEETINGS
A Preconstruction Meeting shall be held prior to performing any work. The
Contractor, his proposed Project Manager and full-time on-site Project
Superintendent and any proposed subcontractors shall attend the meeting. The
project scope, requirements and submittals as specified herein will be reviewed
and discussed. The Contractor shall present the proposed project schedule at the
preconstruction meeting. Other meetings will be held throughout the Project as
deemed necessary (expected to be monthly at a minimum). The Contractor shall
provide updated schedules at all meetings.

3.2

PUBLIC NOTIFICATION
A. The Contractor shall continuously notify the public of the work being performed.
At a minimum, the Contractor shall be required to do the following:
1. The Contractor shall distribute a letter describing the overall project and work
to be performed to all property owners in the project area. The letter shall be
distributed at least 1 week and no more than 2 weeks prior to performing any
work in the area. The Engineer will provide the context for the letter. The
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Contractor shall put the letter on his letterhead and shall include contact
names and local phone numbers for the Contractor’s project manager,
superintendent, and the Engineer’s or Owner’s on-site representative.
2. The Contractor shall distribute door hangers to each property owner affected
by the work 72 hours prior to performing any work. The Contractor shall
submit a sample door hanger to the Engineer and Owner for review. The door
hangers shall include the specific work to be performed, contact names and
local phone numbers for the Contractor’s project manager, superintendent,
and the Engineer’s on-site representative. Door hangers will be required for
each phase of the work unless approved otherwise by the Engineer.
B. Payment for all public notification shall be a mandatory subsidiary obligation
under the Contract, and no separate payment will be made by the Owner.
3.3

WEEKLY WORK SCHEDULES AND WORK COMPLETE FORMS
A. The Contractor shall submit a weekly construction schedule for the upcoming
week by noon every Friday. The schedule shall define all construction activities
for the week including specific work between specific manholes. If changes
occur to the schedule, the schedule shall be immediately updated and resubmitted
to the Engineer. The Engineer may request that the construction schedules be
submitted to other agencies such as SCDOT. Work not scheduled shall not be
performed or approved for payment.
B. In addition, the Contractor shall submit to the Engineer work complete forms
every Friday. The work complete forms shall document all work completed
during the week, including quantities for each bid item, and shall list all
equipment used during the week and all personnel on the job each day.

3.4

WORK HOURS
A. Normal work hours shall be 8:00 am to 5:00 pm, Monday through Friday, except
for legal holidays observed by the Owner when no work shall be performed. A
normal work week shall be defined as 40 hours. It is anticipated that work in
residential areas and easement areas will be completed during the normal work
hours.
B. For work in major thoroughfares, the SCDOT may require that the work be
performed between 9:00 am and 4:00 pm or from 7:00 pm to 6:00 am or on
weekends. No additional payment shall be made to the Contractor for working
within these restricted work hours. Work hours in major thoroughfares must be
approved in advance by SCDOT and the Owner/Engineer.
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C. Any requests to work at times different from those specified or requests to work
longer than the normal 40-hour work week shall be made in writing by the
Contractor to the Engineer. Requests shall be made at a minimum of 72 hours
prior to the requested change. The Engineer will review such requests and issue a
decision on the request. The Engineer’s decision shall be final, and no additional
money shall be due the Contractor based on the final decision. The Contractor
shall not assume that overtime work will be allowed.
D. If weekend work is required or agreed to by the Engineer, the Contractor shall
work the specified weekend (6 hour minimum workday), unless work is prevented
due to bad weather. Should the Contractor choose not to work the specified
weekend due to reasons other than bad weather, then the Engineer may not allow
the Contractor to work the following weekend. This restriction will not be
grounds for delay, additional costs, or changes in work. The Contractor shall not
assume that weekend work will be approved.
Should bad weather prevent the Contractor from working the specified weekend,
then the Contractor may work the following weekend, provided that a proper
request is made by the Contractor and the Engineer approves the request, as
specified.
3.5

ACCESS TO THE PROJECT SITES
The work under this Contract will be in easement areas along creeks, easement
areas in yards, in residential roads and parking lots, and/or in major
thoroughfares. The Contractor shall be solely responsible for accessing the
sewers and manholes to perform the work, including determining access
requirements and developing alternate access points as required, removing and
replacing to equal conditions moveable obstacles (such as fences), clearing and
mowing right-of-ways as required, negotiating with property owners, and
restoring all areas disturbed by the work to equal or exceed preconstruction
conditions (including repairing ruts, seeding and mulching, replacing moveable
objects, etc.). The Contractor is advised that the easement areas will change
throughout the year, and the condition of the easements may be different when the
work commences compared to the conditions at the time of bidding. Easement
areas will become wet during rainy periods and may become overgrown with
brush and vegetation during typical growing periods.
Access shall be along the existing sewer easements or within the existing road
rights-of-way and work shall be maintained within the easements and rights-ofway unless otherwise approved by the individual property owners and/or the
Owner. The Contractor shall be responsible for negotiating with property owners
for such alternate access and shall pay any and all costs associated with such
alternate access as specified above. All such negotiations with property owners
shall be in writing, and copies of the agreements shall be submitted to the
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Engineer prior to using the access. The Contractor shall perform preconstruction
videoing and photographing prior to any work, including accessing the sewers, as
specified further herein.
The Contractor shall submit his/her proposed plan for accessing the sewers and
manholes to the Owner for review and approval. The proposed plan shall be
detailed and shall define each access point. The Contractor shall modify the plan
as required by the Owner.
The costs for accessing the sewer shall be included in the various unit prices bid.
No separate payment will be made for accessing the sewers and manholes.
3.6

TRAFFIC CONTROL
The Contractor shall submit to the Owner a detailed traffic control plan for
performing all phases of the work at least two weeks prior to performing the work
in residential roads and three weeks prior to working in major thoroughfares. The
traffic control plan shall be specific to each road and each sewer and manhole and
shall adhere to the requirements of SCDOT’s "Manual on Uniform Traffic
Control Devices" (MUTCD). The traffic control plans must be approved and the
encroachment permit issued by the City/County and/or SCDOT prior to
performing any work on the roads. The traffic control plan shall be modified as
necessary in the field, at no additional cost, to accommodate unforeseen traffic
control issues and problems and safety concerns as identified by the Contractor,
Owner, other City personnel and/or the SCDOT.
The Contractor shall perform and provide all necessary traffic control measures to
complete the work. No roads shall be closed for construction activities unless
specifically approved in writing by the Engineer. At least one lane of traffic shall
be safely maintained at all times while work is in progress. Access to businesses
and residences along the roads shall be maintained at all times. All lanes shall be
open when work is suspended for one hour or longer. Signs and barricades must
be removed from the site when work is no longer being performed, even during
short breaks in the work (such as lunch breaks).
The Contractor shall provide all appropriate signage and barricades and shall
provide flag persons at all times and places necessary. Traffic control will be
strictly enforced in order to provide fire and police protection to the area and
access to drives while construction is in progress. Occupants must be notified a
minimum of two (2) hours in advance of private drive closings. Closure time will
be limited to a maximum of 2 hours. Where businesses have only one means of
access, the Contractor shall provide an alternative means of access or perform
work during hours when the business is closed.
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Traffic control is a mandatory subsidiary obligation under the Contract, and all
costs of traffic control shall be included in the various unit prices bid – no
separate payment will be made for any traffic control requirements.
3.7

MAINTENANCE OF FLOW IN EXISTING SEWERS
The Contractor is responsible for handling and accommodating all existing
wastewater flows during the work. The Contractor will be required to submit, for
approval by the Engineer, a detailed plan of the method the Contractor proposes
in order to maintain the existing flow during construction.
If bypass pumping is proposed, the plan must include a provision for handling the
existing peak flow by pumping. When pumping is used, an identical standby
pump(s) shall be on site in the event of failure of the primary pump(s). Pumps 4”
and smaller may use flexible piping. Pumps 6” and larger must use rigid piping.
All discharge piping must be continuously monitored for leaks. If any problems
arise with handling the flow with the available pumps or with the discharge
piping, the plugs in the sewers shall be immediately removed, the flow shall be
returned to gravity flow, and the work shall cease until repairs/modifications are
made. No overnight pumping shall be allowed – temporary tie-ins at the end of
the work day or work week shall be made as necessary.
Sewer system overflows will not be tolerated. All fines imposed on the Owner
associated with overflows caused by the Contractor’s work shall be paid by the
Contractor. Sewer overflows may lead to immediate termination of the Contract.
Maintaining the flow while performing the work is a mandatory subsidiary
obligation under the Contract, and all costs shall be included in the various unit
prices bid – no separate payment will be made.

3.8

WATER SUPPLY
It shall be the Contractor's responsibility to purchase and convey the necessary
water to any location at which it is required on the Project. Water can be
purchased from the Greenville Water Systems (GWS). The Contractor shall
meet with GWS to obtain approval/permits to use GWS’s hydrants for this
Project. The Contractor is responsible for meeting all of GWS’s requirements,
obtaining all permits and paying for all water used. The Contractor shall follow
all GWS procedures for connecting to hydrants and shall be responsible for any
damage caused by improper operation of hydrants. The Contractor is responsible
for meeting all requirements whether listed herein or not. Every truck connecting
to hydrants must have an air gap or backflow prevention device.
The Contractor shall obtain a letter from GWS stating that the Contractor and any
Subcontractors are authorized to connect to hydrants for water usage during this
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Project. A copy of this letter shall be submitted to the Owner. Upon completion
of the Contract and prior to final payment, the Contractor shall obtain a letter
from GWS stating that all water has been paid for and shall submit a copy of this
final payment letter to the Owner.
3.9

DISPOSAL OF DEBRIS
The Contractor shall be responsible for disposal of all unused or unsuitable trench
material excavated or encountered in the work that is not used for completion of
the work.
The Contractor shall also be responsible for disposal of all debris removed from
the sewers during cleaning operations. A dump site is not being provided by the
Owner. However, the Renewable Water Resources (ReWa) in Greenville, SC has
previously made their sludge drying beds at their Mauldin Road WRRF facility
available for dumping material from sewer cleaning. If approved by ReWa, the
Contractor shall meet all of ReWa’s requirements for utilizing their drying beds.

3.10

SHOP DRAWINGS
Shop drawings are required for all materials proposed for installation under this
Contract. The Contractor shall submit complete shop drawings for all materials
proposed for each bid item within 30 days from the Notice to Proceed. The
Engineer will review the shop drawings and provide comments to the Contractor
within 14 days of receipt of the shop drawings.

3.11

PRE-CONSTRUCTION VIDEO INSPECTIONS AND PHOTOGRAPHY
The Contractor shall video and photograph all project/work areas (street and offroad areas) prior to performing any work, including accessing the
manholes/sewers, to document pre-work conditions in case future complaints
arise. The inspections shall be narrated to document locations and dates of video
inspections. The photographs shall be date stamped. One digital copy of the
photographs and videos shall be submitted to the Owner prior to starting any
work. This is a mandatory requirement under this Contract and the costs
associated with this work shall be included in the various unit prices bid – no
separate payment will be made.
The purpose of the inspections and photographs shall be to document the preconstruction conditions for comparison with the final restoration work. If the
videos/photographs are not complete and not comprehensive to cover all of a
work area, the Contractor will be responsible for addressing all complaints that
appear to be (or could possibly be) the result of his work, in any manner necessary
to completely resolve the complaint, at no additional cost to the Owner.
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3.12

COORDINATION OF CONTRACTORS
The City may have additional contractors in the project areas during this contract.
These other contracts may pre-date or post-date this contract. The work being
performed under these other contracts may include other sewer rehabilitation
work or other City work (sidewalks, roads, parks, etc.). The contractor shall
coordinate his work with any other City contractor working in the area. No
additional payment will be made for this required coordination.

3.13

WORK WITHIN THE SOUTH CAROLINA DEPARTMENT OF
TRANSPORTATION (SCDOT) RIGHT-OF-WAY
An encroachment agreement (or similar agreement) will be required when work
occurs within the South Carolina Department of Transportation (SCDOT) rightof-way. In such case, the City will obtain the encroachment permit. The
Contractor shall provide work plans/details and traffic control plans as necessary
and required to obtain the encroachment permit. The Contractor shall perform all
work within the SCDOT right-of-way in substantially the manner outlined in the
encroachments issued by them and keep a copy of same at the construction site at
all times. The Contractor shall hold all certifications required by the SCDOT for
working in their road right-of-way, including traffic control, excavation, etc.
The Contractor will notify the City twenty-four (24) hours prior to commencing
any construction within the SCDOT’s right-of-way. The SCDOT may require
restricted working hours or weekend work as specified elsewhere herein. SCDOT
may also require backfilling trenches with ABC stone or flowable fill (to be paid
at the unit prices bid).
As always, the Contractor shall be required to maintain all traffic, furnish all
barricades and flashers, flagmen and pilot cars when necessary. Refer to the
TRAFFIC CONTROL section of these Special Provisions for additional
requirements.
The Engineer and/or Owner will identify SCDOT roads as the work progresses.

3.14

MAP CONFIRMATION AND UPDATES
At the start of the project, the Contractor shall walk the sewers to be cleaned and
televised to locate manholes and identify additional manholes not shown on the
drawings. The Contractor shall note any added manholes and notify the
Owner/Engineer so manhole numbers can be assigned prior to starting the TV
inspections. In general, additional manholes that are found during the inspections
shall be numbered as the downstream manhole number followed by a “A”. The
Contractor shall also update the drawings to show any changes based on the
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actual sewer layout. These “red-line” markups shall be submitted to the
Owner/Engineer along with the TV inspections.
3.15

SURVEYING REQUIREMENTS
The Contractor is responsible for performing all surveying required for
completion of this Project and the various work items included in the Bid. The
costs for all surveying shall be included in the various unit prices bid – no
separate payment shall be made.
For sewer replacements from manhole to manhole, the Contractor shall survey the
sewers at each manhole (sewer in and out at each manhole) for the extent of the
replacement work to identify the existing sewer slopes and any elevation changes
through the existing manholes. The Contractor shall also survey the next
upstream and downstream manholes so that a comprehensive decision can be
made on the extent of the required replacement work. The survey information
shall be submitted to the Engineer for review and determination of the slope for
the new sewer(s). The survey shall be completed and submitted at least two
weeks in advance of the replacement work to provide adequate review time for
the Engineer.

3.16

SOIL AND EROSION CONTROL
The Contractor shall protect against soil erosion into nearby streams and storm
drains at all times. Minimum erosion control requirements shall be as shown on
the Drawings (where applicable). The Contractor shall install silt fence along the
downstream side of all construction activities and provide inlet protection around
all catch basins/storm inlets whether shown on the Drawings or not. Any water
removed from excavations during dewatering shall be filtered to remove
sediments before being discharged to the creek or the sanitary sewer system
(when approved by the Engineer). The Contractor shall add additional erosion
control devices throughout construction as deemed necessary and as required by
the Owner, Engineer or regulatory agencies.
The erosion control devices shall be installed prior to performing any work
including clearing and shall be maintained throughout construction. Construction
entrances shall be provided at all off-road work sites. All erosion control devices
shall be checked continuously and immediately after rain events. Repairs to
erosion control devices shall be made immediately when identified. Silt fences
shall remain functional until all restoration has been performed and the restoration
is accepted by the Engineer/Owner. An adequate stand of grass will be required
prior to removing silt fences. The Contractor shall remove all erosion control
devices upon completion of the work and completely restore disturbed areas.
Contractor shall obtain the Engineer’s approval prior to removing erosion control
devices.
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As part of the soil and erosion control measures, where practicable, trenches
should be filled, covered and temporary seeding applied at the end of each day.
Stabilization measures shall be initiated as soon as practicable, but in no case
more than 14 days after work has ceased in that area.
3.17

COORDINATION WITH EXISTING UTILITIES
The Contractor shall contact 811 to locate existing utilities in the area prior to
performing any excavation. The Contractor shall locate existing utilities and
facilities not located by the locating company. The Contractor shall closely
coordinate with utility companies including Duke Power, Piedmont Natural Gas,
Greenville Water Systems, City/County, cable TV, phone companies and others.
The Contractor shall be responsible for protecting all existing utilities during the
work and shall repair any damage to the satisfaction of the utility owner. If the
utility company fixes the damage, the Contractor shall pay for the repair if
required.
Some existing utilities may be shown on the Drawings. The locations shown shall
be considered approximate only. Most (or all) of the existing utilities may not be
shown. The Contractor shall determine actual locations of all utilities within the
construction area. The Contractor is advised that the project areas may be
congested with existing utilities, and existing utilities will cross sewer trenches and
run parallel with sewer trenches. The Contractor shall accommodate and protect all
existing utilities regardless of location and shall be responsible for repairing all
damage to the utilities – no separate or additional payment shall be made for
accommodating and protecting existing utilities.

3.18

UTILITY POLES
The Contractor shall note that the work may be located near existing utility pole
and guy wires. The Contractor shall make all necessary arrangements with the
various utilities to protect the poles and guy wires and make any necessary
relocations of same if field conditions require, as determined by the Engineer and
the utility owners, and at no additional cost to the Owner.

3.19

TRENCH BACKFILL

A. Backfill of the trench shall be accomplished immediately after the pipe has been
installed. No more than fifty (50) feet of trench shall be opened at any given
period of time. Backfill of the trench shall commence immediately following pipe
installation. This will be enforced in order to minimize the amount of open
trench. Backfill and compaction activities will be on-going operations.
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B. The Contractor shall backfill around the pipe to an elevation of one (1) foot above
the pipe bell by hand only. Remaining backfill and compaction shall be as
specified. All excavations will be completely backfilled by the end of each
workday.
3.20

TRENCH EXCAVATION

A. The Contractor will be required to provide a trench box or sheeting and shoring in
accordance with OSHA regulations. The Contractor will not be allowed by the
Engineer to slope trench walls. The Contractor will be required to sheet, shore,
and work from within a shoring box, etc., and do all that is necessary to maintain
minimal trench widths and still meet OSHA requirements for this construction.
No trenches shall be left open overnight. Any additional cost shall be included in
the various pay items in the Bid. The Contractor will submit shoring details,
when requested by the Engineer, for review and approval by the Controlling
Agency. The Contractor is advised that existing utilities will cross and run
parallel to sewer trenches, so the sheeting/shoring plan must accommodate any
and all existing utilities.
3.21

SHORING AND SHIELDING

A. The Contractor shall comply with OSHA trenching and excavation regulations as
revised in Subpart P of Part 1926 in the Federal Register. Shoring and/or
shielding systems shall be used as specified in Subpart P to prevent caving of
trench banks and to provide a safe excavation. These requirements will also apply
to bore pits and/or tunnels.
B. The Contractor will be responsible for excavation safety and shall designate his
“competent person” (as defined in Subpart P) for the determination of proper
shielding/shoring systems.
C. If, in the opinion of the Engineer, the trench/excavation is not in compliance with
OSHA regulations, the Contractor may be directed to stop work. Continued
unsafe conditions will be reported to the appropriate regulatory agency. The
Contractor will be responsible for paying all fines resulting from safety violations.
3.22

RESTORATION
The Contractor shall be responsible for restoring all areas affected by the work to
equal or exceed pre-construction conditions. All restoration work shall be
performed in accordance with the standards and specifications.
Restoration work shall be performed daily to restore areas disturbed during that
day including pavement. If requested by the Contractor, the Engineer may allow
the Contractor to perform the restoration work one day per week (at the end of the
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work week). However, if complaints are received from the City, State, or
residents, the Engineer will require that daily restoration be performed.
3.23

RESTORATION OF GRASSED AREAS
The Contractor shall be responsible for restoring all grassed areas affected by the
work to equal or exceed pre-construction conditions. Restoration of grassed areas
shall be performed at the end of each day unless otherwise approved by the
Engineer. The costs for restoring grassed areas via seeding and mulching
including all requirements specified below shall be included in the various bid
items - no separate payment will be made. Payment will not be made for the
various work items until the restoration is complete and satisfactory to the
Engineer unless otherwise approved by the Engineer. The Engineer will consider
in such a decision whether the Contractor is using the subject areas for accessing
the upstream work in which case the area cannot be restored. Final payment will
not be made until all areas are completely restored to the satisfaction of the
Engineer and property owner. Refer to the Drawings for additional requirements.
The Contractor or his subcontractor performing excavation work in grassed areas
shall initially be considered acceptable to perform the restoration work. However,
if the Contractor’s work is not satisfactory to the Engineer, Owner or property
owner(s), the Contractor shall hire a local, professional landscaping company to
perform the work at no additional cost to the Owner. The Contractor should
consider retaining a local landscaping company during the 1-year warranty period
to handle all complaints and warranty issues.
All grassed areas disturbed by the work under this Contract may be either seeded
and mulched or sodded. The Engineer/Owner must agree with the choice of
restoration recommended by the Contractor prior to any grassing being done
(some areas on the Drawings may be designated to have specific type or method
of grassing at that location). The seeding or sodding work shall be performed as
follows:
Seeding and Mulching: The grass variety/species shall match the existing
grass and shall be new seed and free of weeds and contamination. The
Contractor shall submit the proposed seed mix along with the seed
manufacturer’s recommendations for lime, fertilizing, planting, watering,
and maintaining. All such recommendations shall be strictly followed.
For easement areas through the woods, where little or no grass may exist,
the Contractor shall plant a mixture of fescue and rye. The mixture rate
including fertilizer shall be as follows or as recommended by local
nurseries for fescue/rye in easement areas (all rates below are in pounds
per 1000 square feet):
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5 lbs Kentucky Fescue No. 31
3 lbs Rye Grain
(sometimes approved to add millet)
20 lbs Fertilizer (5-10-10)
100 lbs Lime
12 lbs Superphosphate
For all seeding work, the Contractor shall provide clean, finely graded
topsoil for the top 4 inches. The Contractor may strip the top 4 inches of
soil prior to excavation and stockpile this topsoil in a separate pile for use
if the existing soil is suitable. If the existing soil is not suitable, the
Contractor shall import approved, clean topsoil for use. The cost for
providing and importing all necessary topsoil shall be included in the
various unit prices bid – no separate payment shall be made.
Prior to any planting, the Contractor shall grade all easement areas (nonyard areas) smooth as approved by the Engineer/Owner in the field. The
Owner must be able to drive heavy sewer maintenance equipment along
the sewer route to access every manhole unless otherwise approved. In
addition, slopes of easements shall be such that the Owner can mow the
easements with bush-hog equipment. There shall be no ruts or wash-out
areas in the easements and no exposed rock or debris. The Contractor
shall install culvert pipes or large stone (such as SCDOT No. 3 surge stone
or rip-rap where approved) for draining easement areas as necessary and
as required by the Engineer/Owner. All exposed tree roots shall be cut, all
trees completely removed or stumps ground to 12 inches below grade
(where approved by the Owner), and all damaged tree limbs cut and
removed. The final grading of all easement areas must be approved by the
Engineer/Owner prior to planting any grass. The top 4 inches of soil shall
be clean, fine graded topsoil, either stripped and stockpiled or imported.
For yard/lawn areas, the Contractor shall grade areas to be a smooth, even
surface with loose, fine textured soil. The area shall be rolled and raked.
High spots shall be removed, and low spots shall be filled with suitable
topsoil to meet finish grades. As specified above, the top 4 inches of soil
shall be clean, fine graded topsoil, either stripped and stockpiled or
imported.
Fine grading should be limited to areas which can be planted in the
immediate future. After fine grading and prior to planting, restore
prepared areas to the above specified condition if eroded or otherwise
disturbed. Prepared areas shall be moistened before planting lawn.
The Contractor shall lime and fertilize the soil prior to planting as
recommended by the seed manufacturer, spread seed at the recommended

111

rates, mulch area with clean wheat straw, and water area immediately after
planting as recommended. It is recommended that the Contractor take soil
samples so that proper lime and fertilizer rates can be determined.
Contractor shall maintain the planted area for at least 30 days and until
completely established. Maintenance shall include watering per the seed
manufacturer’s recommendations (at least 1 inch of water per week
including rain), re-fertilizing as recommended and required, and cutting
the grass to continue healthy growth as required. Contractor to submit
watering and maintenance schedule to Engineer. Water used shall be
provided by the Contractor. Property owners shall not be involved in
watering operations unless the property owner requests that they be
allowed to water the grass, and the Engineer approves.
Grassed areas will be acceptable provided requirements, including
maintenance, have been complied with, and a healthy, well rooted, even
colored, viable grass is established that is free of weeds, bare areas, and
surface irregularities, to the satisfaction of the Engineer/Owner and
property owner. All bare areas shall be re-seeded and maintained until
accepted by the property owner and approved by the Engineer/Owner.
Sod Restoration: At the Contractor’s option and in specific areas identified
by the Engineer/Owner, the grassed areas disturbed by the work may/shall
be sodded. When sod restoration is selected or required, the Contractor
shall provide new sod. The Contractor shall match exactly the species of
the existing grass including providing strongly rooted (2" minimum thick
root mat), certified sod, not less than 2 years old and free of weeds and
undesirable native grasses. Sod must be capable of growth when planted.
As specified above for seeding and mulching, the top 4 inches of soil shall
be clean, fine graded topsoil, either stripped and stockpiled or imported.
The Contractor shall grade lawn areas to a smooth, even surface with
loose, uniformly fine texture, roll and rake, remove ridges and fill
depressions to meet finish grades, add suitable topsoil to any portion or the
entire area which does not meet finished grades, limit fine grading to areas
which can be planted in the immediate future, moisten prepared lawn areas
before planting lawn, and restore prepared areas to specified condition if
eroded or otherwise disturbed, after fine grading prior to planting.
The Contractor shall lay sod within 24 hours from time of stripping. The
sod shall be laid to form a solid mass with tightly fitted joints with ends
and sides of sod strips butted, not overlapped. Strips shall be staggered to
offset joints in adjacent courses. Work shall be performed from boards to
avoid damage to subgrade or sod. The sod shall be tamped or rolled lightly
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to ensure contact with subgrade. The Contractor shall work sifted soil into
minor cracks between pieces of sod, remove excess to avoid smothering
adjacent grass and water sod with fine spray immediately after planting so
that entire sod blocks are moist but not soggy.
Begin maintenance of lawns immediately after planting and continue for at
least 30 days and until completely established. Maintain lawn by watering
and other operations such as rolling, regrading and replanting as required
to establish a smooth, acceptable lawn, free of eroded or bare areas.
Watering schedule shall be as recommended for that type of sod by local
nurseries and shall be at least 1 inch of water per week including rainfall.
Contractor to submit watering schedule to Engineer. Water used shall be
provided by the Contractor – property owner(s) shall not be involved in
watering operations unless requested by the property owner(s) and
approved by the Engineer. Contractor shall also lime and fertilize as
recommended by local nurseries.
Sodded lawns will be acceptable provided requirements, including
maintenance, have been complied with, and healthy, well rooted, even
colored, viable lawn is established, free of weeds, open joints, bare areas,
and surface irregularities, to the satisfaction of the Engineer and property
owner. All bare areas shall be re-sodded.
3.24

RESTORATION OF PAVED AREAS
Pavement restoration shall be in accordance with the Drawings, Specifications
and SCDOT standards. All materials shall meet SCDOT standards. All
installation shall be in accordance with SCDOT standards. Bid items are
provided for asphalt restoration in accordance with the various Standard Details.
For asphalt restoration, payment shall be limited to a width equal to the maximum
trench width (as defined in the specifications and/or details) plus 5 feet and to a
length equal to the length of the required work plus 6 feet. The Contractor shall
not be paid for any restoration outside of these limits unless specifically approved
by the Engineer prior to the specific work. For concrete restoration, sod
restoration and gravel restoration, the Engineer shall define the limits prior to
starting the required work.
The Contractor is advised that the asphalt pavement may be underlain by 12
inches or more of concrete that must be cut through and replaced whenever
excavation is performed. The location and extent of such concrete underlayment
is not known but has been previously found under SCDOT roads. Bid items are
included for removal and disposal of pavement (asphalt and concrete) 6 inches
and thicker. The cost to remove asphalt and concrete that is less than 6 inches
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thick shall be considered incidental to the work and all costs shall be included in
the various unit prices bid.
All unit prices bid shall include adjusting manhole frames/covers and
appurtenances on all other existing utilities (such as water valve boxes) to final
asphalt elevations (after milling and overlay).
3.25

FENCE REPLACEMENT
Existing fences that are disturbed during construction shall be repaired or replaced
to a condition equal to or better than the original unless a release is obtained from
the property owner and submitted to the Engineer. All fences shall be replaced
immediately after construction has cleared the fence line. The costs to remove
and replace the existing fences shall be considered incidental to the work and
shall be included in the various unit prices bid. If the existing fence is not
salvageable and a new section required, as agreed to by the Engineer prior to any
work in the area and prior to removing the existing fence, a price shall be
negotiated and payment made from the contingency item, as approved and
directed by the Engineer. If the Contractor does not obtain the Engineer’s
approval for new fence material prior to removing the existing fence, the
Contractor will be responsible for installing the new fence at no cost to the
Owner.

3.26

MAILBOX/STREET SIGN REPLACEMENT
The Contractor, along with the Owner’s and/or Engineer’s representative(s), will
measure all mailboxes and street signs horizontally from edge of pavement and
vertically from finish ground prior to removal. The Contractor and the Owner’s
and/or Engineer’s representative(s) will log these measurements at each location
to ensure proper replacement. Street signs shall be replaced immediately after
construction at that location. Mailboxes shall be replaced by the end of the
business day or no more than 2 hours after removal. The cost of this work shall
be included in the various bid items – no separate payment will be made.

3.27

EQUIPMENT IDENTIFICATION SIGNS
All motorized construction equipment, trucks, vehicles, and storage trailers, etc.
used (owned, leased, rented or borrowed) by the Contractor on this project shall
be equipped with a pair of signs to identify the Contractor. The signs shall be
permanently or magnetically attached to each side of the equipment at all times.

3.28

TREE PROTECTION
All trees located in the road right-of-way and along the sewer easements shall be
protected from damage by this construction. Barriers shall be installed around
each tree to remain. The barrier shall be a suitable temporary fence and shall be
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installed around the drip line of the tree (around the outside of the overhanging
tree limbs) unless otherwise approved by the Engineer. No equipment,
construction materials, topsoil, fill dirt or any other material shall be placed within
the barrier. Nothing shall be nailed or attached to the tree.
Any trees that are damaged shall be repaired as approved by the Engineer. An
Arborist, paid for by the Contractor, may be required to recommend repair of
severely damaged trees. Recommendations by the Arborist shall be strictly
followed. Severely damaged trees may require replacement with a like-kind tree.
Any tree that dies (including during the warranty period) as a result of the work
shall be replaced with a like-kind tree including size to the extent possible. Tree
replacement shall be approved by and acceptable to the property owner and
Engineer.
3.29

CLEANUP WORK
The Contractor shall completely clean up the work site at the end of each day.
The cleanup work shall include washing streets with high pressure water,
removing debris, and removing stockpiled materials and equipment from the site
as necessary. If requested by the Contractor, the Engineer may allow the
Contractor to perform the cleaning operations one day per week (at the end of the
work week). However, if complaints are received from the City, State, or
residents, the Engineer will require that daily cleanup be implemented.

3.30

ACCEPTANCE TESTING

A. Acceptance testing shall be required for all work performed under this Contract.
The costs for all acceptance testing shall be included in the unit prices bid for the
various work items – no separate payment will be made.
B. The Contractor shall televise all completed point repair work and new sewer
installations to confirm that the installed work meets these Contract Documents.
The television inspections shall comply with Section 02650 Sewer Cleaning and
Television Inspection. The Contractor will not be paid for the point repair or new
sewer until the television inspections are completed and submitted to and
approved by the Engineer. The Contractor shall promptly repair any defects
identified from the television inspections and re-televise the completed work.
Future Pay Estimates may be withheld by the Owner until such defects are
repaired. The new pipes (from point repairs and new sewer installations) shall be
on a constant grade and alignment from end to end and connections to the existing
pipes shall match without offsets, open joints, or leaks. The cost of the television
inspections for acceptance shall be included in the cost bid – no separate payment
will be made.
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C. The Contractor shall air test all new sewers installed from manhole to manhole
(that have no service lateral connections) in accordance with the standard
specifications, ASTM F1417-11a for PVC sewers, and ASTM C969 for ductile
iron sewers. Payment will not be made until the air testing is completed and
approved.
D. The Contractor shall perform mandrel testing on all new PVC sewers installed
from manhole to manhole in accordance with the standard specifications.
Payment will not be made until the mandrel testing is completed and approved.
E. The Contractor shall vacuum test all new manholes and rehabilitated manholes
(those coated with cementitious mortar) in accordance with the standard
specifications and ASTM C1244, except the minimum test time shall be 1 minute.
Payment will not be made until the vacuum testing is completed and approved.
F. Also refer to Section 02766 and 02767 – Cured-In-Place Pipe Lining (CIPP) for
further testing requirements.
3.31

FINAL INSPECTION

A. As work is completed, the Engineer will perform an inspection of the work,
including review of post-rehab video inspections, and generate a punchlist of
defects, deficiencies and issues for the Contractor to address. Any deficiencies
found shall be corrected by the Contractor promptly (within 14 calendar days
maximum). Failure to correct deficiencies promptly may result in payment being
withheld. The Engineer will not allow punchlist items to build up before repairs
are made.
B. After all work is completed (including all restoration and testing), the Engineer
will perform a final inspection of all work in all work areas. The Contractor shall
notify the Engineer in writing when the work is complete and ready for final
inspection. The final inspection will not be performed if any portion of the work
is obviously not complete. A punchlist will be developed by the Engineer to
identify defects, deficiencies and issues found during the final inspection that
must be repaired by the Contractor prior to final payment. After the Contractor
addresses the punchlist to the satisfaction of the Engineer, the final pay estimate
for the project can be submitted by the Contractor for payment.
3.32

HANDLING AND STORAGE OF MATERIALS

A. The Contractor shall be responsible for the safe storage of materials furnished by
or to him, and accepted by him and intended for the work, until they have been
incorporated in the completed project. The interior of all pipes, manholes and
other accessories shall be kept free from dirt and foreign materials at all times.
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B. The Contractor and his Suppliers are directed to contact the State Department of
Transportation to verify axle load limits on State maintained roads (and bridges)
which would be used for hauling of equipment and materials for this project. The
Contractor and his Suppliers shall do all that is necessary to satisfy the
Department of Transportation requirements and will be responsible for any
damage to said roads which may be attributed to this project.
C. All materials required to construct this project shall be furnished by the
Contractor and shall be delivered and distributed at the site by the Contractor or
his material supplier.
D. Ductile iron pipe and cast iron accessories shall be loaded and unloaded by lifting
with hoists or skidding so as to avoid shock or damage. PVC pipe and precast
manholes will be unloaded with hoists and/or as recommended by the respective
manufacturers. Under no circumstances shall such materials be dropped. Pipe
handled on skidways shall not be skidded or rolled against pipe already on the
ground.
E. In distributing the material at the site of the work, each piece shall be unloaded
opposite or near the place where it is to be laid in the trench. Each piece shall be
redundantly chocked at each end to prevent movement or rolling. Pedestrian or
vehicular traffic shall not be unduly inconvenienced in placing of material along
the streets or right-of-way, as applicable.
F. The Contractor will string in advance no more than the amount of pipe and
material that can be installed within two (2) weeks unless approved by the
Engineer. All the materials shall be placed in such a manner as not to hinder
access, endanger or impede traffic, create a public nuisance or endanger the
public. Materials strung through residential areas (or any area with maintained
lawns) shall be placed in such a manner as not to restrict normal lawn
maintenance, and must either be installed within two (2) weeks or removed to an
approved storage yard, as required by the Engineer.
G. Storage sites shall be fenced with adequate protection to reasonably prevent
people from entering the site. The Contractor shall be responsible for the
safeguarding of materials and equipment against fire, theft, and vandalism and in
a manner which does not place the public at risk, and shall not hold the City
responsible in any way for the occurrence of same.
H. Precast manholes, pipe and fittings, including rings and covers, steps, straps, etc.,
shall be so handled that the coating or lining will not be damaged. If, however,
any part of the coating or lining is damaged, the repair shall be made by the
Contractor at his expense in a manner satisfactory to the Engineer.
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3.33

RECORD DRAWINGS

A. The Contractor shall document all work performed and sewers and manholes
installed by marking the drawings in red ink to reflect the final, installed work.
All changes in sewer and manhole locations, layouts and elevations shall be
documented along with the locations for new service laterals.
B. Record Drawings shall be submitted at the end of the project and are a
requirement prior to final payment.
3.34

PAY ESTIMATES

A. Pay estimate forms will be provided to the Contractor. The Contractor will
provide the following documents with each payment request:
1.
2.
3.
4.

Signed Estimate Form.
Schedule of values showing work completed.
Survey of new sewers installed.
Acceptance testing as specified.

B. Contract Closeout Documents: The Contractor will provide the following
documents with the final payment request:
1.
2.
3.
4.

Consent of Surety to Final Payment.
Contractor's affidavit - Release and Waiver of Claim.
Signed estimate form.
Record Drawings.

C. Final payment will not be authorized until these documents have been properly
completed and submitted by the Contractor, and all deficiencies noted at the final
inspection have been corrected and approved.
D. No payment will be made for stored materials.
3.35

INCLEMENT WEATHER
Work shall not be performed when weather creates work site conditions that are
unsafe for workmen or for the general public, or prevent performance of the
contract provisions. Inclement weather conditions shall be defined as weather
extremes (daily rainfall exceeding 0.25”) which exceed the anticipated inclement
weather days indicated below:
Month
January
February

Anticipated Inclement Weather Days
7
6
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March
April
May
June
July
August
September
October
November
December

7
5
6
5
6
7
4
4
6
6

Partial months at the beginning and end of the contract period will be prorated
proportionally. Inclement weather occurring on holidays, Saturdays or Sundays are
included in the anticipated inclement weather days above. The Contractor shall
take into consideration these monthly anticipated inclement weather days when
submitting his bid, and therefore these calendar days are included in the Contract
time.
The Contractor and Owner’s/Engineer’s representative will agree on any days in
which the rainfall exceeded 0.25” at the project site. The Contractor may consider
installing a rain gauge to measure and document the rainfall. The Contractor shall
submit a report to the Engineer monthly, indicating daily rainfall amounts and the
dates when rainfall at the site exceeded 0.25”. The Engineer will compare the
actual inclement weather days to the anticipated inclement weather days on a
monthly basis. At the end of each calendar quarter, the Engineer will submit a
report to the Contractor, indicating any adjustment in the Contract period for
inclement weather days. Adjustments to the Contract period will be based on a
comparison for the entire calendar quarter.
The Engineer will consider special conditions caused by inclement weather or by
continuing adverse weather patterns on a case-by-case basis. Such requests must
be submitted in writing to the Engineer within seven (7) calendar days of the
occurrence(s) and must be fully documented with the cause and the effect of the
occurrence(s) on critical path activities. Within 30 calendar days of receipt of a
request from the Contractor, the Engineer will submit a report to the Contractor,
indicating any adjustment in the Contract period.
The Contractor’s sole remedy for delays covered by this provision shall be an
extension of the contract time only.
3.36

ADJACENT STRUCTURES AND LANDSCAPING
The Contractor shall be entirely responsible and liable for all damage or injury as
a result of his operations to all public and private property, structures of any kind,
and appurtenances thereto during the progress of the work. The cost of
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protection, replacement in the original location and condition, and payment of
damages for injuries shall be included in the various bid items, and no separate
payments will be made.
The Contractor is advised that the protection of buildings, structures, tunnels,
tanks, pipelines, etc. and related work adjacent to and in the vicinity of his
operations, is solely his responsibility. Conditional inspection of buildings or
structures in the immediate vicinity of the project which may reasonably be
expected to be affected by the work shall be performed by and shall be the
responsibility of the Contractor.
The Contractor shall, before starting operations, make an examination of the
interior and exterior of the adjacent structures, buildings, facilities, etc., and
record by notes, measurements, photographs, etc., conditions which might be
aggravated by his operations. Repairs to or replacement of all damage reasonably
attributed to or caused by the construction shall be made to the satisfaction of the
affected property owner, the Owner and the Engineer. This does not preclude
conforming to the requirements of the insurance underwriters. Copies of surveys,
photographs, reports, etc., shall be given to the Engineer.
Prior to the beginning of any excavations or other work, the Contractor shall
advise the Engineer of all buildings or structures the project work will affect and
any pre-existing conditions that need to be brought to the attention of the
Engineer.
Lawn areas shall be left in as good or better condition as before the starting of the
work. Where sod is to be removed, it shall be carefully removed, maintained, and
later replaced, or the area where sod has been removed shall be restored with new
sod in the manner described in these Specifications. All restoration shall be as
specified in these Specifications. The final grade shall match the pre-existing
grade as closely as possible unless noted otherwise.
Any fence, or part thereof, that is damaged or removed during the course of the
work shall be replaced or repaired by the Contractor and shall be left in as good or
better condition as before the starting of the work. The manner in which the fence
is repaired or replaced and the materials used in such work shall be subject to the
approval of the property owner and the Engineer. The cost of all labor, materials,
equipment, and work for the replacement or repair of any fence shall be deemed
included in the appropriate bid item.
3.37

NOISE CONTROL
The Contractor shall minimize noise at all times and shall make reasonable efforts
to avoid unnecessary noise. Such measures shall be appropriate for the normal
ambient sound levels in the area during working hours. All construction machinery
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and vehicles shall be equipped with practical sound-muffling devices, and operated
in a manner to cause the least noise consistent with efficient performance of the
Work.
During construction activities on or adjacent to occupied buildings, and when
appropriate, the Contractor shall erect screens or barriers effective in reducing
noise in the building and shall conduct his operations to avoid unnecessary noise
which might interfere with the activities of building occupants. The Contractor
shall strictly observe all local regulations and ordinances covering noise control.
Except in the event of an emergency or where approved or specified by the
Engineer, no work which produces noise shall be done between the hours of 7:00
P.M. and 7:00 A.M., or on Sundays. Dewatering equipment and bypass pumping
equipment operating during these times shall be quiet or silent pumps or electric
motor driven pumps. If the proper and efficient prosecution of specific and limited
work requires operations during the night, the written permission of the Engineer
shall be obtained before starting such items of the work.
3.38

DUST CONTROL
The Contractor shall take sufficient precautions throughout construction to
minimize the amount of dust created. The Contractor shall prevent dust nuisance
from his operations or from traffic by keeping roads and/or construction areas clean
and sprinkled with water. Construction entrances shall be provided as specified in
the standard details.
Buildings or operating facilities which may be affected adversely by dust shall be
adequately protected from dust. Existing or new machinery, motors, instrument
panels, or similar equipment shall be protected by suitable dust screens. Proper
ventilation shall be included with dust screens.

3.39

SMOKE PREVENTION
The Contractor shall not use equipment which routinely produces substantial
visible emissions. Strict compliance with ordinances regulating the production and
emission of smoke will be required. No open fires will be permitted unless
approved by the local authorities and the Engineer.

3.40

STAGING AREAS
The Contractor shall be responsible for locating, negotiating and paying for staging
areas and equipment and material storage areas.

3.41

PARKING
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The Contractor shall provide and maintain suitable parking areas for the use of all
construction workers and others performing work or furnishing services in
connection with the project and as required to avoid any need for parking personal
vehicles where they may interfere with public traffic, the Owner’s operations, or
construction activities.
3.42

CONTRACT MODIFICATION
All changes which affect the cost of the construction of the project must be
authorized by means of a Contract Change Order. All Change Orders and Contract
modifications must be approved by the Owner prior to becoming effective. The
Contract Change Order will include extra work, work for which quantities have
been altered from those shown in the Bid Schedule as well as decrease or increase
in the quantity of the installed units which are different from those shown in the
Bid Schedule because of final measurements. All changes should be recorded on a
Contract Change Order as they occur so that they may be included in the partial
payment estimate.

3.43

PROTECTION OF WORK
The Contractor shall at all times, until final acceptance of the work, provide
protection of the work, either new or previously existing, from all hazards involved
in his operations.

3.44

SECURITY
The Contractor shall be responsible for protection of the site, and all Work,
materials, equipment, and existing facilities thereon, against vandals and other
unauthorized persons. No claim shall be made against the Owner by reason of any
act of any employee or trespasser, and the Contractor shall make good all damage
to the Owner’s property resulting from his failure to provide security measures as
specified. The Contractor shall provide insurance to cover the cost of all labor,
materials and equipment to be supplied under this Contract until the work is
completed, acceptance testing has been performed, and the Owner has accepted the
project and it is ready to be placed in service.

3.45

PUBLICITY
All prime contractors and their subcontractors shall submit to the Owner for
approval all publicity items, including photographs, relating to the work of this
project. The Owner shall approve any and all material prior to release for
publication.

3.46

SPECIAL PRECAUTIONS
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At all times during the construction of the project and its component parts, the
Contractor shall provide, install and maintain proper temporary supports, shoring
and bracing to prevent any damage to the work due to all causes.
3.47

WARRANTY PERIOD
The Contractor shall warrant all work and materials installed in this Contract for
one (1) year from the date of final acceptance. The date of final acceptance shall
be the date that final payment is made to the Contractor. Prior to final acceptance,
the Contractor shall submit a written plan on how warranty issues will be
addressed, including CIPP issues, manhole issues, and restoration issues.

3.48

DRAWINGS AND SPECIFICATIONS
The Drawings and Specifications form a part of this Contract as set forth in
Paragraph 1.1, Document 00700, GENERAL CONDITIONS. The Drawings and
Specifications are as listed in the Contract Agreement.
END OF SECTION

123

SECTION 01140
PROJECT ACCESS AND RESTRICTIONS
PART 1 GENERAL
1.1 RIGHT OF ENTRY
A. The Owner and their representatives shall have access to the work at all times.

Representatives of Federal, State and Local Agencies affected by the work shall be
allowed access to the project site for inspection. Contractor shall provide the proper
facilities for access and inspection of all phases of the work.

1.2 RIGHTS-OF-WAY AND EASEMENTS
A. The project will be constructed within existing public rights-of-way and easements

obtained by the Owner across private properties. The limits of the easements and
rights-of-way are shown on the drawings. Copies of the easements may be obtained
from the Owner.

B. Contractor shall set stakes to mark the easement boundaries across private property.

These stakes shall remain until completion of construction.

C. Contractor shall not encroach upon any private property outside the easement limits

without written permission from the property owner.

D. For work performed within state and county road rights-of-way, encroachment

agreements have been obtained, and copies may be obtained from the Owner.

1.3 WORK HOURS
A. With the exception of emergency repairs, all construction work shall be performed

during the hours of 7:00 A.M. to 6:00 P.M., Monday through Friday. However, no
heavy equipment may be operated prior to 8:00 A.M. or after 5:00 P.M. After hours,
holiday or weekend work, except for emergencies, shall not be performed without
prior permission from the Owner.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used
END OF SECTION
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SECTION 01200
PROJECT MEETINGS
PART 1 GENERAL
1.1

PRECONSTRUCTION CONFERENCE

A preconstruction conference will be scheduled by the ENGINEER within 14 days after
issuance of the Notice to Proceed. The Contractor and his major subcontractors shall attend
the meeting, which will be chaired by the ENGINEER or his representative. The purpose of
the pre-construction conference will be to discuss administration of the Contract and the
execution of work, and to answer any questions relative to performance of the work, under
these Contract Documents. All decisions, instructions and interpretations made at this
conference shall be binding and conclusive. The proceedings of this conference will be
recorded and copies of the proceeding minutes will be issued to the Contractor for his use
and distribution to his subcontractors.
1.2

MONTHLY PROGRESS MEETINGS

The Contractor and any subcontractor, material suppliers or vendors whose presence is
necessary or requested shall attend meetings, referred to as Monthly Progress Meetings,
when requested by the ENGINEER or his representative for the purpose of discussing the
execution of work. Each meeting will be held at the time designated by the ENGINEER or
his representative. Each meeting shall be held at the administrative office of the Owner,
located at 120 Augusta Arbor Way, Greenville, South Carolina. All decisions, instructions
and interpretations given by the ENGINEER or his representative at these meetings shall be
binding and conclusive on the Contractor and such decisions, instructions and
interpretations shall be confirmed in writing by the ENGINEER or his representative. The
proceedings of these meetings will be recorded and the Contractor will be furnished with a
reasonable number of copies for his use and for his distribution to the subcontractors,
material suppliers and vendors involved.
END OF SECTION
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SECTION 01270
MEASUREMENT AND PAYMENT
Bid items have been set up in the Bid Form for all work that is permanent and measurable. The
bid for each pay item shall include the cost of all new material, labor, equipment, and all else
required to complete that pay item as specified. Payment for work will only be made after the
work is complete and has been inspected by the Engineer.
The Bid includes the following abbreviations:
- LF = linear foot
- VF = vertical foot
- EA = each
- CY = cubic yard
- SY = square yard
- ACRE = acre
The Total Bid Price shall cover all work required by the Contract Documents. All costs in
connection with the proper and successful completion of the work, including furnishing all
materials, equipment, supplies, and appurtenances; providing all construction plans, equipment,
and tools; and performing all necessary labor and supervision to fully complete the work, shall
be included in the unit and lump sum prices bid. All work not specifically set forth as a pay item
in the Bid Form shall be considered subsidiary obligations of Contractor and all costs in
connection therewith shall be included in the prices bid.
All estimated quantities stipulated in the Bid Schedule or other Contract Documents are
approximate and are to be used only (a) as a basis for estimating the probable cost of the Work,
and (b) for the purpose of comparing the bids submitted for the Work. The actual amounts of
work done and materials furnished under unit price items may differ from the estimated
quantities. The basis of payment for work and materials will be the actual amount of work done
and materials furnished. Contractor agrees that he will make no claim for damages, anticipated
profits, or otherwise on account of any difference between the amounts of work actually
performed and materials actually furnished and the estimated amounts therefore.
Item 1 - Sewer Cleaning and Television Inspection: This item includes all work and equipment
required to completely clean (remove debris, roots, grease, pipe tuberculation and other material)
and televise existing 8” to 12” sewers to further evaluate the condition of the sewers as specified.
The cleaning and CCTV inspections will be used to identify defects in need of repair and as preCIPP installation work. Costs shall include any and all debris encountered in the work regardless
of severity and disposing of all debris. Costs shall also include submittals of the digital inspections
in PACP format to the Engineer as specified. Further, costs shall include any and all costs
associated with accessing the sewers and manholes to perform the work as specified including
building access roads, negotiating with property owners, traffic control, complete restoration of
areas disturbed by the work, etc. This item includes working in any location (unpaved areas or
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paved areas), except easements as defined further below. A bid item is included as an add-on price
for cleaning and televising sewers in easements; easements shall be as defined further below.
The base bid items (Item 1A, 1B and 1C) are for cleaning and televising sewers in non-easement
areas. Non-easement areas are defined as roads, other paved areas, graveled areas, and landscaped
areas not defined as easements herein. An add-on bid item (Item 1D) is provided for cleaning and
televising sewers in easement areas (any sewer diameter). Easement areas are defined as wherever
the set-up manhole is located 50 feet or more from the nearest paved or graveled surface. Payment
will be made for the entire length of sewer cleaned and televised where the set-up manhole meets
this criterion. If sewer cleaning and television inspection occurs in an easement area as defined
herein, payment will be made for the entire length from manhole to manhole under the base bid
item for non-easement areas plus the entire length from manhole to manhole under the add-on bid
item. The add-on bid item shall cover any diameter sewer being cleaned and televised. The
Engineer’s decision on what constitutes an easement area shall be final.
Sewer cleaning and television inspection will be measured and paid for on a linear foot basis to
the nearest one-tenth of a foot. Measurement will be along the horizontal centerline of the pipe
with no deductions for manholes and will be from center of manhole to center of manhole.
Bid Item 1E is included for verifying if service laterals are active. A camera shall be deployed in
the sewer segment where the service lateral is located. Dye with sufficient color and concentration
to readily see if present shall be poured in the clean-out and the camera maneuvered within the
sewer segment to find the location where the dye is entering. If a clean-out is not present, the
Contractor shall coordinate with homeowners or business owners to have the homeowners or
business owners pour dye into a toilet and flush (or multiple plumbing fixtures if it appears that
the property may have two laterals). The Contractor shall make every reasonable effort to
coordinate with the homeowners or business owners prior to mobilizing the CCTV truck and
document the effort. Payment will be made for each clean-out or home/business where dye is
introduced. Video of dye entering the sewer with accurate footage of the location of the service
lateral or video proving that the entire sewer segment was televised and no dye was present shall
be submitted to the Engineer.
Payment will be made on the basis of the unit prices bid in the Bid.
This item does not include televising sewers for final acceptance. Those costs shall be included in
the various unit prices for that work – no separate payment will be made.
Items 2A through 2D - Point Repairs to Existing Sewers: This item includes all materials,
equipment, and work required to perform point repairs to existing main sewers.
Bid Items 2A, 2B and 2C are included for performing point repairs to existing 8”, 10” and 12”
main sewers at various depths. Bid Items are included for a lump sum payment for performing
point repairs a minimum of 8 feet long up to 12 feet in length and payment per linear foot for each
foot over 12 feet. The Contractor shall not exceed 12 feet in length unless specified by the
Engineer and/or as agreed to by the Engineer in the field prior to the work being completed. The
Contractor shall not be paid for any length over 12 feet under any circumstances unless specified
and/or approved by the Engineer prior to the work. If specified and/or approved by the Engineer,
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when a point repair exceeds 12 feet in length, the Contractor shall be paid for the first 12 feet of
the point repair under the lump sum Bid Item and then on a linear foot basis for each foot over 12
feet. The work shall be performed as specified and in accordance with Detail SS-22.
The base bid includes using PVC pipe for the repair. If ductile iron pipe is required, the add-on
price for this pipe material will be paid under Bid Item 2D.
The base bid items include backfilling with the excavated soil. If the excavated soil is not suitable
for backfilling or ABC stone or flowable fill are required for backfilling the trench, payment for
removing and disposing of the excavated material offsite and importing the specified material will
be paid under Bid Items 17D, 17E and 17F.
The base bid items include all required restoration of grassed areas disturbed by the work.
Restoration of asphalt pavement, concrete, curbs and gutters, sod and graveled areas shall be paid
separately under Bid Item 17.
These items further include payment for saw-cutting existing asphalt or concrete up to 6 inches
thick (additional thickness paid under Item 17) and disposing of material, excavation, removal and
off-site disposal of existing soil and sewer pipe, installation of new sewer, connections to existing
manholes and sewers, bedding, backfilling, compaction, bypass sewage pumping during
construction, accessing sewers and manholes as specified, traffic control, compliance with
required working hours, coordination with and location of existing utilities, erosion control, and
all else incidental thereto for which separate payment is not provided under other Bid Items. This
item also includes television inspection of all point repairs to confirm proper installation.
Payment will be made for each point repair at the installed depth. Payment will be made on the
basis of the unit price bid.
Payment will not be made for any length outside of the required point repair length as defined by
the Engineer unless approved by the Engineer prior to performing the point repair. In addition, no
payment will be made for additional repairs located outside of the defined length that are required
as a result of the Contractor’s work on the defined point repair.
Items 2E through 2I – Service Lateral and Cleanout Installation: These items include
replacing existing service connections and service laterals as part of point repair work and when
lateral replacement and cleanout installations are specified.
Bid Item 2E is included for installing tee-wye connections (ductile iron and PVC) within point
repair segments to reconnect service laterals to the main sewer for various pipe diameters at any
depth and installing 6 feet of PVC or DIP lateral. Typically, the new tee-wye will be ductile iron
whenever CIPP will be installed after the repair is made and will be PVC when the existing main
sewer pipe material is PVC. Refer to Detail SS-16.
Bid Item 2F is for installing a new service lateral from the end of the tee-wye connection and 6
feet of pipe installed under Bid Item 2E to the property line or point of termination specified by
the Engineer. Bid Items are included for new 6” PVC and ductile iron service laterals at various
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depths (actual depth of the new service lateral). Payment for this item will begin at the end of the
6 feet of pipe installed as part of the tee-wye connection or for any new lateral pipe installed that
is not part of a tee-wye connection. Tracer wire shall be installed along all new laterals installed
as part of main sewer replacements from manhole to manhole at no additional cost. Measurement
will be for actual footage of new lateral pipe installed. Measurement of linear footage will be
along the centerline of the service lateral from the end of the 6 feet of lateral included in the teewye connection to the end of the installed lateral (typically to the property line or edge of the sewer
or road right-of-way).
Bid Item 2G is included for installing cleanouts on new 6” PVC and ductile iron service laterals
installed under Item 2F (any depth of cleanout). In some cases, a cleanout may be specified for
installation without replacing the lateral or installing a new lateral. These stand-alone cleanouts
will be paid under Bid Item 2H. The cleanout shall be in accordance with Detail SS-6.5. The
cleanout shall be considered to begin at the wye fitting on the service lateral pipe. This item
includes cleanouts on any size lateral at any depth.
Bid Item 2I is included for connecting new lateral pipes to existing precast concrete manholes,
including core drilling the manhole wall and installing a new flexible manhole sleeve connector
per Detail SS-7.1. If the existing manhole is brick or block, the connection shall be made by
sealing the opening around the pipe with non-shrink grout and pouring a concrete collar on the
outside of the wall per Detail SS-20. Lateral pipes connecting to new manholes will be paid under
Item 2F.
These items further include payment for saw-cutting existing asphalt or concrete up to 6 inches
thick (additional thickness paid under Item 17) and disposing of material, excavation, removal and
off-site disposal of existing soil and sewer pipe, installation of new sewer, connections to existing
sewers, bedding, backfilling, compaction, bypass sewage pumping during construction, accessing
sewers and manholes as specified, traffic control, compliance with required working hours,
coordination with and location of existing utilities, erosion control, and all else incidental thereto
for which separate payment is not provided under other Bid Items. This item also includes
television inspection of all new service laterals to confirm proper installation.
Item 2J – Storm Sewer Replacement: Bid Item 2J is included for replacing existing storm sewer
as necessary with new RCP storm sewer that may be encountered/damaged during point repairs.
Payment will not be made for any storm sewer replacement unless approved by the Engineer prior
to performing the repair.
Item 3 - Replacing Existing Sewers with New Sewers from Manhole to Manhole: This item
includes all materials, equipment, and work required to replace existing sewers from manhole to
manhole as specified and in accordance with the standard specifications and details. The Bid
includes Bid Items for 8” PVC sewers at varying depths with an add-on cost for installing ductile
iron pipe when specified. The Engineer will define the existing and new sewer sizes. The depth
will be determined in the field.
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When ductile iron pipe is specified, the Contractor shall be paid for the length installed under the
PVC bid item (Bid Item 3A) at the corresponding depth plus the length installed under the add-on
ductile iron bid item (Bid Item 3B).
Bid Item 3C is also included for installing PVC and ductile iron tee-wyes within the sewer
replacement section to reconnect service laterals to the new sewer, including installing 6 feet of 6”
PVC or ductile iron lateral pipe as noted in the Bid Form. Additional lateral pipe length will be
paid under Bid Item 2F.
This item includes payment for sawcutting existing asphalt or concrete up to 6 inches thick
(additional thickness paid under Item 17) and disposing of material, excavation, removal and offsite disposal of existing sewer pipe and manhole materials, surveying services to install the new
sewers, installation of new sewer, watertight connections to existing manholes and new manholes,
bedding, backfilling with excavated soil and compaction, product testing and low pressure air
testing, mandrel testing, bypass sewage pumping during construction where required, accessing
sewers and manholes as specified, traffic control, compliance with required working hours,
coordination with and location of existing utilities, and for all else incidental thereto for which
separate payment is not provided under other bid items. In addition, this item shall include
installing tracer wire along all main sewers from manhole to manhole and terminating the tracer
wire in the manholes as directed by the Engineer at no additional. This item shall also include
complete restoration of grassed areas disturbed by the work. Other restoration shall be paid under
Bid Item 17. Further, this item includes cleaning and televising the new sewers after the new
sewer and connecting laterals are installed and prior to requesting payment.
Pipe replacement will be measured in place on a linear foot basis to the nearest foot along the
horizontal centerline of the pipe with no deductions for manholes and will be from center of
manhole to center of manhole, at the corresponding depth.
The base bid items for the new sewers include backfilling with the excavated soil. If the excavated
soil is not suitable for backfilling or ABC stone or flowable fill are required for backfilling the
trench, payment for removing and disposing of the excavated material offsite and importing the
specified material will be paid under Bid Items 17D, 17E and 17F.
Payment will be made on the basis of the unit prices bid.
Item 4A – Installation of New External DIP Drop Connections at Existing or New Manholes:
This item includes all materials, equipment, and work required to install new external drop
connections at existing or new manholes in accordance with the specifications and details. Bid
Items are included for new 8” ductile iron drop connections at vertical lengths up to 5 feet (lump
sum payment) and for vertical lengths over 5 feet (cost to be added to the lump sum cost). When
an external drop pipe exceeds 5 feet in vertical length, the Contractor shall be paid for the first 5
feet of the drop under the lump sum Bid Item and then on a vertical foot basis for each foot over 5
feet. This item includes payment for installing a full joint of new ductile iron sewer to connect the
new drop to the existing sewer and for connecting to the existing sewer with a rubber coupling
with shear rings. Any footage beyond the full joint of pipe required to properly connect the new
drop to the existing sewer (as agreed by the Engineer) will be paid as add on point repair footage.
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All external drop connections shall be ductile iron pipe. All ductile iron pipe shall be lined with
Tnemec 431. Refer to Detail SS-7.6.
This item includes payment for saw-cutting existing asphalt or concrete up to 6 inches thick
(additional thickness paid under Item 17) and disposing of material, excavation, complete
installation of the new external ductile iron drop connections in accordance with Detail SS-7.6
including all fittings, stone base and encasement, connecting the new drop to the existing or new
manholes, bedding, backfilling and compaction, installing concrete benching and forming invert
channel to accept the new drop pipe as necessary, surveying services as required, bypass sewage
pumping during construction, accessing sewers and manholes as specified, traffic control,
compliance with required working hours, coordination with and location of existing utilities,
erosion control, and all else incidental thereto for which separate payment is not provided under
other bid items. This item shall also include complete restoration of grassed areas disturbed by
the work. Other restoration shall be paid under Bid Item 17.
The bid items for the drop connections include backfilling with the excavated soil. If the excavated
soil is not suitable for backfilling or ABC stone or flowable fill are required for backfilling the
trench, payment for removing and disposing of the excavated material offsite and importing the
specified material will be paid under Bid Items 17D, 17E and 17F.
Payment will be made for each new ductile iron drop connection installed based on the unit prices
bid.
Item 4B and 4C – Installation of New Internal PVC Drop Connections at Existing or New
Manholes: These items include all materials, equipment, and work required to install new internal
drop connections in existing manholes in accordance with the Detail SS-7.7. Bid Items are
included for new 8” main sewer drop connections (Item 4B) and for 6” service lateral drop
connections (Item 4C) at vertical lengths up to 5 feet (lump sum payment) and for vertical lengths
over 5 feet (cost to be added to the lump sum cost). When an internal drop pipe exceeds 5 feet in
vertical length, the Contractor shall be paid for the first 5 feet of the drop under the lump sum Bid
Item and then on a vertical foot basis for each foot over 5 feet.
These items include payment for complete installation of the new internal drop connections
including all fittings and anchors/straps, connecting the new drop to the existing or new manholes
including furnishing and installing the Reliner drop bowl as shown on the detail, installing concrete
benching and forming an invert channel to accept the new drop pipe as necessary, bypass sewage
pumping during construction, accessing sewers and manholes as specified, traffic control,
coordination with and location of existing utilities, erosion control, and all else incidental thereto
for which separate payment is not provided under other bid items. All connecting pipes (when
required) will be paid under the point repair or pipe replacement bid items.
Payment will be made for each new drop connection installed based on the unit prices bid.
Item 5 - Installation of New Precast Concrete Manholes: This item includes all materials,
equipment, and work required to install new 4-foot (Item 5A) and 5-foot-diameter (Item 5B)
precast concrete manholes with solid or watertight covers as specified. The Bid includes a bid
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item for installation of manholes up to 6 feet deep as a lump sum payment and an add-on bid item
for each vertical foot of manhole over 6 feet installed. When a manhole exceeds 6 feet in vertical
length, the Contractor shall be paid for the first 6 feet of the manhole under the lump sum Bid Item
and then on a vertical foot basis for each foot over 6 feet. A bid item is also included for a lump
sum add-on payment to install a flat-top instead of a cone section.
This item includes payment for sawcutting existing asphalt or concrete up to 6 inches thick
(additional thickness paid under Item 17) and disposing of material; excavation; removal and offsite disposal of existing soil, sewer pipe and manhole (when replacing existing manholes or
junction boxes); complete installation of new manhole including solid or watertight frame and
cover; bedding; backfilling with excavated soil and compaction; installing concrete benching and
forming invert channel; surveying services as required; bypass sewage pumping during
construction; accessing sewers and manholes as specified; traffic control; compliance with
required working hours; coordination with and location of existing utilities; erosion control;
complete restoration of disturbed areas except pavement which will be paid under Bid Item 17;
and all else incidental thereto for which separate payment is not provided under other bid items.
Bid Item 5C is included for connecting existing sewers and laterals to new manholes with a
minimum of 10 feet of new ductile iron or C900 PVC pipe as specified for each connecting sewer
and connecting the new ductile iron/PVC pipe to the existing sewer with a rubber sleeve coupling
with shear rings (refer to the point repair detail for coupling requirements). This Bid Item will not
be used for new sewers installed for point repairs that connect to existing manholes - that cost shall
be included under Bid Item 2.
The bid items for new manholes include backfilling with the excavated soil. If the excavated soil
is not suitable for backfilling or ABC stone or flowable fill are required for backfilling the trench,
payment for removing and disposing of the excavated material offsite and importing the specified
material will be paid under Bid Items 17D, 17E and 17F.
Payment will be made for each manhole installed based on the unit prices bid.
Item 6 – Cutting Protruding Service Connections Prior to Installing Liner Pipe: This item
includes all materials, equipment, and work required to cut protruding service connections flush
with the existing pipe wall via an internal robotic remote cutter prior to installing cured-in-place
pipe lining or as required to complete CCTV inspections as specified. This item includes payment
for accessing the sewers and manholes as specified, locating existing service connections, remote
cutting of the connections (any lateral pipe material), retrieval and removal of cut pieces of lateral
pipe, and all else incidental thereto for which separate payment is not provided under other bid
items. This item includes all sizes of main sewer and service laterals.
Payment will be made on the basis of the unit price bid in the Bid.
Item 7 – Cured-in-Place Pipe Lining - Main Sewer: This item includes all materials, equipment,
and work required to install cured-in-place pipe lining (CIPP) in existing 8”, 10” and 12” sewers
in any location (unpaved or paved areas). All CIPP installed in this Contract shall be UV-Cure
CIPP. Thicknesses (installed final thickness) for each pipe diameter are included in the Bid. The
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required thickness for installation will be specified by the Engineer based on sewer depths. Work
shall be as specified and in accordance with the Specification Section 02767.
The base bid items (Item 7A, 7B and 7C) are for installing UV-Cure CIPP in non-easement areas.
Non-easement areas are defined as roads, other paved areas, graveled areas, and landscaped areas
not defined as easements herein. An add-on bid item (Item 7D) is provided for installing CIPP in
easement areas. Easement areas are defined as wherever the set-up manhole is located 50 feet or
more from the nearest paved or graveled surface. Payment will be made for the entire length of
sewer lined with CIPP where the set-up manhole meets this criterion. If CIPP installation occurs
in an easement area as defined herein, payment will be made for the entire length from manhole
to manhole under the base bid item for non-easement areas plus the entire length from manhole to
manhole under the add-on bid item. The add-on bid item shall cover any diameter sewer being
lined with CIPP. The Engineer’s decision on what constitutes an easement area shall be final.
The CIPP installation Bid Items include payment for preparing the existing sewer and performing
pre-construction inspections including accessing sewers and manholes for lining installation as
specified, additional pre-cleaning and television inspection of the sewer as required prior to CIPP
installation, bypass pumping of existing wastewater flow during construction, supplying and
installing the CIPP, coating the invert channel with grout to raise the channel to the liner pipe
elevation and providing a watertight seal at the manhole-pipe interface including covering the
entire connection with an approved non-shrink grout per Detail SS-20A, neatly trimming the CIPP
within the manhole approximately 2 inches from the manhole wall per Detail SS-20A, performing
post-rehabilitation television inspections, distributing project notices, traffic control, compliance
with required working hours, coordination with and location of existing utilities, erosion control,
complete restoration of all areas disturbed by the work, and for all else incidental thereto for which
separate payment is not provided under other bid items. Payment will not be made until the final
post-rehabilitation television inspections are submitted and reviewed by the Engineer.
Installation of CIPP will be measured in place on a linear foot basis to the nearest one-tenth of a
foot. Measurement will be along the horizontal centerline of the pipe with no deductions for
manholes and will be from center of manhole to center of manhole. Payment will be made on the
basis of the unit prices bid in the Bid.
Bid Item 7E is for reconnecting existing active service connections to the new lined sewers. This
item includes all materials, equipment, and work required to reconnect existing active service
connections to the main sewer after it is lined via an internal remote cutter as specified. This item
includes payment for accessing the sewers and manholes as specified, locating existing service
connections, remote cutting through new lining, retrieval and removal of cut-out sections of lining,
buffing openings with a wire brush to provide a smooth opening, and all else incidental thereto for
which separate payment is not provided under other bid items. This item includes all sizes of main
sewer and service laterals.
Bid Item 7F is for performing CIPP product testing as specified. This item includes payment for
capturing the sample, labeling the sample as to the sewer segment and date of installation, cutting
the samples for testing and providing a 1-inch-wide ring sample to the Engineer as specified,
delivering the samples to the testing laboratory for testing, correspondence and coordination with
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the testing laboratory, testing of the samples by the testing lab to determine flexural strength,
flexural modulus, and thickness, and submitting the results to the Engineer. The CIPP testing shall
include determining flexural strength, flexural modulus, and thickness of each sample. These three
separate individual tests make up one completed CIPP test. Payment will be made for each
completed CIPP test at the unit price bid after the test results are submitted to the Engineer.
Item 8A – Television Inspection of Service Laterals: This item includes all work and equipment
required to televise existing 4” and 6” service laterals to further evaluate the condition of the
laterals and to determine required rehabilitation work. The Engineer will specify which laterals to
televise based on review of the main sewer TV inspections and other available information. The
TV inspections shall be performed first without cleaning the laterals to provide an as-is condition
assessment of the lateral unless directed otherwise by the Engineer. If the lateral cannot be
televised due to blockages and/or if root intrusions exist, the Contractor shall notify the Engineer
of the situation and then proceed with cleaning the lateral (paid under Bid Item 8B). After the
lateral is cleaned, the lateral shall then be televised. TV inspections will only be paid one time per
lateral - no payment will be made for partial TV inspections that are blocked by roots, debris, etc.
The TV inspections shall be performed from the main sewer by launching the camera equipment
up into the lateral pipes. Bid Item 8A shall include locating the lateral at the edge of the road
and/or sewer right-of-way (R/W) by using a sonde on the TV camera. Costs shall also include
performing television inspections and submitting the digital inspections to the Engineer as outlined
elsewhere herein. Further, costs shall include any and all costs associated with accessing the
sewers and manholes to perform the work as specified including, removing and replacing
moveable objects such as fences and mailboxes, negotiating with property owners, traffic control,
complete restoration of areas disturbed by the work, etc.
This bid item includes working in any location (unpaved areas or paved areas). Bid Items are
included for televising existing 4” and 6” service laterals. Service laterals shall be televised to the
edge of the road and/or sewer R/W. Measurement of the lateral length shall be based on the TV
inspections. A lump sum payment will be made for televising service laterals up to 10 feet in
length. When the lateral exceeds 10 feet in length (to get to the edge of the R/W), the Contractor
shall be paid for the first 10 feet of lateral televised under the lump sum Bid Item and then on a
per foot basis for each foot over 10 feet. These items do not include televising sewers for final
acceptance of the CIPP lateral lining. Those costs shall be included in the unit prices bid for the
CIPP installation – no separate payment will be made.
Item 8B – Service Lateral Cleaning: This item includes all work and equipment required to
completely clean (remove debris, roots, grease, pipe tuberculation and other material) existing 4”
and 6” service laterals. Specific laterals shall be cleaned as necessary to facilitate the TV
inspections as specified under Bid Item 8A above and/or as directed by the Engineer, and all
laterals shall be cleaned prior to installing CIPP. The lateral cleaning shall only be paid one time
per lateral. If the lateral is cleaned in advance of the CIPP installation, then the Contractor shall
re-clean the lateral just prior to CIPP installation at no additional cost to the Owner. The lateral
cleaning can occur just prior to the CIPP installation if the lateral can be televised without cleaning.
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Bid Item 8B shall include any and all debris encountered in the work regardless of severity and
disposing of all debris. Bid Items are included for cleaning existing 4” and 6” service laterals.
Service laterals shall be cleaned to the edge of the road and/or sewer R/W. Measurement of the
lateral length shall be based on the TV inspections. A lump sum payment will be made for cleaning
service laterals up to 10 feet in length. When the lateral exceeds 10 feet in length (to get to the
edge of the R/W), the Contractor shall be paid for the first 10 feet of lateral cleaning under the
lump sum Bid Item and then on a per foot basis for each foot over 10 feet.
Item 8C – Service Lateral CIPP Installation: This item includes all materials, equipment, and
work required to install cured-in-place pipe lining (CIPP) in existing 4” and 6” service laterals in
any location (unpaved or paved areas). The unit prices bid shall include any required CIPP
thickness as recommended by the CIPP manufacturer and as specified. Bid Items are included for
lining existing 4” and 6” service laterals.
Bid Item 8C includes payment for preparing the existing service laterals and performing preconstruction inspections including accessing sewers and manholes for lining installation as
specified, additional pre-cleaning and television inspection of the services as required prior to
CIPP installation (CIPP installation will occur some period after the TV inspections are performed
and possibly the pre-rehab cleaning), supplying and installing the CIPP, bypass pumping of
existing wastewater flow during construction, providing a watertight seal at the service
lateral/main sewer interface, performing post-rehabilitation television inspections, distributing
project notices, traffic control, complying with work hours and any other work restrictions (like
night work, weekend work, etc.), coordination with and location of existing utilities, erosion
control, complete restoration of all areas disturbed by the work, and for all else incidental thereto
for which separate payment is not provided under other bid items. Payment will not be made until
the final post-rehabilitation television inspections are submitted and reviewed by the Engineer.
Installation of CIPP will be measured in place on a linear foot basis to the nearest one-tenth of a
foot based on the TV inspections and actual length of CIPP installed as measured above ground.
A lump sum payment will be made for lining laterals up to 10 feet in length. When the lateral
lining length exceeds 10 feet in length (such as to get to the edge of the R/W), the Contractor shall
be paid for the first 10 feet of lateral lined under the lump sum Bid Item and then on a per foot
basis for each foot lined over 10 feet.
Bid Item 8C(3) includes payment for installing a 6” x 4” transition section at the end of the lateral
CIPP. The transition section shall be installed as part of the main lateral CIPP liner (integral with
the CIPP) and shall be capable of lining over a 6” x 4” reducer fitting or a 6” x 4” bushing/donut
fitting (or concrete collar poured around the connection) including where the 4” protrudes into the
6” (with the understanding that, on service laterals connecting to the main sewers, an existing
cleanout will be required for installing the CIPP transition section through the protruding 4” pipe;
and with the understanding that, for service laterals connecting to manholes, the CIPP transition
section must be able to be installed through the protruding 4” pipe without an existing cleanout).
Payment will be made for each transition section installed.
Payment will be made on the basis of the unit prices bid in the Bid Schedule.
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Item 9 - Installation of 1-inch-thick Cementitious Mortar in Existing Manholes: This item
includes all materials, equipment, and work required to install 1-inch-thick cementitious mortar on
existing internal manhole walls and benches as specified and in accordance with Detail SS-13. Bid
items are included for coating existing 4-foot-diameter and 5-foot-diameter manholes (inside
diameters) with any specified cementitious product. This item includes working in any location
(easement areas, unpaved areas or paved areas).
This item includes payment for pre-construction inspection of manholes, manhole cleaning, root
removal and grease removal, other work required to prepare the manhole for lining including, but
not limited to, stopping active leaks and filling voids in the manhole wall or between brick layers,
furnishing and installing cementitious mortar lining on the manhole walls to the limits shown on
the Details and on the benching to the top of the invert channel, coating the invert channel, sealing
around the manhole wall/pipe interfaces, performing specified product tests and vacuum tests and
other specified acceptance tests, accessing manholes as specified, traffic control, compliance with
required working hours, complete restoration of all areas disturbed by the work, and all else
incidental thereto for which separate payment is not provided under other bid items.
Installation of cementitious mortar lining in manholes will be measured in place on a vertical foot
(VF) basis to the nearest one-tenth of a foot. Internal measurement will be from the point of
intersection between the manhole benching and the manhole invert channel to the point of
termination of the lining at the manhole frame as specified by the Engineer and in the details.
Payment will be made on the basis of the unit price bid.
Item 10 - Resetting Existing Frames and Covers: This item includes all materials, equipment,
and work required to reset existing frames and covers in unpaved areas and paved areas as specified
and in accordance with the details.
This item includes payment for sawcutting existing asphalt or concrete up to 6 inches thick
(additional thickness paid under Item 17) and disposing of material (in paved areas only),
excavation, manhole wall and frame preparation, resetting existing frame and cover, removal and
off-site disposal of existing materials, backfilling (with imported ABC stone in paved areas) and
compaction, accessing manholes as specified, traffic control, compliance with required working
hours, coordination with and location of existing utilities, erosion control, complete restoration of
disturbed areas including pavement, and for all else incidental thereto for which separate payment
is not provided under other bid items.
Payment will be made on the basis of the unit price bid.
Item 11 - Replacing Existing Frame and Cover with New Solid or Watertight Frame and
Cover: This item includes all materials, equipment, and work required to replace existing frames
and covers with new solid or watertight frames and covers in unpaved areas and paved areas as
specified and in accordance with the details. Frames and covers shall be as specified.
This item includes payment for sawcutting existing asphalt or concrete up to 6 inches thick
(additional thickness paid under Item 17) and disposing of material (in paved areas only),
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excavation, manhole wall and frame preparation, new frame and cover, removal and off-site
disposal of existing materials, backfilling (with imported ABC stone in paved areas) and
compaction, accessing manholes as specified, traffic control, compliance with required working
hours, coordination with and location of existing utilities, erosion control, complete restoration of
disturbed areas including pavement, and for all else incidental thereto for which separate payment
is not provided under other bid items.
Payment will be made on the basis of the unit price bid.
Item 12 - Raising Manhole Frames and Covers: This item includes all materials, equipment,
and work required to raise existing manhole frames and covers using LadTech HDPE grade rings
in unpaved areas and paved areas as specified and in accordance with the details. The frames and
covers to be raised may be buried or exposed. Bid Items are included for a lump sum payment for
raising existing manhole frames and covers up to 1 vertical foot and payment per vertical foot for
each foot over 1 foot. When an existing manhole frame and cover is raised more than 1 vertical
foot, the Contractor shall be paid for the first 1 foot under the lump sum Bid Item and then on a
vertical foot basis for each foot over 1 foot.
Payment will be made for each manhole raised based on the height raised. Measurement will be
from the existing manhole cover elevation to the final cover elevation if the frame and cover is not
replaced. If the frame and cover is replaced (in which case will be paid for under Bid Item 11),
the height of the new frame and cover shall be excluded.
This item includes payment for locating manholes (see below), sawcutting existing asphalt or
concrete up to 6 inches thick (additional thickness paid under Item 17) and disposing of material
(in paved areas only), excavation, manhole wall and frame preparation, furnishing and installing
new LadTech HDPE grade rings (any sizes, configurations and quantities needed to achieve the
final elevation) in accordance with LadTech’s specifications and requirements, removal and offsite disposal of existing materials, backfilling (with imported ABC stone in paved areas) and
compaction, accessing manholes as specified, traffic control, compliance with required working
hours, coordination with and location of existing utilities, erosion control, complete restoration of
disturbed areas including pavement, and for all else incidental thereto for which separate payment
is not provided under other bid items.
Manhole location shall include a minimum of one hour searching for the manhole utilizing a high
quality metal detector as appropriate. The Engineer may direct the Contractor to perform CCTV
equipped with a sonde at the unit price bid to locate manholes that cannot be found using a high
quality metal detector.
Payment will be made on the basis of the unit price bid measured to the nearest one-tenth of a foot.
Item 13 - Vertical Concrete Slide Channels: This item includes all materials, equipment, and
work required for building or rebuilding concrete slides in manholes for existing service laterals
and incoming sewers as specified on the drawings and/or where directed by the Engineer in
accordance with Detail SS-7A, any configuration, including bypass pumping, complete in place.
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This item includes payment for removal and off-site disposal of existing materials, new concrete,
accessing manholes as specified, bypass pumping of wastewater flows during the work, traffic
control, and for all else incidental thereto for which separate payment is not provided under other
bid items.
Payment will be made on the basis of the unit price bid.
Item 14 - Rebuilding Existing Manhole Benching and Invert Channels: This item includes all
materials, equipment, and work required to rebuild existing manhole benching and invert channels
as specified and in accordance with Detail SS-7.5. Re-built benches shall conform to standard
specification requirements.
This item includes payment for removal and off-site disposal of existing materials, new concrete,
accessing manholes as specified, bypass pumping of wastewater flows during the work, traffic
control, and for all else incidental thereto for which separate payment is not provided under other
bid items.
Bid Items are included for rebuilding benches and inverts in existing 4-foot and 5-foot-diameter
manholes. Payment will be made on the basis of the unit price bid.
Item 15 - Plugging Existing Abandoned Sewers: This item includes all materials, equipment,
and work required to plug existing abandoned sewers connecting to existing manholes with
concrete as specified. This item includes payment for removal and off-site disposal of existing
materials, new concrete and bricks as required, accessing manholes as specified, traffic control,
and for all else incidental thereto for which separate payment is not provided under other bid items.
Bid Items are included for plugging various size sewers. Payment will be made on the basis of the
unit price bid.
Item 16 – Sealing Individual Manhole Leaks via Grout Injection: This Item includes all
materials, equipment, and work required to repair individual leaks within a manhole including pipe
connection leaks, precast manhole joint leaks, and manhole walls leaks. Work shall be as specified
and in accordance with the Specifications. This item includes working in any location (easement
areas, unpaved areas or paved areas).
The Engineer will identify the specific individual leak to be sealed by the Contractor. The leak
may be occurring around a pipe connection, through a precast joint, or through the manhole wall.
The Contractor shall completely seal the specific leak identified by injecting grout at the leak
location. If the leak migrates to another nearby location after the grout is injected (including
another location within the precast joint or at another location around the pipe connection), then
this leak migration shall be considered part of the original leak, and the new leak(s) shall be sealed
via grout injection at no additional cost to the Owner. If any additional leaks are discovered after
the initial leaks have been sealed or during the warranty period, they shall be repaired in a
satisfactory manner at no additional cost to the Owner. The Engineer’s decision on how additional
leak(s) are repaired shall be final.
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This item includes payment for completely stopping the specific identified leak within the manhole
by injecting the leak location with an injectable grout (any volume of grout required). This item
includes payment for pre-construction inspection of manholes, manhole cleaning as necessary,
root removal and grease removal as necessary, accessing manholes as specified, traffic control,
compliance with required working hours, complete restoration of all areas disturbed by the work,
and all else incidental thereto for which separate payment is not provided under other bid items.
The Contractor shall contact the Engineer and/or Owner prior to injecting the grout so that the
work can be witnessed.
Payment will be made on a lump sum basis at the unit price bid.
Item 17A(1) - Asphalt Pavement and Concrete Removal: These Bid Items include all materials,
equipment, and work required to remove existing pavement and concrete including sawcutting,
jackhammering, and all other required methods for asphalt and concrete removal and disposal of
all materials offsite. These Bid Items include asphalt roads/drives/paths, concrete drives/paths,
and asphalt roads underlain with concrete. The Contractor is advised that many of the asphalt
roads in the project area may be underlain with concrete.
The first 6 inches of depth will be considered incidental to the work and all costs shall be included
in the unit prices bid for the new sewers and manholes. Bid Item 17A-1(a) shall be paid when the
asphalt and/or concrete thickness is from 6” to 12” thick. Bid Item 17A-1(b) shall be paid when
the thickness of the asphalt and/or concrete exceeds 12 inches (any depth greater than 12 inches)
and shall be paid as an add-on cost to Bid Item 17A-1(a).
These bid items will be paid per linear foot of trench along the centerline of the trench from one
end of the trench to the other (the length of the trench – not the perimeter of the trench).
Item 17A(2) through Item 17A(6) - Asphalt Pavement Restoration: These Bid Items include
furnishing all new materials, equipment and labor for saw-cutting and removing asphalt or
concrete up to 6 inches thick (additional thickness paid under Item 17A(1)) and disposing of
materials offsite, and replacing all pavement (bituminous concrete, penetration and other surface
treatments) including roadways and driveways as specified and as directed by the Engineer and in
accordance with the standard specifications and details. Pavement shall be replaced to match
existing pavement. Bid Items 17A(2) through 17A(4) include installing asphalt patches in various
road/paved surfaces per the referenced details. Bid Item 17A(5) includes installing asphalt overlay
where required/specified per the referenced detail. These bid items include the asphalt, stone base
and concrete base when specified.
Bid Item 17A(6) includes all materials, equipment, and work required to mill asphalt pavement
prior to installing the asphalt overlay. The milling may not be required on all roads. The Engineer
will direct where milling is to occur. Bid Item 17A(6) shall be paid for removing/milling 1.5
inches (depth) of asphalt. This bid item will paid per square yard of asphalt milled/removed at the
corresponding depth.
For sewers and service laterals, payment shall be limited to a width equal to the pipe diameter plus
5 feet and to a length equal to the length of the required work plus 6 feet. For manholes, payment
shall be limited to a width equal to the manhole diameter plus 4 feet all around (square
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configuration). The Contractor shall not be paid for any restoration outside of these limits unless
agreed by the Engineer prior to the work. Damage to existing asphalt outside the specified area
shall be repaired as directed by the SCDOT, County or as directed by the Engineer, but shall not
be considered for payment. Payment will be on a square yard basis as measured on a horizontal
plane in accordance with the unit price bid.
Item 17B – Restoration of Concrete Driveways and Walkways: This item includes furnishing
all new materials, equipment and labor for saw-cutting, removing and disposing of materials
offsite, and replacing concrete driveways and walkways as specified and as directed by the
Engineer. Concrete shall be replaced to match existing thickness and configuration. Bid Items
are provided for 4-inch-thick, 5-inch-thick and 6-inch-thick concrete with welded wire fabric
(WWF) reinforcing. Fiber-reinforced concrete may be considered as an alternate. This pay item
includes the concrete and stone base as required. Also included in this item is all excavating,
forming, stone base material, vibrating, curing, expansion joint material, and all else required to
construct the necessary concrete drives and walks.
The Engineer shall define the limits for concrete restoration prior to starting the required work.
Damage to existing concrete outside the area specified by the Engineer shall be repaired as directed
by the controlling agency or as directed by the Engineer, but shall not be considered for payment.
Payment will be on a square yard basis as measured on a horizontal plane in accordance with the
unit price bid.
Item 17C – Restoration of Concrete Curb and Gutter: This item includes furnishing all new
materials, equipment and labor for sawcutting, removing and replacing concrete curb and gutters
to match existing configuration and shape and thickness, as specified and as directed by the
Engineer, complete in place. Also included in this item is all excavating, forming, stone base
material, vibrating, curing, expansion joint material, and all else required to construct the necessary
curb and gutters.
The Engineer shall define the limits for curb and gutter restoration prior to starting the required
work. Damage to parallel curb and gutter outside the area specified by the Engineer shall be
repaired as specified, or directed by the controlling agency, but will not be considered for payment.
Payment will be made for each linear foot of new curb and gutter (any shape and configuration)
installed at the unit price bid.
Item 17D – Select Imported Soil Backfill: This item includes furnishing all equipment,
materials and labor required to provide select imported soil to backfill trenches as directed by the
Engineer when the existing soil is not suitable for backfill. Use of select imported soil backfill
must be approved by the Engineer and Owner prior to performing the work. The unit price bid for
this item shall include removing the existing soil and disposing of it offsite and importing select
imported soil material.
Measurement shall be based on volume of material compacted in place. The Engineer shall define
limits prior to starting the required work.
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Payment will be on a cubic yard basis as measured on a horizontal plane in accordance with the
unit price bid.
Item 17E – ABC Stone Backfill: This item includes furnishing all equipment, materials and labor
required to provide ABC stone to backfill trenches under roads and/or as directed by the Engineer
when the existing soil is not suitable for backfill or when stone backfill is required by the
controlling agency. Use of ABC stone backfill must be approved by the Engineer and Owner prior
to performing the work. The unit price bid for this item shall include removing the existing soil
and disposing of it offsite and importing ABC stone material.
Measurement shall be based on volume of material compacted in place. The Engineer shall define
the limits prior to starting the required work.
Payment will be on a cubic yard basis as measured on a horizontal plane in accordance with the
unit price bid.
Item 17F – Flowable Fill Backfill: This item includes furnishing all equipment, materials and
labor required to provide flowable fill to backfill trenches under roads and/or as directed by the
Engineer when required by the controlling agency. Use of flowable fill must be approved by the
Engineer and Owner prior to performing the work. The unit price bid for this item shall include
removing the existing soil and disposing of it offsite and importing flowable fill material.
Measurement shall be based on volume of flowable fill material compacted in place. The Engineer
shall define the limits prior to starting the required work.
Payment will be on a cubic yard basis as measured on a horizontal plane in accordance with the
unit price bid.
Item 17G - Sod Restoration: This item includes furnishing all equipment, new materials and
labor required to remove and replace sod for the entire width disturbed, of same type as existing,
or to install new sod, complete in place, as specified and as directed by the Engineer. The Engineer
must approve of and agree to the use of sod for restoration prior to installation. This Bid Item shall
include any species of sod.
The Engineer shall define the limits for sod restoration prior to starting the required work. Damage
to existing sodded or grassed areas outside the area specified by the Engineer shall be repaired as
directed by the Engineer, but shall not be considered for payment.
Payment will be on a square yard basis as measured on a horizontal plane in accordance with the
unit price bid.
Item 17H – Restoration of Gravel Areas: This item includes furnishing all new materials,
equipment and labor for providing, installing, leveling and grading stone to restore gravel areas
disturbed by the work to equal or exceed preconstruction conditions as specified and as directed
by the Engineer. Gravel shall match existing gravel.
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The Engineer shall define the limits for gravel restoration prior to starting the required work.
Damage to existing gravel outside the area specified by the Engineer shall be repaired as directed
by the Engineer, but shall not be considered for payment.
Payment will be made for each cubic yard of stone installed and graded at the unit price bid.
Item 18 - Mobilization: This item is for the costs incurred prior to beginning work on this
contract, including permits, licenses, fees, insurance, bonds, equipment mobilization, signage, etc.
Payment will be limited to 2% of the subtotal (total of Bid Items 1 through 17). One half of the
amount bid will be paid with the first pay application and the remainder paid with the second pay
application. If an amount greater than 2% of the subtotal is entered for mobilization, the difference
in the percentage entered and 2% will be paid on the final payment.
Payment will be made according to the lump sum bid.

END OF SECTION
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SECTION 01300
SUBMITTALS
PART 1
1.0

GENERAL

RELATED SECTION
A. Section 1340 - Shop Drawings, Working Drawings, and Samples

1.1

CONSTRUCTION SCHEDULE
A. The Contractor shall, within thirty (30) days after receipt of the Notice of Award, prepare and
submit to the Engineer for approval a practical construction schedule showing the order in which
the Contractor proposes to carry on the work, the date on which he will start the several salient
features and the contemplated dates for completing such salient features. The schedule may be in
any form, at the option of the Contractor, and it shall be maintained current with each submittal
for progress payment. At least the following information shall be included in the schedule:
a. The various classes and areas of work broken down into times projected for submittals,
approvals and procurement; times for installation and erection; and times for testing and
inspection.
b. The work completed and the work remaining to complete the project.
c. Any items of work which will delay the start or completion of other major items of work
so as to delay completion of the whole project.
d. Dates for submission of shop drawings, product data and samples. The Engineer shall
endeavor to review submittals and return within two weeks from date received.
B. Thereafter, the Contractor shall update the schedule weekly, as appropriate, to indicate planned
locations of the work to be performed. The updated schedule may be delivered to the Engineer
electronically each week no later than 5:00 p.m. Friday. The Contractor shall be responsible of
fully informing the Engineer of all locations and associated schedule of all work to be performed
during the subsequent week.

1.2

SCHEDULE OF PAYMENTS
Within 15 days after award of contract, Contractor shall furnish to Owner a schedule of estimated
monthly payments. The schedule shall be revised and resubmitted each time an Application for
Payment varies more than 10 percent from the estimated payment schedule.

1.3

LIST OF EMERGENCY CONTACTS.
Within 15 days after award of contract, Contractor shall submit a list of four names for
emergency contact.
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1.4

SHOP DRAWINGS AND SAMPLES
The Contractual requirements for shop drawings and samples are specified in the General
Conditions or other designated sections. The Contractor shall submit shop drawings and samples
accompanied the Owner’s standard transmittal form, unless otherwise approved by the Engineer.
Resubmissions, where required, shall be in accordance with the procedures established for the
initial submittal.

1.5

PROGRESS PAYMENTS
A. Submit 3 copies on or before the 25th day of the month including only that work performed on or
before the 20th. Contractor shall review monthly quantities with and submit the payment requests
to the Resident Project Representative. Applications for Payment shall be submitted using the
cover sheet, fully completed and executed, found in Section 00650. Copies of the payment
breakdown and stored material log shall be attached to the Application for Payment.
B. A payment breakdown shall accompany all Applications for Payment. The payment breakdown
shall contain the following items:
1. Item Number and Description as listed on the Bid Form.
2. Bid Quantity, Unit Price ($), and Total Bid Amount for each bid item.
3. Work completed for the month covered by the Application for Payment (quantity and dollar
amount).
4. Work completed to date (quantity and dollar amount).
Change Order items shall be listed at the bottom of the payment breakdown and shall be given an
Item Number or Change Order Number.
C. A stored materials log shall accompany all Applications for Payment that include uninstalled
materials that are suitably stored on site or at a location approved of by the Owner. The stored
materials log shall contain the following items:
1. Item Number and Description as listed on the Bid Form. All materials shall be listed under the
bid item that they will be applied to.
2. Invoice Number.
3. Vendor’s Name.
4. Invoice Date.
5. Quantity and Dollar Amount of Original Invoice.
6. Quantity and Dollar Amount of material installed for month covered by the Application for
Payment.
7. Quantity and Dollar Amount of uninstalled material (#5 minus #6).

1.6

RECORD DOCUMENTS
To enable the Owner to prepare record drawings, the Contractor shall keep a complete and
accurate record of changes and/or deviations from the Contract Documents and shop drawings,
indicating the work as actually installed. Changes shall be neatly and correctly shown on the
respective portion of the affected document, using prints of the Drawings affected, or the
Specifications, with appropriate supplementary notes. The record set of marked-up Drawings,
shop drawings, and Specifications shall be kept at the job site during construction and be
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available for inspection by the Engineer and the Owner. A clean set of marked prints shall be
included in the package of final documentation submitted before final payment is requested.
END OF SECTION
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SECTION 01340
SHOP DRAWINGS, WORKING DRAWINGS, AND SAMPLES
PART 1 – GENERAL
1.1

DESCRIPTION
A. Scope of Work:
1. The Contractor shall submit to the Engineer for review and approval, such working
drawings, shop drawings, test reports and data on materials and equipment herein
after in this article called data), and material samples (hereinafter in this article called
samples) as are required for the proper control of work, including but not limited to
those working drawings, shop drawings, data and samples for materials and equipment
specified elsewhere in the Specification and in the Contract Drawings.
2. Within fourteen (14) calendar days after the Effective Date of the Agreement, the
Contractor shall submit to the Engineer a complete list of preliminary data on items
for which Shop Drawings are to be submitted. Included in this list shall be the names of
all proposed manufacturers furnishings specified items. Review of this list by the
Engineer shall in no way, expressed or implied, relieve the Contractor from submitting
complete Shop Drawings and providing materials, equipment, etc., fully in accordance
with the Specifications. This procedure is required in order to expedite final review of
Shop Drawings.
3. The Contractor is to maintain an accurate updated submittal log and will bring this log
to each scheduled progress meeting with the Owner and the Engineer. This log should
include the following items:
a. Submittal-Description and Number assigned.
b. Date to Engineer
c. Date returned to Contractor (from Engineer).
d. Status of Submittal Approved, Approved as Noted, Rejected/Resubmit
e. Date of re-submittal and return (as applicable).
f.

Date of material release (for fabrication).

g. Projected date of fabrication.
h. Projected date of delivery to site.
i.

Status of O&M manuals submittal.

j.

Specification Section.

146

k. Drawings sheet number.
B. Related Requirements Described Elsewhere:
1. Project Record Documents: Section 01720.
1.2

CONTRACTOR’S RESPONSIBILITY

A. It is the duty of the Contractor to check all drawings, data and samples before submitting to
the Engineer for review. Each and every copy of the Drawings and data shall bear the
Contractor’s stamp showing that submittal has been checked by the Contractor. Shop
drawings submitted to the Engineer without the Contractor’s stamp will be returned to the
Contractor for conformance with these requirements. Shop drawings shall indicate any
deviations in the submittal from requirements of the Contract Documents. If the Contractor
takes exception to the Specifications, the Contractor shall note the exception in the letter of
transmittal to the Engineer.
B. Determine and verify:
1. Field measurements.
2. Field construction criteria.
3. Catalog numbers and similar data.
4. Conformance with Specifications.
C. The Contractor shall furnish the Engineer a schedule of Shop Drawings submittals fixing
the respective dates for the submission of shop and working drawings, the beginning of
the manufacture, testing and installation of materials, supplies and equipment. This
schedule shall indicate those that are critical to the progress schedule.
D. The Contractor shall not begin any of the work covered by a drawing, data, or sample
returned for correction until a revision or correction thereof has been reviewed and
returned to him, by the Engineer, with approval.
E. The Contractor shall submit to the Engineer all drawings and schedules sufficiently in
advance of construction requirements to provide no less than fourteen (14) calendar days
for checking and appropriate action from the time the Engineer receives them.
F. All submittals shall be accompanied with a transmittal letter prepared in duplicate
containing the following information.
1. Date
2. Project Title and Number.
3. Contractor’s name and address.
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4. The number of each Shop Drawing, Project Data, and Sample submitted.
5. Notification of Deviations from Contract Documents.
G. The Contractor shall submit 2 copies of descriptive or product data submittals to
complement Shop Drawings for the Engineer plus the number of copies which the
Contractor requires returned. The Engineer will retain 2 sets. The Engineer will review
the submittals and return to the Contractor the sets of marked-up copies with appropriate
review comments.
H. The Contractor shall be responsible for and bear all costs of damages which may result
from the ordering of any material or from proceeding with any part of the Work prior
to the completion of the review by the Engineer of the necessary Shop Drawings.
I.

1.3

The Contractor shall be fully responsible for observing the need for and making any
changes in the arrangement of piping, connections, wiring, manner of installation, etc.,
which may be required by the materials/equipment he proposed to supply both as pertains
to his own work and any work affected under other parts, headings, or divisions of
drawings and specifications.

ENGINEER’S REVIEW OF SHOP DRAWINGS
A. The Engineer’s reviews of drawings, data and samples submitted by the Contractor will
cover only general conformity to the Contract Documents. The Engineer’s review and
exceptions, if any, will not constitute an approval of dimensions, quantities, and details of
the material, equipment, device, or item shown. The Owner shall have the right to review
shop drawings for comments to the Engineer prior to final review by the Engineer, at
Owner’s discretion.
B. The review of drawings and schedules will be general, and shall not be construed as:
1. Permitting any departure from the Contract requirements;
2. Relieving the Contractor of responsibility for any errors, including, details,
dimensions, and materials.
3. Approving departures from details furnished by the Engineer, except as otherwise
provided herein.
C. If the drawings or schedules as submitted described variations per Paragraph 1.02 A, and
show a departure from the Contract requirements which the Engineer finds to be in the
interest of the Owner and to be so minor as not to involve a change in Contract Price of time
for performance, the Engineer may return the reviewed drawings without noting an
exception.
D. When reviewed by the Engineer, each of the Shop Drawings will be identified as
having received such review being so stamped and dated. Shop Drawings stamped
“REVISE AND RESUBMIT” and with required corrections shown will be returned to the
Contractor for correction and re-submittal.
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E. Resubmittals will be handled in the same manner as first submittals. On resubmittals, the
Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, to
revisions other than the corrections requested by the Engineer or previous submissions. The
Contractor shall make any corrections required by the Engineer.
F. If the Contractor considers any correction indicated on the drawings to constitute a
change to the Contract Drawings or Specifications, the Contractor shall give written notice
thereof to the Engineer.
G. Shop Drawings and submittal data shall be reviewed by the Engineer for each original
submittal and first and second resubmittal; thereafter review time for subsequent
resubmittals shall be charged to the Contractor in accordance with the terms of the
Engineer’s Agreement with the Owner.
H. When the Shop Drawings have been completed to the satisfaction of the Engineer, the
Contractor shall carry out the construction in accordance therewith and shall make no
further changes therein except upon written instructions for the Engineer.
I.

No partial submittals will be reviewed. Submittals not complete will be returned to the
Contractor for resubmittal. All drawings, schematics, manufacturer’s product data,
certifications and other shop drawing submittals required by a system specification shall
be submitted at one time as a package to facilitate interface checking. Unless otherwise
specifically permitted by the Engineer, make all submittals in groups containing all
associated items for:
1. Systems.
2. Processes.
3. As indicated in specific specifications sections.

J.

1.4

Sufficient information shall be supplied to show that the equipment meets all aspects of the
Specification including applicable standards, experience and technical features. Submittals
which do not clearly indicate compliance will be returned to the Contractor for
resubmittal.

SHOP DRAWINGS
A. When used in the Contract Documents, the term “Shop Drawings” shall be considered to
mean Contractor’s plans for materials and equipment which become an integral part of the
project. These drawings shall be complete and detailed. Shop Drawings shall consist of
fabrication, erection and setting drawings and schedule drawings, manufacturer’s scale
drawings, and wiring and control diagrams. Cuts, catalogs, pamphlets, descriptive
literature, and performance and test data, shall be considered on as supportive to required
Shop Drawings as defined above. As used herein, the term “manufactured” applies to
standard units usually mass-produced; and “fabricated” means items specifically assembled
or made out of selected materials to meet individual design requirements.
B. Manufacturer’s catalog sheets, brochures, diagrams, illustrations and other standard
descriptive data shall be clearly marked to identify pertinent materials, product or
models. Delete information which is not applicable to the Work by striking or cross-

149

hatching.
C. Drawings and schedules shall be checked and coordinated with the work of all trades
involved, before they are submitted for review by the Engineer and shall bear the
Contractor’s stamp of acceptance as evidence of such checking and coordination
Drawings or schedules submitted without this stamp of acceptance shall be returned to the
Contractor for resubmission.
D. Each Shop Drawing shall be submitted with the attached “Shop Drawing Submittal Cover
Sheet” completed in full by the Contractor as the first sheet.
E. If drawings show variations from Contract requirements because of standard shop
practice or for other reasons, the Contractor shall describe such variations in his letter of
transmittal. If acceptable, proper adjustment in the Contract shall be implemented where
appropriate. If the Contractor fails to describe such variations, he shall not be relieved of
the responsibility for executing the work in accordance with the Contract, even though such
drawings have been reviewed.
F. Data on materials and equipment include, without limitation, materials and equipment
lists, catalog data sheets, cuts, performance curves, diagrams, materials of construction and
similar descriptive material. Materials and equipment lists shall give, for each item
thereon, the name and location of the supplier or manufacturer, trade name, catalog
reference, size, finish and all other pertinent data.
G. For all mechanical and electrical equipment furnished, the Contractor shall provide a list
including the equipment name, and address and telephone number of the manufacturer’s
representative and service company so that service and/or spare parts can be readily
obtained.
H. All manufacturers or equipment suppliers who proposed to furnish equipment or
products shall submit an installation list to the Engineer along with the required Shop
Drawings. The installation list shall include at least five (5) installations where
identical equipment has been installed and has been in operation for a period of at least
one (1) year.
I.
1.5

Only the Engineer will utilize the color “red” in marking Shop Drawings submittals.

WORKING DRAWINGS
A. When used in the Contract Documents, the term “working drawings” shall be considered to
mean the Contractor’s plan for temporary structures such as temporary bulkheads, support of
open cut excavation, support of utilities, ground water control systems, forming and
falsework; for underpinning; and for such other work as may be required for construction
but does not become an integral part of the Project.
B. Copies of working drawings as noted in Paragraph 1.05 A. above, shall be submitted to the
Engineer where required by the Contract Documents or requested by the Engineer, and
shall be submitted at least thirty (30) calendar days (unless otherwise specified by the
Engineer) in advance of their being required for work.
C. Working drawings shall be signed by a registered Professional Engineer, currently
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licensed to practice in the State of South Carolina and shall convey, or be accompanied
by, calculation or other sufficient information to completely explain the structure, machine,
or system described and its intended manner of use. Prior to commencing such work,
working drawings must have been reviewed without specific exceptions by the Engineer,
which review will be general conformance and will not relieve the Contractor in any way
from his responsibility with regard to the fulfillment of the terms of the Contract. All
risks of error are assumed by the Contractor, the Owner and Engineer shall have no
responsibility therefore.
PART 2- PRODUCTS (NOT USED) PART
3- EXECUTION (NOT USED)
END OF SECTION
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SHOP DRAWING COVER SHEET
NOTE: Shop drawings submitted without the required information will not be reviewed, and
will be returned for resubmittal.
TO BE COMPLETED BY CONTRACTOR
1. No. of Copies:

14. Submittal Type:

2. Project Name:

A. Initial Submittal



3. Project No.:

B. Resubmittal



4. Contract No.:

15. Submittal Description (check all that apply):

5. Contractor:

A. Product Data



6. Supplier:

B. Shop Drawing



7. Manufacturer:

C. Samples



8. Product:

D. Material Certification



9. Product Size:

E. Mix Design



10. Model No:

16. Comments (Please indicate any deviations here)

11. Specification Section:
12. Drawing No.:
13. Detail No.:

CONTRACTOR'S CERTIFICATION
Contractor certifies that the attached shop
drawing(s) is approved for use on the Project
as listed above. The Contractor has reviewed
and verified the shop drawing(s) with respect
to:
1. Field Measurement
2. Field Construction Criteria
3. Conformance to Contract Documents

ENGINEER'S REVIEW
APPROVED
APPROVED WITH CORRECTION NOTED
TO BE REVISED AND RESUBMITTED
REJECTED - SEE REMARKS
COMMENTS:

Any deviations from the requirements of the
Contract Documents are listed above.
BY:

BY:

DATE:

DATE:
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SECTION 01410
REGULATORY REQUIREMENTS AND REFERENCES
PART 1 GENERAL
1.1 All work shall comply with applicable codes and standards of the following:
A. South Carolina Department of Health and Environmental Control (SC DHEC)
B. Occupational Safety and Health Act (OSHA)
C. South Carolina Department of Transportation (SC DOT)
D. County, City, and Local Governments
E. Water and Sewer Municipalities and Districts
1.2 SILTATION AND EROSION CONTROL

Surface drainage within the construction limits, shall be graded to control erosion and
sedimentation. Temporary erosion and sediment control measures such as berms, dikes or
drains shall be provided and maintained during construction. The area of bare soil exposed at
any one time by construction operations should be held to a minimum.
1.3 SAFETY AND HEALTH REGULATIONS
A. In addition to other requirements stated elsewhere herein, the Contractor shall comply

with the Department of Labor Safety and Health Regulations for construction
promulgated under the Occupational Safety and Health Act of 1970 (PL 91-596) and
under Section 107 of the Contract Work Hours and Safety Standards Act (PL 91-54).

B. All chemicals used during project construction or furnished for project operations

whether herbicide, pesticide, disinfectant, polymer, reactant, paints, solvents, cleaner or
of other classification must show approval of either EPA or USDA. Use of all such
chemicals and disposal of residues shall be the Contractor's responsibility and shall be in
strict accordance with instructions and applicable local, state and federal regulations.

1.4 REFERENCES

Reference to technical societies, institutions, or governmental standards is made in the
specifications in accordance with the following abbreviations:
A.
B.
C.
D.
E.
F.

AASHTO - American Association of State Highway and Transportation Officials
ACI - American Concrete Institute
ACPA-American Concrete Pipe Association
AIA - American Institute of Architects
ANSI - American National Standards Institute
ASTM - American Society for Testing and Materials
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G.
H.
I.
J.
K.
L.

AWWA - American Water Works Association
NAAMM - National Association of Architectural Metal Manufacturers
NSF – National Sanitation Foundation
OSHA – Occupational Safety and Health Act
SCDHEC – South Carolina Department of Health and Environmental Control
SCDOT - South Carolina Department of

Transportation PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used
END OF SECTION
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SECTION 01510
TEMPORARY UTILITIES
PART 1 GENERAL
1.1 UTILITY SERVICE

The Contractor shall make application for utility services, if any, and shall pay all required
fees and capital costs. The Contractor shall be responsible for all utility costs until the
project is accepted by the Owner.
1.2 TEMPORARY UTILITIES
A. All water required for execution and testing of the work shall be supplied by and at the

expense of the Contractor.

B. The Contractor shall furnish temporary sanitary facilities at the site for his personnel and

others performing work related to the project. Sanitary facilities shall be properly
maintained throughout the construction period. Facilities shall be in an obscure location
to the greatest practical extent.

C. The Contractor shall provide all power required in connection with the work.
D. The Contractor shall make all necessary arrangements and pay all installation charges for

telephone lines required for construction and field engineer offices that may be required.
The Contractor shall be reimbursed for any long distance calls made by the Owner.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used
END OF SECTION
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SECTION 01550
VEHICULAR ACCESS AND TRAFFIC CONTROL
PART 1
1.1

GENERAL

PROJECT ACCESS

A. Contractor shall establish and maintain temporary access roads to various parts of the site

as required to complete the project. Such roads shall be available for the use of all others
performing work in connection with the project.

B. Contractor shall provide and maintain suitable parking areas for the use of all persons

performing work on the project. Parking areas shall be of a size that will eliminate the need
for parking personal vehicles where they may interfere with traffic, Owner's operations,
private property access, or construction activities.

1.2

TRAFFIC CONTROL

A. Although the nature of the project may require that traffic be halted for temporary periods,

vehicular accessibility for local traffic shall be maintained at all times. The Contractor
shall provide and be responsible for all signs, barricades, warning lights and flagmen
required to allow safe vehicular movement in the vicinity of the project.

B. The Contractor shall comply with Part V of the current edition of the “South Carolina

Manual on Uniform Traffic Control Devices for Streets and Highways” as published by
the South Carolina Department of Transportation. The Contractor shall also comply with
any local requirements regarding traffic regulation.

C. For work in the South Carolina Department of Transportation (SCDOT) right-of-way, the

Contractor shall be responsible for identifying and selecting an appropriate traffic control
plan for the given work from the list of standard details available from the SCDOT. These
details are listed in Division 600 of the SCDOT Standard Drawings library. Contractor
shall submit selected detail to the Metropolitan representative for SCDOT review prior to
beginning the work. The work shall not proceed until it has been authorized by the SCDOT
as communicated to the Contractor by the Metropolitan representative.

D. All signs, barricades, etc. used for traffic control shall be removed from the site upon

completion of the project or portion of project requiring traffic control.

PART 2

PRODUCTS

Not Used
PART 3

EXECUTION

Not Used
END OF SECTION
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SECTION 01560
TEMPORARY BARRIERS AND CONTROLS
PART 1 GENERAL
1.1 SECURITY
A. The Contractor shall be responsible for the security of stored materials, unfinished
work, temporary facilities, construction equipment, and all other items stored on the
project site. The Owner shall not be held responsible for losses incurred by the
Contractor from theft or vandalism.
B. The Contractor shall be responsible for the protection of the site and existing facilities
located within the project area. Security measures shall be at least equal to those
usually provided by the Owner to protect his existing facilities during normal
operations.
1.2 PROTECTION OF PROPERTY
A. The Contractor shall be responsible for the protection of public and private property
adjacent to the Work and shall exercise due caution to avoid damage to such property.
B. The Contractor shall repair or replace all existing improvements within the right-ofway, that are not designated for removal (e.g., curbs, sidewalks, driveways, fences,
walls, signs, utility installations, pavement, structures, etc.), which are damaged or
removed as a result of its operations. Repairs and replacements shall be at least equal
to existing improvements and shall match them in finish and dimension.
C. Trees, lawns, and shrubbery that are not to be removed shall be protected from damage
or injury. If damaged or removed due to Contractor's operations, they shall be restored
or replaced in as near the original condition and location as is reasonably possible.
D. The Contractor shall give reasonable notice to occupants or owners of property to
permit them to salvage or reallocate plants, trees, fences, sprinklers, and other
improvements, within the right-of-way, which are designated for removal and would be
destroyed because of the Work.
1.3 BARRICADES
A. Open trenches and other excavations shall have suitable barricades, signs, and lights to
provide adequate protection to the public. Obstructions such as material piles and
equipment shall be provided with similar warning signs and lights.
1.4 DUST CONTROL
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A. The Contractor shall control dust throughout the life of the project within the project area
and at all other areas affected by the construction of the project, including, but not
specifically limited to, unpaved secondary roads, haul roads, access roads, disposal sites,
borrow and material sources, and production sites. Dust control shall not be considered
effective where the amount of dust creates a potential or actual unsafe condition, public
nuisance, or condition endangering the value, utility, or appearance of any property.
1.5 NOISE CONTROL
A. The Contractor shall exercise every reasonable precaution throughout the life of the
project to prevent excessive and unnecessary noise. The Contractor shall choose his
methods so as to minimize the disturbance of area residents.
PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used
END OF SECTION
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SECTION 01570
ENVIRONMENTAL PROTECTION
PART 1 GENERAL
1.1 SUMMARY
A. Review exposure to possible environmental problems with Owner. Establish procedures

and discipline among tradesmen and provide needed facilities, which will protect against
environmental problems (pollution of air, water and soil, excessive noise, and similar
problems).

1.2 WATER AND AIR POLLUTION
A. The Contractor shall exercise every reasonable precaution throughout the life of the

project to prevent pollution of rivers, streams, and bodies of water. Pollutants such as
chemicals, fuels, lubricants, bitumens, raw sewage, and other harmful waste shall not be
discharged into or alongside of rivers, streams, and bodies of water or into natural or
manmade channels leading thereto.

B. Contractor shall provide for the drainage of stormwater and such water as may be

applied or discharged on the site in performance of the Work. Drainage facilities shall be
adequate to prevent damage to the Work, the site, and adjacent property.

C. The Contractor shall comply with all State or local air pollution regulations throughout

the life of the project.

1.3 WASTEWATER FLOW
A. The Contractor shall conduct his operations in manner and sequence, which will provide

for the continued transportation of wastewater flows during construction. Contractor
shall take all actions required to prevent discharge of sewer flow from the system to the
ground or any stream. Any construction actions that impede or interrupt flow shall be
carefully executed and monitored to prevent surcharging and overflow.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used
END OF SECTION

159

SECTION 01700
PROJECT CLOSEOUT
PART 1 GENERAL
A. FINAL INSPECTION
a. Upon receipt of Contractor's request, the Owner will either proceed with inspection or
advise the Contractor of prerequisites not fulfilled. Following initial inspection, the
Owner will advise the Contractor of remaining work. Results of completed
inspection will form initial "punch-list" for final acceptance.
b. Upon receipt of Contractor's notice that work has been completed, including punchlist items resulting from earlier inspections, the Owner will re-inspect the work.
Upon completion of re-inspection, the Owner will either recommend final acceptance
and final payment, or advise the Contractor of work not completed or obligations not
fulfilled as required for final acceptance. If necessary, this procedure will be repeated
until all work has been completed.
B. FINAL DOCUMENTATION
a. Prior to final payment, and before the issuance of a final certificate for payment in
accordance with the provisions of the General Conditions, the Contractor shall file
with the Engineer the documents listed hereinafter.
i. Guarantees. The guarantee required by the General Conditions and all
other guarantees stated in the Specifications.
ii. Release or Waiver of Liens: As required by the General Conditions.
iii. Project Record Documents: Record documents shall be as specified in
Section 01720.
b. The above records shall be arranged in order, in accordance with various sections of
the Specifications, and properly indexed. At the completion of the work, the
Contractor shall certify by endorsement thereof that each of the revised and markedup prints of the Drawings and Specifications is complete and accurate.
c. No review or receipt of such records by the Engineer or the Owner shall be a waiver
of any change from the Contract Documents or the shop drawings, or in any way
relieve the Contractor of his responsibility to perform the work as required by the
Contract Documents.
END OF SECTION
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SECTION 01720
PROJECT RECORD DOCUMENTS
PART 1: GENERAL
1.01

REQUIREMENTS INCLUDED
A. Maintain at the site for the Owner one (1) record copy of:
1. Drawings.
2. Specifications.
3. Addenda.
4. Change Orders and other Modifications to the Contract.
5. Engineer's Field Orders or written instructions.
6. Approved Shop Drawings, Working Drawings and Samples.
7. Field Test records.
8. Construction photographs.
9. Detailed progress schedule.
B. Maintain at the site for the Owner one record sample of each item for which

samples are specified to be furnished.

C. Prior to Completion, deliver Record Documents and Samples to the

Engineer for the Owner.

1.02

RELATED REQUIREMENTS
A. Section 01300 – Submittals
B. Section 01340 – Shop Drawings and Working Drawings

1.03

MAINTENANCE OF DOCUMENTS AND SAMPLES
A. Store documents and samples in Contractor's field office apart from

documents used for construction.

1. Provide files and racks for storage of documents.
2. Provide locked cabinet or secure storage space for storage of samples.
B. File documents and samples in accordance with project manual format.
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C. Maintain documents in a clean, dry, legible condition and in good order. Do

not use record documents for construction purposes.

D. Make documents and samples available at all times for inspection by the Engineer.
E. As a prerequisite for monthly progress payments, the Contractor is to

exhibit the currently updated "record documents" for review by the
Engineer and the Owner.

1.04

MARKING DEVICES
A. Provide felt tip marking pens for recording information in the color code

designated by the Engineer.

1.05

RECORDING
A. Label each document "PROJECT RECORD" or "Record Drawing" as

applicable, with month and year in large bold letters.

B. Record information concurrently with construction progress.
1. Do not conceal any work until required information is recorded.
C. Drawings; legibly mark to record actual construction (complete set):
1. Depths of various elements of foundation in relation to finish first floor datum.
2. All underground piping with elevations and dimensions. Document

changes to piping location. Horizontal and vertical locations of
underground utilities and appurtenances, referenced to permanent
surface improvements. Actual installed pipe material, class, etc.

3. Location of internal utilities and appurtenances concealed in the

construction, referenced to visible and accessible features of the
structure.

4. Field changes of dimension and detail.
5. Changes made by Field Order or by Change Order.
6. Details not on original Contract Drawings.
7. Mechanical and electrical changes.
8. All underground duct banks with elevations and dimensions,

horizontal and vertical locations of underground duct banks, and
manholes along duct banks.
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9. All underground cable elevations and horizontal locations of underground

cables.

D. Specifications and Addenda; legibly mark each Section to record:
1. Manufacturer, trade name, catalog number, and Supplier of each

Product and item of equipment actually installed.

2. Changes made by Field Order or by Change Order.
E. Shop Drawings (after final review and approval):
1. One set of record shop drawings for each process equipment, piping,

(including casings) electrical system and instrumentation system.

1.06

SUBMITTALS
A. At Substantial Completion, deliver one draft full-size original set of the

certified Record Drawings to the Engineer. At Completion, deliver one
complete full-size original set and two full-size plain paper copies of the
certified Record Drawings to the Engineer.

B. Submit one (1) set of specifications, addenda, and Shop Drawings, in

accordance with paragraph 1.05 D and E of this section, prior to Final
Completion.

C. Accompany submittal with transmittal letter in duplicate, containing:
1. Date.
2. Project title and number.
3. Contractor's name and address.
4. Title and number of each Record Document.
5. Signature of Contractor or his authorized representative.

PART 2

PRODUCTS

(Not Used)
PART 3

EXECUTION

(Not Used)
END OF SECTION
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SECTION 01725
EXISTING UTILITIES
PART 1 GENERAL
1.1 EXISTING UTILITIES
A. Special precautions shall be taken by the Contractor to avoid damage to existing

overhead and underground utilities owned and operated by the Owner or by public or
private utility companies. Location of existing lines have been taken from utility records,
supplemented by field inspection and should indicate, in general the type of underground
facilities now in service. However, locations shown are not guaranteed and the
Contractor should not only make his own investigations but should also allow for
contingencies which might arise by reason of encountering unrecorded lines or of lines
being in different locations than indicated on the plans.

B. At locations of the proposed work where there is a possibility of interference with

existing lines, either water, sewer, storm sewer, gas or telephone, the Owner may require
excavation to verify the routing of the work. The Contractor shall include in his price or
prices, the cost of such operations.

C. Before proceeding with the work, the Contractor shall confer with all public or private

companies, agencies or departments that own and operate utilities in the vicinity of the
construction work. The purpose of the conference, or conferences, shall be to notify said
companies, agencies, or departments of the proposed construction schedule, verify the
location of, and possible interference with, the existing utilities that are shown on the
plans, arrange for necessary suspension of service and make arrangements to locate and
avoid interference with all utilities (including house connections) that are not shown on
the plans. The Owner has no objection to the Contractor arranging for the said utility
companies, agencies, or departments to locate and uncover their own utilities.

D. The Contractor will locate all unknown metallic hazards, namely buried pipe, metals, etc.

by using a pipe locator. The pipe locator shall immediately proceed the trench ditching
and all hazards located and marked in such manner as to notify the machine operator of
such hazard.

E. When existing utilities or appurtenant structures, either underground or above ground are

encountered, they shall not be displaced or molested unless necessary, and in such case
shall be replaced in as good or better condition than found as quickly as possible.
Permanent or temporary relocation and replacement of all utilities and appurtenant
structures to accommodate the construction work shall be at the Contractor's expense.

1.2 INTERRUPTION OF UTILITY SERVICE
A. No valve, switch or other control device on existing utility systems shall be operated for

any purpose by the Contractor. All such operations shall be performed by the utility
owner. All consumers affected by such operations or any other service interruption shall
be notified by the Contractor before the operation and advised of the probable time when
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service will be restored. The duration and frequency of any necessary service
interruptions shall be kept to an absolute minimum.
B. All work associated with this Contract, which requires or results in an interruption of

service and restoration of service (whether interrupted intentionally or unintentionally)
shall be performed in a manner which will require minimum interruption time.
Operations to restore service shall be conducted at such periods, whether day or night,
Saturday, Sunday, or holidays, as necessary to restore service in the shortest possible
time interval. Special equipment or labor required to accomplish this work in this manner
shall be at the expense of the Contractor.

1.3 CONNECTION TO EXISTING UTILITIES
A. At places shown on the plans, physical connections will be made between the proposed

and existing lines. The plans indicated the manner in which the connections are to be
made and are based upon information secured from utility records and above grade
surveys. In all instances involving tie-ins, the utility owner shall be consulted and his
approval secured prior to performing the work.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used
END OF SECTION
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SECTION 01740
CLEANING
PART 1 GENERAL
1.1 PROGRESS CLEANING
A. The Contractor shall keep the premises free at all times from accumulations of waste

materials and rubbish. Adequate trash receptacles shall be located on site and shall be
promptly emptied when filled.

B. Construction materials shall be neatly maintained by the Contractor when not in use. The

Contractor shall promptly remove splattered concrete, asphalt, oil, paint, corrosive
liquids, and cleaning materials from surfaces to prevent damage, or discoloration.

C. Volatile wastes shall be properly stored in covered containers and removed daily.
1.2 FINAL CLEANING
A. At closeout time the Contractor shall clean entire work area. Remove non-permanent

protection and labels, clean exposed finishes, remove debris, sweep and wash paved
areas, police yards and grounds, and perform similar cleanup operations needed to
produce a "clean" condition as judged by the Owner.

PART 2 PRODUCTS
Not Used
PART 3 EXECUTION
Not Used
END OF SECTION
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SECTION 02650
SEWER CLEANING AND TELEVISION INSPECTION
PART 1 GENERAL
1.1

SCOPE
A. Work in this section shall consist of furnishing all labor and equipment required to
completely clean sewers from manhole to manhole and to inspect and document the
interior condition of gravity sanitary sewer mains utilizing closed circuit television
(CCTV) equipment.
B. Related Work.
Section 02766 Cured-In-Place Pipe Lining (CIPP) for Laterals
Section 02767 Cured-In-Place Pipe Lining (CIPP) for Main Sewers – Ultraviolet Light
Cured CIPP

1.2

SUBMITTALS
A. The Contractor shall provide one copy of the CCTV inspections to the Engineer. The
inspections and submittals shall be in digital format as specified herein. The inspection
logs shall also be submitted in hard copy format (one copy of the logs printed in color)
and in a pdf file, and the videos shall be submitted on portable hard drives. Each
submittal to the Engineer shall include a transmittal that lists the file names and all
sewer segments and video files included with the submittal. The Engineer will return
any submitted hard drive to the Contractor after the inspections have been reviewed.

PART 2 PRODUCTS – NOT USED
PART 3 EXECUTION
3.1

CLEANING AND TELEVISION INSPECTION OF SEWERS
A. The Contractor shall continuously notify the public of the work being performed. Refer to
Section 01010 for requirements.
B. The Contractor shall perform and provide all necessary traffic control measures to complete
the work. Refer to Section 01010 for requirements.
C. Prior to starting the clean and TV work, the Contractor shall walk the sewers to be cleaned
and televised to locate manholes and identify additional manholes not shown on the drawings.
The Contractor shall note any added manholes and notify the Owner/Engineer so manhole
numbers can be assigned prior to starting the TV inspections. In general, additional manholes
that are found during the inspections shall be numbered as the downstream manhole number
followed by an “A”. The Contractor shall also update the drawings to show any changes
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based on the actual sewer layout. These “red-line” markups shall be submitted to the
Engineer along with the TV inspections.
D. The Contractor shall thoroughly clean and televise the sewers and submit one copy of the final
television inspection video and printed log to the Engineer for review as specified herein. The
Contractor’s cleaning operations shall fully clean the sewers and remove all roots, grease and
debris. The sewers shall be completely cleaned to facilitate CIPP lining installation if so
specified. The cleaning shall be performed and completed from manhole to manhole prior to
the television inspection. The Contractor shall also clean the next downstream sewer (if
included in the project area) prior to performing the TV to make sure there is no debris in the
downstream sewer that may back-up flow and impact the TV inspections. No cleaning
equipment shall be in the sewers while the television inspections are being performed.
The cleaning shall be performed prior to the pre-rehabilitation television inspection.
Acceptance of the cleaning portion of the work shall be dependent upon the results of the prerehabilitation television inspection. Lines not acceptably clean as to permit television
inspection or the subsequent rehabilitation work shall be re-cleaned, re-inspected and resubmitted to the Engineer for review at no additional cost to the Owner.
E. The equipment used for the cleaning operations shall be specifically designed for cleaning
sewers. The Contractor shall use the appropriate equipment to clean all debris, roots and
grease from each sewer segment thoroughly. The required equipment may be high velocity
water jet cleaning equipment with various attachments or mechanical cleaning equipment
such as power buckets or power rodders. The Contractor shall select the cleaning equipment
and procedures based on the conditions of the sewers at the time the work commences. All
solids shall be removed at the downstream manhole of the section being cleaned - passing
material from one sewer segment to another will not be permitted. Cleaning operations shall
begin at the most upstream sewers and proceed downstream. The solids shall be removed
from the site and properly disposed of at approved locations provided by the Contractor.
F. Prior to inserting any mechanical cutter into the sewer (such as a root cutter), the Contractor
shall first quickly televise the sewer to make sure there are no other utilities passing through
the sewer pipe (such as gas lines, cable lines, power lines, water lines, etc.). This requirement
is intended to prevent any damage to other existing utilities and to protect workers. The
television inspection does not need to be recorded or submitted to the Engineer unless there
are existing utilities in the sewer, in which case a snapshot video and an accurate location will
be required. This quick television inspection shall be considered incidental to the cost and no
additional payment will be made. The cost of these inspections shall be included in the unit
costs for cleaning and TV inspection.
G. Water for use on this project will be available from selected hydrants owned and operated by
the Greenville Water System (GWS). Refer to Section 01010 for requirements.
H. The Contractor shall take precautions to avoid damage or flooding to public or private
property being served by the line being cleaned. The Contractor shall be responsible for all
flooding and pay for cleanup from flooding to the satisfaction of the property owner. The
Contractor shall document all backups and submit documentation to the Engineer including
the reason for the backup, the time and date of the backup, the property owner’s name,
address and phone number, the resolution to problem, the time and date the problem was
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resolved, and any special cleanup work that had to be performed. This required
documentation shall be submitted for all backups regardless of when they occur. All cleanup
shall be completed within 4 hours of the backup.
I. The Contractor shall take care in cleaning older sewers and shall protect existing sewers from
damage caused by improper use of cleaning equipment. The Contractor is advised that the
sewers to be rehabilitated under this Contract are in poor structural condition.
J. After the sewers are completely cleaned, the sewers shall be inspected via closed circuit
television (CCTV). As specified previously, no cleaning equipment shall be in the sewers
while the television inspections are being performed. The purposes of the CCTV inspections
are to verify that the sewers have been thoroughly cleaned, to document the condition of the
existing sewers and the locations of service connections, to locate sewer defects that need
repaired, and to confirm that the lining (if specified) can be properly installed and cured.
All CCTV work performed by the Contractor shall be completed in NASSCO PACP format
(latest version) by PACP Certified professionals. A current PACP certification number shall
be included for each person creating/gathering inspection reports.
K. The camera equipment used for the CCTV inspections shall be one specifically designed and
constructed for such inspection. Lighting for the camera shall be suitable to allow a clear
picture for the entire periphery of the pipe. The camera shall be a color, pan-and-tilt camera.
L. The picture quality and definition shall be to the satisfaction of the Engineer. The Contractor
shall submit a sample television inspection after the inspection of the first section(s) of
sewer(s) is performed so that the Contractor and Engineer can agree on performance and
quality of the inspections which must be met throughout the Contract. Sewers not inspected
to the Engineer’s satisfaction shall be re-inspected by the Contractor at no additional cost to
the Owner.
M. All cameras shall move through the sewers via self-powered tractor assemblies – no skid
assemblies shall be permitted. The tractor assemblies used for the inspections shall be the
appropriate size assembly for the pipe being televised according to the manufacturer of the
television equipment. For example, an 8-inch tractor assembly shall be used to televise 8inch-diameter sewers.
N. All inspections shall begin above ground with a video look down into the start manhole to
completely show the manhole and flow in the invert channel below. The inspections shall
then begin from the center of the upstream manhole and end in the center of the downstream
manhole. Prior to starting the camera down the line, a tape measure shall be placed at the pipe
opening at the upstream manhole to clearly show/verify, on-screen, the pipe diameter of the
section of pipe to be televised during the subsequent inspection. The camera shall be moved
through the line from upstream to downstream at a uniform rate. The camera shall be stopped
at major defects and service connections and shall be panned, tilted and rotated to fully view
the defects and connections. All such inspections shall be documented on digital recordings
as specified. Particular attention should be paid to service connections and whether the
services are active or plugged.
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O. Flow levels shall be controlled to a maximum depth of 20% of the pipe diameter. Options for
controlling the flow (if it exceeds 20% depth) that will be considered for approval include use
of flow-through plugs (with continuous monitoring of upstream flow levels) and bypass
pumping. The Contractor may also consider performing the work on off-peak hours when
flow is lower (pending approval by the Owner); any such alternate work times must not
impact residents (noise, lights, general disruption, etc.). If this controlled flow level is too
high to allow the sewer pipe to be clearly visible (flow blocking or inhibiting the TV camera
and video), then further flow control (further plugging or bypass pumping) shall be
immediately implemented at no additional cost.
Every attempt shall be made to avoid any circumstance where the camera goes under water
during the video inspection, specifically when televising through pipe sags. For sag areas, if
the camera goes under water or will go under water, the Contractor shall use jet equipment to
pull the water out of the sag prior to videoing through the sag (the jet equipment shall be
removed from the line before starting the video inspection). This flow control shall be
considered incidental to the Contract as this is standard practice prior to televising through
any area where the camera goes under water and proceeds “blindly”; no additional payment
will be made for performing this work. Some flow needs to remain in the sags if possible so
that the extent of the sag (start and end point) is clearly visible. If the camera lens becomes
fouled by going under water, the camera shall be removed, cleaned and the inspection shall
start over at the start manhole.
P. The inspections shall be complete from manhole to manhole without the need for reverse
setups unless approved otherwise by the Engineer. If, during the work, the CCTV inspection
is blocked by debris, a protruding lateral or sewer system defect, the Contractor shall remove
the blockage or repair the defect as authorized by the Engineer and then continue the
inspection. No additional payment will be made for the initial CCTV inspections that were
blocked.
Q. Reverse setups will only be allowed and accepted for payment if the blockage or defect
preventing the CCTV inspection in the initial direction does not need to be repaired as
determined by the Engineer. The Contractor shall notify the Engineer in writing of such
situations for the Engineer’s review and approval. If approved, payment will be made for the
length of sewer inspected.
R. The accuracy of the measurements cannot be stressed too strongly. Daily calibration of
measuring devices shall be performed. Sewer lengths shown and reported on the CCTV
inspection video and logs shall be within 3 feet (plus or minus) of the actual sewer length as
measured above ground from center of one manhole to the center of the next manhole. CCTV
inspections that do not meet these criteria shall be re-performed and re-submitted to the
Engineer at no additional cost to the Owner.
S. The Contractor is advised that the sewers included in this Contract are old and in poor
structural condition. The Contractor shall use extreme caution during all cleaning and
television inspection work.
T. If the Contractor’s cleaning or television equipment become lodged in the sewers during the
work, the Contractor shall be responsible for removing the equipment, including excavation of
the sewer, and paying all costs associated with the removal unless otherwise agreed to by the
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Engineer (for example, if the equipment is hung in pipe with major structural damage that
definitely needs repaired, the Engineer may agree to pay for removing the equipment).
U. Upon completion of the cleaning and television inspection work, the Contractor shall submit
one copy of the final digital television inspections to the Engineer as specified. The
inspections must be in order and complete or the Engineer will immediately return the
inspections to the Contractor for corrections. The entire work order/work area/basin must be
complete prior to submitting – no partial work orders or work areas will be accepted or
reviewed by the Engineer unless specifically approved otherwise. The final inspection shall
mean that the sewer has been completely cleaned (no roots, debris, grease, tuberculation, etc.),
the inspection is complete from manhole to manhole without the need for a reverse setup
unless otherwise approved, and all protruding service connections have been cut flush with
the existing pipe wall.
V. The Contractor will be paid for all cleaning and television inspections at the unit price bid.
The unit price shall include complete cleaning regardless of the severity of debris and roots.
The Contractor should expect heavy debris and roots.
W. Payment will be made for the initial cleaning and TV inspection that provides a complete
inspection from manhole-to-manhole. Payment will not be made for additional cleaning and
TV inspections that are necessary prior to performing any further work on the sewer, such as
cleaning/TVing right before installing CIPP pipe lining and for confirming acceptance of
excavation work as specified below - the cost of any such additional cleaning and TV
inspections shall be included in the other various unit prices bid.
3.2

TELEVISION INSPECTIONS OF COMPLETED WORK
A. Point repairs to main sewers or manhole replacements may be performed after the initial
television inspections are performed and submitted to the Engineer. After such repair work is
performed, the Contractor shall re-clean and re-televise the sewer/manhole that was repaired
to show the completed work and shall submit the inspections to the Engineer for review and
approval. These inspections need to show the repaired pipe completely (including
connections to the existing pipe and/or manhole) but do not have to be complete inspections
from manhole to manhole. No further work (such as CIPP lining) shall be performed until the
Engineer has reviewed these television inspections. The cost to perform this cleaning and
television inspection work shall be included in the unit prices bid for the point repairs and
manhole replacements.
The purpose of these inspections is to confirm that the work was performed properly,
including proper alignment, grade and connection to the existing sewer. There shall be no
misaligned joints, offset joints, sags in the new pipe, poor connections to manholes, etc. Any
such deficiencies shall be corrected by the Contractor at no cost to the Owner.
B. Sewer replacements from manhole to manhole shall be completely cleaned (to remove all dirt,
debris, etc.) and televised from manhole to manhole after the new sewer is installed and the
work is completed. The inspections should be performed prior to final restoration. The work
shall be performed and submitted to the Engineer in accordance with this Specification
Section. Prior to performing the television inspections, a minimum of 1,000 gallons of water
shall be dropped into the top section of the sewer being televised so that sags and dips in the
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new pipes can be identified during the television inspections by any standing water in the
pipes. There shall be no running water in the sewer while being televised. The cost to
perform this cleaning and television inspection work shall be included in the unit prices bid
for the new sewers.
The purpose of these inspections is to confirm that the work was performed properly,
including proper alignment, grade and connections to the manholes. There shall be no
misaligned joints, offset joints, sags in the new pipe, poor connections to manholes, etc. Any
such deficiencies shall be corrected by the Contractor at no cost to the Owner.
C. Service lateral replacements from the cleanout to the main sewer shall be completely cleaned
(to remove all dirt, debris, etc.) and televised after the new lateral is installed and the work is
completed. The inspections should be performed prior to final restoration. The work shall be
performed and submitted to the Engineer in accordance with this Specification Section except
a push camera shall be used for the TV inspection. Prior to performing the television
inspections, a minimum of 50 gallons of water shall be dropped into the cleanout of the lateral
being televised so that sags and dips in the new pipe can be identified during the television
inspection by any standing water in the pipe. There shall be no running water in the service
lateral while being televised. The cost to perform this cleaning and television inspection work
shall be included in the unit prices bid for the new laterals.
The purpose of these inspections is to confirm that the work was performed properly,
including proper alignment, grade and connections to the tee-wye fitting at the main sewer.
There shall be no misaligned joints, offset joints, sags in the new pipe, poor connections to the
tee-wye fitting, etc. Any such deficiencies shall be corrected by the Contractor at no cost to
the Owner.
3.3

REMOVAL OF PROTRUDING SERVICE CONNECTIONS
A. Service connections that are protruding into the main sewer shall be cut flush with the pipe
wall prior to installing CIPP (refer to Section 02767 Cured-In-Place Pipe Lining (CIPP) for
further details and requirements). In addition, any protruding laterals blocking the CCTV
inspection shall be cut. The cutting shall be accomplished using an internal robotic cutter
specifically designed for such work. The internal remote cutter shall be capable of cutting any
pipe material including PVC, vitrified clay, cast iron, ductile iron and orangeburg pipe. All
cut pieces of the service connection shall be removed from the main sewer pipe. The costs for
removing protruding connections shall be paid at the unit price bid. The Engineer will not
approve payment for excavating protruding services in lieu of cutting them internally unless
there is a specific reason or circumstance in which the lateral cannot be cut.

3.4

DIGITAL VIDEO INSPECTIONS AND CCTV DATABASE
A. All televised sewer inspections performed under this Contract (including pre-rehabilitation
and post-rehabilitation inspections) shall be submitted to the Engineer in electronic (digital)
format.
B. Each submittal to the Engineer shall include the database file along with the video files.
Video files shall be MPEG4 (or other approved format - Engineer to approve). The
Contractor shall make all adjustments necessary to adhere to the required format specified
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herein at no additional cost to the Owner. After the first submittal, the Engineer will notify
the Contractor of any required changes in the data and file format, and the Contractor shall
make such modifications at no additional cost.
C. The digital recording shall include video information that accurately reproduces the original
picture of the video inspection. The video portion of the digital recording shall be free of
electrical interference and shall produce a clear and stable image.
D. Video shall include overlay/text display. Each inspection start shall include overlay display of
section details including at a minimum:
1
2
3
4
5
6
7
8
9
10
11

Owner name
Project name
Contractor name
Street name (if applicable)
Date/time of inspection
MH Start #/MH End #
Pipe material
Pipe size
Direction of Video
Weather or Flow Level
A constant display of the street name, MH start #/MH End #, date and distance shall
appear on screen.

E. CCTV inspector shall move or remove overlay display accordingly so it does not interfere
with the inspection review of particular observations/defects as the inspection is occurring.
As an observation/defect is noted by the inspector, a text display shall appear with the text
describing the observation/defect. Text shall display for a minimum of 4 seconds. Distance
shall appear continuously in the lower right corner of the video image as the camera is
traveling down the line. It is imperative that distance is accurate. The CCTV inspector shall
calibrate/test footage at the beginning of each day as incorrect footage will result in return of
inspections.
F. Completed work shall consist of video files captured live off the inspection camera as
specified herein. The video file resolution shall be 640 x 480. All video files created shall be
consistent with the Owner’s existing codec (as applicable).
G. Each pipe inspection’s observations shall be related to a time point within the video.
H. During the inspection, the video file recording shall pause as the operator selects the
observation/defect notation, eliminating “on hold” video. In situations of reverse inspection,
the reverse inspection shall be in a separate video file.
I. The video files shall be named as follows (unless directed otherwise by the Engineer):
START MH_END MH_PIPEID_DATE.mp4 (or other approved format)
J. The database file and the corresponding video files shall be submitted to the Engineer on
portable external hard drives. The hard drive shall be delivered to the Engineer for reviewing
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the television inspections. The Engineer will return the hard drive to the Contractor after the
inspections have been reviewed. Multiple hard drives will likely be required as the data will
be transferred to the Engineer numerous times throughout the Contract.
K. Each hard drive submitted to the Engineer shall include a transmittal listing the file names and
all sewer segments and video files included on the hard drive. The Contractor shall maintain a
“master” hard drive throughout the Contract that contains all databases and all video files
performed during this project. The databases shall be merged to reduce the number of
individual database files as required by the Engineer. The Engineer will specify which files to
merge.
L. At the end of the Contract, the master hard drive shall be submitted to the Engineer. The
master hard drive shall be complete with all files and all changes required by the Engineer. A
single master hard drive shall be submitted unless otherwise approved by the Engineer. The
master hard drive shall become the property of the Owner. Costs associated with providing
the master hard drive shall be included in the various bid items.
M. Recorded Observations for each inspection shall include: observation distance, observation
defect/description, video counter time where observation occurs within digital video, and
severity rating for each observation/defect.
N. All work submitted by the Contractor shall be completed by PACP Certified professionals. A
current PACP certification number shall be included for each person creating/gathering
inspection reports.
O. The digital database file of the television inspections shall be submitted in a PACP export file
format (latest version) so that the Owner can import the data into their CCTV software system
if so desired.
P. All costs associated with providing the digital television inspections as specified, including
performing the inspections, shall be included in the various bid items – no separate or
additional payment shall be made.
END OF SECTION
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SECTION 02766
CURED-IN-PLACE PIPE LINING (CIPP) FOR SERVICE LATERALS
PART 1
1.1

GENERAL
SCOPE
A. Work under this section consists of furnishing all materials, labor, and equipment
required for the installation of cured-in-place pipe (CIPP) in 4” and 6” service laterals.

1.2

DESIGN AND PERFORMANCE REQUIREMENTS
A. The minimum installed, cured liner thickness shall be derived from traditionally
accepted pipe formulas for various loading parameters and modes of failure and shall
be as recommended by the liner manufacturer for the specific installation conditions
included on this project. The minimum installed thickness for this project shall be 3
mm for 4” laterals and 4 mm for 6” laterals.
B. The cured liner shall have the following minimum structural properties:
Flexural Strength of 4,500 psi in accordance with ASTM D 790
Flexural Modulus of 250,000 psi in accordance with ASTM D 790
Tensile Strength of 3,000 psi in accordance with ASTM D 638
C. The Contractor shall submit thickness calculations, design parameters, etc. to support
the proposed installation.

1.3

SUBMITTALS
A. Submit a contractor statement of qualifications which identifies key personnel and
their specific experience with lining service laterals and recent projects listing the total
quantity of laterals lined. Work and personnel experience listed must reference
projects that used process method and materials to be used on this project. Include
project names, references/contacts and phone numbers.
B. Submit product data for the fabric tube, resin, catalysts, etc. to demonstrate
conformance to the specifications.
C. Submit manufacturer material certifications for the fabric tube and resin that state
conformance to the specifications. The felt tube manufacturer shall provide in their
certification a statement identifying how many years they have produced the felt tube.
Material certifications shall be current and must reference the project.
D. Submit manufacturers’ shipping, storage and handling recommendations for all
components of the CIPP system.
E. Submit CIPP wet-out information to include how the wet-out must be performed,
including specifics on saturating the felt tube, temperature issues, mixing of the resin
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system, and all else pertinent to the wet-out process.
F. Installation procedures and curing schedules shall be submitted.
G. Submit a sample CIPP installation report. The report shall include items such as
service lateral location between manhole numbers, house address served by the lateral
being lined, location, project number, date, time, length lined, resin system, ambient
temperature, curing time, and liner thickness.
H. With each shipment of CIPP delivered to the jobsite, submit certifications that the
CIPP lining was manufactured in accordance with these specifications and the
appropriate ASTM standards.
I. Submit a plan for bypassing sewage around the work area and facilities where sewage
flows must be interrupted to carry the work. The plan shall be reviewed by the
Engineer and shall be acknowledged as acceptable before any work is started.
1.4

DELIVERY, STORAGE, AND HANDLING
A. Materials shall be shipped, stored, and handled in a manner consistent with written
recommendations of the CIPP system manufacturer to avoid damage. Damage
includes, but is not limited to, gouging, abrasion, flattening, cutting, puncturing,
premature curing, or ultra-violet (UV) degradation. The CIPP shall be maintained at a
proper temperature prior to installation to prevent premature curing. All damaged
materials shall be promptly removed from the project site at the Contractor’s expense.

1.5

QUALIFICATIONS
A. The manufacturer of the CIPP lateral lining system must have a minimum of 5 years
experience and at least 50,000 successful laterals installed. The Contractor performing
the service lateral CIPP installation shall be fully qualified, experienced and equipped
to complete this work expeditiously and in a satisfactory manner and shall be certified
and/or licensed as an installer by the CIPP manufacturer. The Contractor must have at
least 20,000 successful CIPP service lateral installations and have a minimum of 5
years experience utilizing the products and installation method intended for use on this
project. The Contractor’s superintendent shall have successfully lined at least 2,000
laterals using a CIPP lateral lining system. Submit a detailed list of references to
include the number of laterals lined with contact names and phone numbers to
document compliance with these qualifications.

1.6

ENVIRONMENTAL REQUIREMENTS
A. The use of the product shall not result in the formation or production of any
detrimental compounds or by-products at the wastewater treatment plant. The
Contractor shall notify Renewable Water Resources (ReWa) of the installation and
comply with all of their regulations.

1.7

PROJECT ACCESS
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A. The Contractor shall utilize existing road rights-of-way and sanitary sewer easements
to perform the work unless notified otherwise. The Contractor shall coordinate with
and meet the requirements of the Owner, Department of Transportation (DOT), the
City/County, or any other agency or municipality that may be impacted by the work.
1.8

WARRANTY
A. The materials used for the project shall be certified by the manufacturer for the
specified purpose. The manufacturer shall warrant the liner to be free from defects in
raw materials for one (1) year from issuance of Substantial Completion for the Project.
The Contractor shall warrant the liner installation for a period of one (1) year from
issuance of Substantial Completion.

1.9

REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. The Contractor shall ensure that the products and work comply with the current
version of the following American Society for Testing and Materials (ASTM)
standards:
1. ASTM D638 - Standard Test Method for Tensile Properties of Plastics
2. ASTM D790 - Standard Test Method for Flexural Properties of Unreinforced
and Reinforced Plastics and Electrical Insulating Materials
3. ASTM D2412 - Standard Test Method for Determination of External Loading
Characteristics of Plastic Pipe by Parallel-Plate Loading
4. ASTM D5813 - Standard Specification for Cured-in-Place Thermosetting
Resin Sewer Pipe
5. ASTM F1216 - Standard Practice for Rehabilitation of Existing Pipelines and
Conduits by the Inversion and Curing of a Resin-Impregnated Tube
6. ASTM F1743 – Standard Practice for Rehabilitation of Existing Pipelines and
Conduits by Pulled-in-Place Installation of Cured-in-Place Thermosetting
Resin Pipe (CIPP)
Where reference is made to one of the above standards, the revision in effect at the time
of bid opening shall apply.

PART 2 PRODUCTS
2.1

CURED-IN-PLACE-PIPE LINING FOR LATERALS
A. Cured-In-Place-Pipe (CIPP) lining for laterals shall be BLD “Service Connection Seal
+ Lateral” Full Wrap Style Connection Seal by BLD Services, LLC or approved equal.
Approved “equal” products include LMK T-Liner and Trelleborg Epros MTH. These
“equal” products shall be of similar nature and have similar properties and
characteristics as the specified BLD system.
177

B. The liner shall be fabricated to a size that when installed will neatly fit the internal
circumference of the service lateral specified by the Owner. Allowance shall be made
for circumferential stretching during insertion. The liner shall be a one piece joint-less
polyester felt tube that will create a watertight seal at the mainline connection.
C. The CIPP lateral lining system shall be installed from the main sewer and inserted up
into the service lateral pipe by an approved inversion/insertion method without the
need for a cleanout. The CIPP lateral lining system must be capable of lining up to 50
feet of lateral from the main without a cleanout. Cleanouts may or may not be
available on this project. Cleanouts may be installed to facilitate installations over 50
feet, which may involve an overlap process by inserting additional CIPP through the
cleanout back to the CIPP termination point. If no cleanout is available and the length
is greater than 50 feet (and the lateral lining method is not capable of the required
distance), then the lateral will be deleted from the Contract.
D. The CIPP lateral lining system must provide a watertight seal at the mainline and a
structural repair of the lateral over the specified length. The CIPP shall extend to the
cleanout if one exists and shall cover the wye/tee joint on the downstream side of the
cleanout so that all lateral joints have been lined over. In some instances, the CIPP
will be specified to be installed to the 4” to 6” transition at the property line, in which
case a transition section in the CIPP will be required at that location (to be provided at
no additional cost to the Owner). If a cleanout is lined through to reach the final
termination point, the Contractor shall fully re-open the cleanout after installation.
The required length of liner shall be verified in the field by the Contractor prior to
impregnation and fabrication of the liner.
E. When cured, the CIPP shall form a continuous, tight-fitting, hard, impermeable liner
which is chemically resistant to any chemicals normally found in domestic sewage.
The liner shall be chemically resistant to trace amounts of gasoline and other oil
products commonly found in municipal sewerage and soils adjacent to the sewer pipe
to be lined.
F. The CIPP shall be fabricated to a size that will tightly fit the service lateral being
rehabilitated after being installed and cured. The liner shall be capable of fitting into
irregularly shaped pipe sections and through bends and dips within the service lateral.
Allowance for longitudinal and circumferential expansion shall be taken into account
when sizing and installing the liner. All dimensions shall be verified in the field by the
Contractor prior to fabrication of the liner. Field measurements shall be used to ensure
maximum closure between the new liner and the existing sewer pipe. The liner shall
be a one piece joint-less polyester felt tube that will create a watertight seal at the
mainline connection. Any leakage found shall be eliminated by the Contractor at no
additional cost to the Owner.
G. The felt tube shall be impregnated with the specified resin and catalyst system. This
impregnation is termed “wet-out”. All wet-out shall be performed on site using a
vacuum impregnation system.

178

PART 3 EXECUTION
A. The Contractor shall thoroughly clean and televise each lateral specified to be lined,
including the removal of all roots, grease, debris, silt, etc. Refer to Section 02650 for
general cleaning and TV requirements including format and data submittal
requirements. All work shall be performed in accordance with Section 02650 as
applicable.
All cleaning and TV inspections shall be performed from the main sewer. The
cleaning equipment and CCTV inspections shall be performed by launching the
cleaning heads and camera from the main sewer up into the lateral to the edge of the
sewer and/or road R/W. The main TV camera shall record video as it travels down the
main sewer to the lateral location to provide the Engineer with a current view of the
sewer and other lateral connections. The cleaning operations shall fully clean the
service lateral and remove all debris, roots, grease, etc from the lateral to facilitate the
CIPP installation. The service lateral TV inspections shall extend to the existing
cleanout (if one exists). If a cleanout does not exist, the Contractor shall locate the
lateral at the edge of the road and/or sewer R/W using a sonde on the TV camera and
install a stake over the lateral where a cleanout should be installed (at the edge of the
road R/W and/or property line). The Engineer/Owner will decide whether or not to
install a cleanout at this location. The Contractor shall submit recommendations for
whether a cleanout is required to be installed for the lateral lining installation. It shall
be the responsibility of the Contractor to verify, prior to installation, that all internal
debris has been removed from the sewer line.
B. The Contractor shall carefully inspect the interior of the service lateral to determine
the location of any conditions which may prevent proper installation of the lateral liner
into the pipelines, and it shall be noted so that these conditions can be corrected. A
flash drive/hard drive and suitable log shall be completed and submitted to the
Engineer for review.
In order to expedite the installation process, the Engineer may approve the Contractor
making field decisions on the suitability of the CIPP installation so that the Contractor
does not have to wait for the Engineer’s approval to install the CIPP. This will
expedite the installation process. The Engineer must specifically approve the
Contractor making these decisions.
C. Line Obstructions – If inspection reveals an obstruction that cannot be removed by
conventional sewer cleaning equipment, as in solids, dropped joints or collapsed pipe
then the Contractor shall inform the Engineer and the Engineer will determine whether
to repair the service lateral or remove the service lateral from the Contract and add
another service lateral in its place. Any such repairs shall be made by the Owner.
D. The Contractor shall fully open and brush the existing lateral connections to the
existing mainline CIPP as necessary to facilitate the installation of the lateral lining
system. The cost to further cut and brush the lateral opening shall be included in the
cost for the lateral lining.
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E. Care shall be taken in shipping, handling and laying to avoid damaging the CIPP. Any
CIPP damaged in shipment shall be replaced as directed by the Engineer. Any CIPP
showing a split or tear or has been mishandled shall be marked as rejected and
removed at once from the work.
F. The Contractor shall continuously notify the public of the work being performed.
Refer to Section 01010 for requirements.
G. The Contractor shall perform and provide all necessary traffic control measures to
complete the work. Refer to Section 01010 for requirements.
H. Water for use on this project will be available as specified in Section 01010.
I. The Contractor shall bypass pump sewage flows around the lining work while it is
being performed. The Contractor is responsible for handling and accommodating all
existing wastewater flows during the work. Refer to Section 01010 for requirements.
The Contractor shall coordinate with the homeowner/business in advance of all work
to ensure the lateral will be inactive at the time of the CIPP installation. Otherwise,
the Contractor shall bypass flows in the laterals.
J. The Contractor shall furnish and install the CIPP lateral lining in the specified laterals
and to the required/specified length. The installation of the CIPP shall be in complete
accordance with the manufacturer’s specifications and applicable provisions of ASTM
F1216 or ASTM F1743 except as modified herein.
K. The Contractor shall designate a location where the liner will be vacuum impregnated
prior to installation. The Contractor shall allow the Engineer/Owner to inspect the
materials and “wet-out” procedure. A catalyst system compatible with the resin and
liner shall be used.
L. The wet-out liner shall be loaded inside a pressure apparatus above ground and
utilizing a hydrophilic sealant (or equivalent) on the backside of the connection
applied in a one half to one-inch wide bead to enhance a watertight seal. Also, a twopart 100% solid epoxy (reference ASTM C-881) shall be applied at a volume not less
than 6 ounces to the lateral brim interface to insure adhesion against the host pipe.
The pressure apparatus, with an end attached to a robotic device, shall be winched
through the mainline pipe to the service connection. The robotic device, together with
a television camera, will be used to position the pressure apparatus’ inversion elbow at
the service connection opening. Air pressure, supplied to the pressure apparatus
through an inversion hose, shall be used to invert the wet-out liner through the lateral
pipe to the R/W location and/or cleanout location. The inversion head will be adjusted
to be of sufficient pressure to cause the impregnated liner to invert completely in the
lateral pipe and hold the tube tight to the pipe wall. Care shall be taken during the
curing process so as not to overstress the tube.
M. Curing – All curing shall be accomplished through ambient cure means. An
accelerated ambient-temperature curing resin system shall be utilized to expedite
curing as recommended by the CIPP system manufacturer. Initial cure shall be
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deemed to be completed when inspection of the exposed portions of the CIPP appears
to be hard and sound. The cure period shall be of a duration recommended by the
resin manufacturer, as modified for the installation process. The Contractor shall cool
the hardened CIPP to a temperature of approximately 100 degrees F before relieving
the pressure from the pressure apparatus. Care shall be taken to maintain proper
pressure throughout the cure and cool-down periods. No flow shall pass through the
lateral until the initial cure is achieved.
N. Installation reports shall be generated for each service lateral lined. The reports shall
document installation, including manhole numbers and service lateral location, street
names/sewer location, project number, date, time, temperature, curing time, liner
thickness, etc. A sample report shall be submitted to the Engineer for approval prior to
installing any lining. The reports shall be submitted to the Engineer prior to requesting
payment.
O. Finish – The finished CIPP shall provide a watertight connection seal at the mainline
and extend continuous over the entire length of the service lateral and be free of dry
spots, lifts, ribs, bumps, delaminations, etc., and there shall be no leakage of
groundwater around, through or under the CIPP. This continuous one piece structural
pipe-within-a-pipe shall not inhibit the closed circuit television post video inspection
of the mainline or service lateral pipes. Any liner that does not meet these
Specifications shall be repaired by the Contractor as agreed to by the Engineer at the
Contractor’s expense.
P. Testing – For every 20 laterals, one flat plate sample shall be taken and sent to a 3rd
party test laboratory for confirmation of short term flexural modulus and strength
properties in accordance with ASTM F1216. The test results shall meet or exceed the
values used in the design of the CIPP lateral liner. The cost of the testing shall be
included in the cost of the lateral lining.
Q. After the lateral liner is fully cured, the Contractor shall TV the finished lateral liner
from the main sewer to the termination point, and shall submit one copy of the final
video inspections to the Engineer for review and acceptance. The post-rehab TV
inspections shall be submitted prior to requesting payment.
R. During the warranty period, any defects which will affect the integrity or strength of
the CIPP liner shall be repaired at the Contractor’s expense in a manner mutually
agreed upon by the Owner and the Contractor.
S. Upon completion of the CIPP installation, the Contractor shall fully remove and
legally dispose of all pieces and scraps of CIPP from the sewer system and project work
areas. Any surface areas damaged or disturbed by the Contractor’s operations shall be
restored to pre-construction conditions or better as approved by the Engineer at no
additional cost to the Owner.

END OF SECTION
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SECTION 02767
CURED-IN-PLACE PIPE LINING (CIPP) FOR MAIN SEWERS ULTRAVIOLET (UV) LIGHT CURED CIPP
PART 1
1.1

GENERAL
SCOPE
A. Work under this section consists of furnishing all materials, labor, and equipment
required for the installation of cured-in-place pipe (CIPP) in main sewers cured by
ultraviolet (UV) light.

1.2

DESIGN AND PERFORMANCE REQUIREMENTS
A. The CIPP shall be designed for a life of 50 years or greater in accordance with
ASTM F1216, Appendix X.1, for “fully deteriorated gravity pipe conditions.”
The Bid Form and/or Drawings may list alternate minimum required thicknesses
for installation based on the Engineer’s decision for specific installations and may
list specific thicknesses for larger diameter sewers.
Each CIPP shall be designed to withstand internal and/or external loads as
dictated by the site and pipe conditions. Unless listed by the Engineer on the Bid
Form and/or Drawings, the required installed thickness of the CIPP shall be
derived using the standard engineering methodology as found in ASTM F1216,
Appendix X1. In no case shall the installed thickness be less than 3 mm. The
thickness calculations shall be submitted to the Engineer prior to CIPP
installation. The designs shall include a step-by-step calculation that shows all
equations, defines all variables, lists all assumptions, and clearly indicates all
values used for the design.
B. The layers of the finished CIPP shall be uniformly bonded. It shall not be
possible to separate any two layers with a probe or point of a knife blade so that
the layers separate cleanly or such that the knife blade moves freely between the
layers. If separation of the layers occurs during testing of the field samples, new
samples will be cut from the work. Any reoccurrence may be cause for rejection
of the work.
C. The structural CIPP wall thickness design for this Project is being based on the
design criteria listed below, which reflects typical physical properties of Saertex
Liner by Saertex Multicom. The wall thickness calculations are also in
accordance with ASTM F2019-20 and the design equations in Appendix X1 of
ASTM F1216. The minimum wall thicknesses presented herein and as shown on
the Bid Form for the various depths are based on Saertex and shall be considered
the minimum wall thicknesses for each depth category.
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For any products other than Saertex, the Contractor shall submit detailed product
information and test results to document the physical properties of the proposed
liner. The tests results shall include certified 20,000 hour test results to document
the long-term creep factors to be used in the design calculations. The Contractor
shall also submit design calculations from the proposed liner manufacturer which
are based on the proposed product’s documented physical properties. The liner
thicknesses for installation shall be adjusted (as required by the calculations) to
the various specified depths based on the proposed product’s physical properties
and the design calculations submitted. Under no circumstance shall the installed
liner be thinner than specified herein for the various depths of sewer, regardless of
the submitted calculations. Payment will be made for the installed CIPP based on
the depth of installation.
Design Safety Factor
Short-Term Flexural Modulus
Short-Term Flexural Strength
Creep Retention Factor
Ovality
Soil Modulus
Soil Density
Soil Coefficient of Friction
Groundwater Depth
Live Load
Poisson’s Ratio
Enhancement Factor, K
Service Temperature Range
Maximum Long-Term Deflection

2.0
2,450,000 psi
39,000 psi
75% (based on 20,000 hour tests)
2%
1,000 psi
120 pounds per cubic foot
0.130 r
Ground Surface Elevation unless
otherwise noted
H20 Highway
0.3
7
40 to 140 degrees F
5 percent

NOTE: A modification to the soil modulus may be considered for sewers
with more than 30 feet of cover as approved or specified by the Engineer.
In addition, where other data exists for ovality or other parameters, the
required structural CIPP wall thickness shall be based on the more
stringent parameters unless otherwise approved or specified by the
Engineer.
Based on the above Saertex physical properties, the minimum installed, cured
liner thicknesses per various depths shall be as listed below. The Bid Form
and/or Drawings may list alternate thicknesses for installation based on the
Engineer’s decision for specific installations.
8” sewer:

0’ to 30’ deep =

3 mm

10” sewer:

0’ to 26’ deep =

3 mm
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1.3

12” sewer:

0’ to 18’ deep =
18.1’ to 30’ deep =

3 mm
4 mm

15” sewer:

0’ to 10’ deep =
10.1’ to 20’ deep =
20.1’ to 30’ deep =

3 mm
4 mm
5 mm

16” sewer:

0’ to 9’ deep =
9.1’ to 18’ deep =
18.1’ to 29’ deep =

3 mm
4 mm
5 mm

18” sewer:

0’ to 13’ deep =
13.1’ to 22’ deep =

4 mm
5 mm

24” sewer:

0’ to 12’ deep =
12.1’ to 18’ deep =
18.1’ to 25’ deep =

5 mm
6 mm
7 mm

30” sewer:

0’ to 10’ deep =
10.1’ to 15’ deep =
15.1’ to 21’ deep =
21.1’ to 27’ deep =

6 mm
7 mm
8 mm
9 mm

36” sewer:

0’ to 10’ deep =
10.1’ to 14’ deep =
14.1’ to 18’ deep =
18.1’ to 23’ deep =

7 mm
8 mm
9 mm
10 mm

42” sewer:

0’ to 10’ deep =
10.1’ to 13’ deep =
13.1’ to 16’ deep =
16.1’ to 20’ deep =
20.1’ to 25’ deep =

8 mm
9 mm
10 mm
11 mm
12 mm

48” sewer:

0’ to 8’ deep =
8.1’ to 12’ deep =
12.1’ to 15’ deep =
15.1’ to 18’ deep =
18.1’ to 22’ deep =
22.1’ to 26’ deep =

9 mm
10 mm
11 mm
12 mm
13 mm
14 mm

SUBMITTALS
A. Submit a contractor statement of qualifications which identifies key personnel
and their specific UV light cured CIPP experience, and recent projects listing
the total length of UV light cured CIPP installed by host pipe diameter. Work

184

and personnel experience listed must reference projects that used process
method and materials to be used on this project. Include project names,
references/contacts and phone numbers.
B. Submit, prior to the installation or use of any lining materials or equipment,
certified test results from the manufacturers which indicate that all materials
conform to the applicable requirements.
C. Submit test results of the proposed resin that meet the chemical resistance
requirements of ASTM F2019-20, Section 5.2.7. The chemical resistance
tests will be completed in accordance with Test Method D5813.
D. Submit manufacturer information that describes the materials, curing speeds,
curing installation processes, installation pressures, temperature limitations,
and recommended post curing documentation.
E. Submit manufacturer material certifications that state conformance to the
specifications. Material certifications shall be current and must reference the
project.
F. Submit manufacturers’ shipping, storage and handling recommendations for
all components of the CIPP system.
G. Submit CIPP wet-out information. Wet-out information shall include the
identification of the wet-out facility and process description and a sample wetout form. The wet-out forms shall document, at a minimum, the date and time
of wet-out, the wet-out supervisor, the wet-out facility address, the location
where the CIPP will be installed (by manhole numbers), the CIPP diameter,
the length of wet-tube and dry-tube, the thickness of the CIPP, the liner
manufacturer, the resin used (by product name and batch/shipment number)
and quantity, the catalyst(s) used (by product name) and quantity, any quality
control samples taken, and all else pertinent to the wet-out process.
H. Installation procedures and curing schedules shall be submitted. The
Contractor shall provide this information without delay or claim to any
confidentiality. Testing procedures and quality control procedures shall also
be submitted.
I. Submit a sample CIPP installation report. The report shall include items such
as manhole numbers, location, project number, date, time, temperature, curing
time, liner thickness, etc.
J. Submit the recording of the curing parameters for every segment. The
recording shall include:
a. Curing speed
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b.
c.
d.
e.
f.

Light source working and wattage
Inner air pressure
Curing temperatures
Date and time
Length of liner

K. Submit data from during the curing process. Infrared sensors shall be used to
record curing data that shall be submitted to the Engineer with a post CCTV
inspection. This shall be accomplished using a computer and database that are
tamper proof.
L. With each shipment of CIPP delivered to the jobsite, submit certifications that
the CIPP lining was manufactured in accordance with these specifications and
the appropriate ASTM standards. In addition, wet-out forms documenting the
wet-out shall be delivered with each section of CIPP manufactured and
delivered to the jobsite.
M. With each shipment of resin to the wet-out facility, submit certification that the
resin was manufactured under ISO 9001 certified procedures and meets these
specifications.
N. Submit a plan for bypassing sewage around the work area and facilities where
sewage flows must be interrupted to carry the work. The plan shall be reviewed
by the Engineer and shall be acknowledged as acceptable before any work is
started.
O. Submit CIPP thickness. Any deviations from the design parameters should be
clearly noted.
1.4

DELIVERY, STORAGE, AND HANDLING
A. Materials shall be shipped, stored, and handled in a manner consistent with
written recommendations of the CIPP system manufacturer to avoid damage.
Damage includes, but is not limited to, gouging, abrasion, flattening, cutting,
puncturing, premature curing, or (UV) degradation. All damaged materials shall
be promptly removed from the project site at the Contractor’s expense.

1.5

QUALIFICATIONS
A. The Contractor performing the CIPP installation shall be fully qualified,
experienced and equipped to complete this work expeditiously and in a
satisfactory manner and shall be certified and/or licensed as an installer by the
CIPP manufacturer. The Contractor must have successfully installed at least
300,000 feet of glass fiber reinforced, UV light cured CIPP for a minimum of 10
years in wastewater collection systems.
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The Contractor shall submit detailed references (project names, dates, owner
contact names and numbers, project descriptions with lengths installed, etc.) to the
Engineer as requested to demonstrate compliance with the above experience
requirements. The Engineer’s decision on whether the Contractor meets the
experience requirements shall be final, and the Contractor shall not be due any
additional money if the experience requirements are not met.
B. The Contractor’s personnel shall have the following experience with the products
and installation method to be used on this project.
Project Manager – Shall have a minimum of 5 years managing CIPP
projects for wastewater collection systems.
Superintendent - Shall have a minimum of 5 years of on-site
supervision of CIPP projects for wastewater collection systems. The
superintendent shall have supervised a minimum of 300,000 feet of
installed CIPP in wastewater collection systems of which 50,000 linear
feet must be glass fiber reinforced, UV light cured CIPP.
C. The CIPP product manufacturer shall have at least 10 years of experience in the
successful manufacturing of glass fiber, UV cured-in-place liners. The CIPP
product must have been installed in a minimum of 5,000,000 feet or 4,000
manhole to manhole line sections of successful wastewater collection system
installations worldwide, of which 1,000,000 feet shall be within the U.S. The
manufacturer and facility shall not change throughout the duration of the contract
unless approved by the Engineer in writing.
D. Approved CIPP products are listed in these specifications. Even though the
Contractor’s product may be listed as approved, the Contractor shall still meet the
experience requirements specified above, or the Contractor will not be approved
for this work.
1.6

ENVIRONMENTAL REQUIREMENTS
A. The use of the product shall not result in the formation or production of any
detrimental compounds or by-products at the wastewater treatment plant.

1.7

PROJECT ACCESS
A. The Contractor shall utilize existing road rights-of-way and sanitary sewer
easements to perform the work unless notified otherwise. The Contractor shall
coordinate with and meet the requirements of Department of Transportation, the
Owner, or any other agency or municipality that may be impacted by the work.
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1.8

WARRANTY
A. The materials used for the project shall be certified by the manufacturer for the
specified purpose. The manufacturer shall warrant the liner to be free from defects
in raw materials for one (1) year from the date of final acceptance by the Owner.
The Contractor shall warrant the liner installation for a period of one (1) year from
the date of final acceptance by the Owner.

1.9

REFERENCE SPECIFICATIONS, CODES AND STANDARDS
A. The Contractor shall ensure that the products and work comply with the current
version of the following American Society for Testing and Materials (ASTM)
standards:
1.
2.
3.
4.

ASTM D543 - Test Method for Resistance of Plastics to Chemical Reagents
ASTM D578 - Standard Specification Glass Fiber Strands
ASTM D638 - Standard Test Method for Tensile Properties of Plastics
ASTM D790 - Standard Test Method for Flexural Properties of
Unreinforced and Reinforced Plastics and Electrical Insulating Materials
5. ASTM F1216 - Standard Practice for Rehabilitation of Existing Pipelines
and Conduits by the Inversion and Curing of a Resin Impregnated Tube
6. ASTM F1743 – Standard Practice for Rehabilitation of Existing Pipelines
and Conduits by Pulled-in-Place Installation of Cured-in-Place
Thermosetting Resin Pipe (CIPP)
7. ASTM F2019-20 - Standard Practice for Rehabilitation of Existing
Pipelines and Conduits by the Pulled in Place Installation of Glass
Reinforced Plastic Cured-in-Place (GRP-CIPP) Using the UV-Light
Curing Method
8. ASTM D2122 Standard 1 Test Method for Determining Dimensions of
Thermoplastic Pipe and Fittings
9. ASTM D3567 Standard Practice for Determining Dimensions of
‘‘Fiberglass’’ (Glass-Fiber- Reinforced Thermosetting Resin) Pipe and
Fittings
10. ASTM D5813 - Standard Specification for Cured-in-Place Thermosetting
Resin Sewer Pipe
PART 2 PRODUCTS
2.1

CURED-IN-PLACE-PIPE LINING
A. UV Cured-In-Place-Pipe (CIPP) lining shall be one of the following products or approved
equal. The products below shall adhere to all requirements specified herein and shall be
modified as necessary to meet these requirements



Saertex Liner by Saertex Multicom
Inliner STX by Granite Inliner
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Alphaliner by Reline America
Berolina-Liner by Vortex
iPlus Glass by Insituform

B. The CIPP tube shall consist of one or more layers of glass fiber reinforced materials capable
of carrying resin, withstanding installation pressures and curing temperatures. The CIPP
tube should be compatible with the resin system to be used on this project.
C. The CIPP tube should be fabricated under controlled conditions to a size that, when
installed, will tightly fit the internal circumference and the length of the original conduit.
The tube shall be able to stretch to fit irregular pipe sections and negotiate minor bends in
the sewer and shall have sufficient strength to bridge missing pipe sections.
D. The glass fiber tube shall be saturated with the appropriate resin using a resin bath system
to allow for the lowest possible amount of air entrapment. An inner and outer material
shall be added that are both impervious to airborne styrene with the outer material also
having UV blocking characteristics. If required by the liner manufacturer, the inner
membrane will be removed after the installation and curing processes are completed.
E. The Contractor shall verify the lengths in the field before cutting the CIPP tube to length.
Continuous individual liners can be made over one or more manhole to manhole sections.
F. The CIPP tube shall be uniform in thickness and when subjected to the manufacturer
recommended installation pressures shall meet or exceed the designed wall thickness.
G. Interior and exterior plastics shall be styrene resistant to protect and contain the resin used
in the liner.
H. A pre-liner (or “gliding foil”) shall be inserted into the pipe prior to inserting the liner as
deemed necessary by the Contractor and/or as required by the CIPP manufacturer for
proper installation and to meet CIPP warranty requirements.
I. The liner is to be constructed of with an inner fleece layer giving the exposed inside surface
a resin rich layer.
J. The wall color of the interior pipe surface of CIPP after installation shall be a light
reflective color so that a clear detailed examination with CCTV inspection may be made.
K. The fiberglass within the liner shall be non-corrosion (E-CR Glass) material and shall be
free from tears, holes, cuts, foreign materials and other surface defects. Its glass fibers
must extend in a longitudinal direction to ensure no longitudinal stretching during the pullin process.
L. At time of manufacture, each lot of CIPP tube shall be inspected and certified to be free of
defects. The CIPP tube shall be marked for distance at regular intervals along its entire
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length, not to exceed five feet. Such markings shall also include the CIPP tube
manufacturer’s name or identifying symbol.
M. The resin used to impregnate the liner shall produce a cured liner pipe resistant to
shrinkage, corrosion, abrasion and shall have a proven resistance to municipal wastewater.
The impregnation equipment shall contain devices to secure a proper distribution of resin.
Following impregnation, the fabric tube shall be exposed to a resin thickening procedure.
N. The resin shall be a chemically resistant, UV cured, isophthalic polyester resin or vinyl
ester resin (as determined by the Engineer).
O. When combined with the CIPP tube, the resin system shall provide a CIPP that meets the
structural requirements of ASTM F2019-20, the minimum physical properties specified in
Section 1.2.C, and those properties which are to be utilized in the design of the lining
system for this project.
P. When combined with the CIPP tube, the resin system shall provide a CIPP that complies
with the chemical resistance requirements specified in ASTM F2019-20, Section 5.2.7.
The chemical resistance tests shall be completed in accordance with ASTM D5813.
Q. The exact makeup of the resin system shall be submitted to the Engineer including the resin
type (manufacturer name and specific resin and applicability to UV-cure CIPP) and
formulations to include any added fillers and catalysts, chemical resistance information,
and UV-cure procedures and requirements (including curing cycles, bulb wattage, etc.).
Any additional/mixing of fillers and catalysts to the resin shall be performed at the wet-out
facility and not at any intermediary mixing facility unless approved otherwise by the
Engineer. Copies of the shipment documents from the resin manufacturer shall be
submitted to the Engineer showing dates of shipment, the originating location and the
receiving location. The Contractor shall submit a Certificate of Authenticity from the resin
manufacturer for each shipment to the wet-out facility (to include the date of manufacture).
This information shall be submitted prior to manufacturing any CIPP.
R. The Contractor shall identify the wet-out facility where all CIPP under this Contract will
be manufactured. All CIPP shall be manufactured from this designated wet-out facility
throughout the entire Contract unless specifically approved otherwise by the Engineer in
writing. Multiple wet-out facilities shall not be allowed.
S. The Engineer, Owner and/or an agent of the Owner may inspect the CIPP during
manufacturing (during “wet-out”). The Contractor shall submit UV wetout schedules so
that an agent of the Owner may inspect the CIPP manufacturing process. The Contractor
shall submit a schedule for manufacturing the CIPP to the Engineer every Friday for the
following week. The Engineer and Owner must be given an opportunity to witness the
manufacturing of all CIPP for this project. If the CIPP is manufactured without providing
the required notice to the Engineer, the CIPP will be marked as rejected prior to installation
and will not be approved for installation in this project.
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T. If the Engineer and/or Owner decide to inspect the manufacturing of the CIPP, the
Contractor shall provide full access to witness the wet-out process and shall provide any
and all information related to the manufacturing as requested by the Engineer, Owner or
the Owner’s agent without delay and without claims of confidentiality or product privacy,
including documentation of all resin and added fillers/catalysts used for each CIPP
segment.
U. The installed thickness shall be measured as specified elsewhere herein. The Contractor
shall submit his proposed plan for ensuring that the installed CIPP meets the minimum
thickness requirements. The plan shall include the proposed CIPP thickness to be installed
(pre-installation thickness) and detailed installation procedures to reduce stretching and to
reduce migration of resin.
PART 3 EXECUTION
A. The Contractor shall continuously notify the public of the work being performed. Refer to
Section 01010 for requirements.
B. The Contractor shall develop and submit to the Engineer a protocol for addressing odor
complaints during the CIPP installation process (primarily styrene odor complaints). The
protocol shall include steps to be taken by on-site and management personnel immediately
when the complaint is received, including discussing the odor with the property
owners/residents to address their concerns and alleviating the odor from the
home/residence or business using fans or other means as necessary. The Contractor shall
also maintain a calibrated portable styrene test unit to immediately document the
atmospheric concentrations of the styrene on the site and in the house/residence/business
when a complaint is received. The styrene concentrations must be tested prior to
exhausting the odors from the house/residence/business. The Contractor shall also utilize
blowers (vacuum blowers) during the CIPP installation to exhaust odors from the sewers
and into the atmosphere during the installation as deemed necessary. This will help to
minimize the potential for odors to travel up service laterals and into homes/businesses.
The blowers shall be strategically placed to exhaust the concentrated odors in an isolated
location. The costs for addressing such odors issues/complaints shall be included in the
unit prices bid for CIPP.
C. The Contractor shall perform and provide all necessary traffic control measures to
complete the work. Refer to Section 01010 for requirements.
D. The Contractor shall develop and submit to the Engineer a proposed shot plan at least 30
days prior to CIPP installation. The shot plan shall identify where the CIPP will be inserted,
the direction of insertion (upstream or downstream), the sewers included in each shot, plans
for addressing CIPP in manholes that the shot goes through, access points, and any other
relevant information. In addition, if there are any manhole-to-manhole sections that exceed
the maximum length that can be provided, the Contractor shall submit information on the
proposed methodology to install two or more shots, overlap details, sealing information,
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and all other relevant information. The Engineer will review and comment or approve.
The Contractor must address the Engineer’s comments and resubmit until resolved.
E. The Contractor shall clean and televise each length of pipe to be lined as specified in the
Section 02650 – Cleaning and Television Inspection. Prior to lining the main sewer and
the pre-rehabilitation television inspection, protruding service lateral connections shall be
internally cut/ground down flush with the pipe wall with a robotic cutter specifically
designed for this purpose and all required point repairs shall be completed. The internal
cutter shall be capable of cutting any pipe material including cast iron, PVC, vitrified clay
pipe, ductile iron pipe and orangeburg pipe.
F. Water for use on this project will be available from selected hydrants as specified. Refer
to Section 01010 for requirements.
G. The Contractor shall bypass pump sewage flows around the lining work while it is being
performed as specified. Refer to Section 01010 for requirements.
H. The Contractor shall take precautions to avoid damage or flooding to public or private
property being served by the sewer being lined. The Contractor shall be responsible for all
flooding and pay for cleanup from flooding to the satisfaction of the property owner. The
Contractor shall document all backups and submit documentation to the Engineer including
the reason for the backup, the time and date of the backup, the property owner’s name,
address and phone number, the resolution to problem, the time and date the problem was
resolved, and any special cleanup work that had to be performed. This required
documentation shall be submitted for all backups regardless of when they occur. All
cleanup shall be completed within 4 hours of the backup.
I. The Contractor shall furnish and install the CIPP lining in the full length of sewer. The
installation of the CIPP shall be in complete accordance with the applicable provisions of
ASTM F2019-20 except as modified herein, these specifications and the manufacturers'
specifications.
J. As required by the CIPP manufacturer and/or as deemed necessary by the Contractor for a
proper installation and to meet warranty requirements, a plastic sheet at least 10 mil thick
(pre-liner or gliding foil) shall be pulled into the host pipe prior to liner insertion to protect
the liner from damage as the liner is pulled in.
K. The liner shall be pulled-in through an existing manhole or approved access point and fully
extend to the next designated manhole or termination point. The pulling speed shall not
exceed 15 ft/min. Care shall be exercised not to damage the tube during the pulling phase.
L. A constant tension winch should be used, as specified by the liner manufacturer, to pull the
glass fiber liner into position in the pipe. The liner shall have a longitudinal fiberglass
reinforcement band which runs the entire length of the liner ensuring that the pulling force
is transferred to the band and not the fiberglass liner. Once inserted, end plugs shall be used
to cap each end of the glass fiber liner to prepare for pressurizing the liner. The end plugs
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shall be secured to prevent them from being expelled due to pressure. Liner restraints shall
be used in manholes.
M. The liner shall then be inflated with air with sufficient pressure to hold the liner tight to the
host pipe wall.
N. The Contractor will video record the liner prior to commencement of the curing process,
and make the recording available to the Engineer upon request.
O. CIPP curing shall be in accordance with applicable ASTM F2019-20, Section 6.6 and 6.7,
with the following modifications:
a. The ultraviolet curing lamps shall operate in a sufficient frequency range to ensure
the curing of the resin.
b. A camera must be located on the ultraviolet light assembly to enable the video
inspection of the liner and to ensure that the liner has been properly inflated and
any liner problems can be identified before curing begins.
c. The Contractor shall submit a documented record of time, rate of travel of the
ultraviolet light assembly, and internal temperatures and pressures during the curing
process to the Engineer upon request.
P. The UV light sources shall be assembled according to the manufacturer’s specifications for
the liner diameter. For the liner to achieve the required water tightness and specified
mechanical properties, the following parameters must be controlled during the entire curing
process, giving the Engineer a record of the curing parameters over every segment of the
entire length of the liner. The recording shall include:
a.
b.
c.
d.
e.
f.

Curing speed
Light source working and wattage
Inner air pressure
Curing temperatures
Date and time
Length of liner

Q. The optimal curing speed, or travel speed of the energized UV light sources, is determined
for each length of liner based on liner diameter, liner thickness, and exothermic reaction
temperature. Curing speed shall be as recommended by the manufacturer and determined
by contractor based on various site specific field conditions. This shall be accomplished
using a computer and database that are tamper proof. During the curing process, infrared
sensors shall be used to record curing data that will be submitted to the Engineer with a
post CCTV inspection.
R. If the liner is manufactured with a removable inner film, the inner film material shall be
removed and discarded after curing to provide optimal quality of the final product.
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S. The CIPP shall be neatly cut 2 inches from the manhole walls after installation unless
otherwise directed by the Engineer. The CIPP shall be sealed at the manholes to provide a
watertight liner connection at the manhole. There shall be no leakage of groundwater into
the manhole between the CIPP and existing sewer pipe and between the existing sewer
pipe and manhole wall. A hydrophilic waterstop (non-bentonite) comprised of modified
chloroprene rubber shall be installed around the liner 6 inches from each manhole wall
prior to processing the liner to provide additional waterstop protection. As the CIPP is
expanded, the waterstop shall be pressed tightly against the existing sewer to provide a
leak-tight seal. The waterstop shall be Hydrotite as manufactured by Greenstreak (St.
Louis, Missouri) or equal. All CIPP connections to manholes shall be further sealed with
an approved non-shrink grout to completely cover the CIPP/manhole connection point.
CIPP lining shall be sealed to manhole linings (where specified) in an acceptable manner
as approved by the Engineer. Further, all invert channels shall be coated with an approved
grout to match the CIPP elevations in the manhole. Submit detailed drawings of the pipemanhole connections to the Engineer for approval, including termination points in
manholes and transitions with manhole linings where installed.
T. The Contractor shall fully reopen all of the existing active service connections in each
length of sewer following lining. The service connections shall be reopened from inside
the sewer by means of a closed-circuit television camera controlled cutting device
appropriate for the CIPP. All openings shall be clean and neatly cut and shall be flush with
the lateral pipe. The openings shall also be buffed with a wire brush to remove rough edges
and provide a smooth finish. The bottom of the openings shall be flush with the bottom of
the lateral pipe to remove any lip that could catch debris. Openings shall be 100% of the
service lateral pipe. The Contractor shall re-open any service lateral that does not meet
this requirement as evidenced by the post-rehabilitation inspections at no additional cost to
the Owner. The Contractor shall be fully responsible for all backups and damage caused
by not fully opening a lateral connection, including paying all costs associated with
repairing damage as required by the Engineer, Owner and/or property owner.
U. Preliminary Post-CIPP TV Inspections: Immediately after the CIPP is installed and the
service connections are completely opened and brushed, the Contractor shall televise the
installed CIPP to verify and document that the CIPP was properly installed and cured and
that all service connections have been opened as specified. The preliminary post-CIPP TV
inspection videos shall be submitted to the Engineer within 1 day of the CIPP being
installed. This will allow the Engineer to confirm that there are no CIPP issues that need
addressed on this sewer and/or future installations and that the service laterals are properly
opened. The preliminary post-CIPP inspections shall clearly show the CIPP liner and all
service connections.
The Engineer will accept these preliminary post-CIPP TV inspections for approving
payment of the installed CIPP with the final post-CIPP inspections as specified herein
being required prior to final payment. The Contractor may submit these inspections as the
final post-CIPP inspections if all grout/concrete work is finalized in the connecting
manholes (including grouting the pipe connections, coating the invert channels, and
performing the specified manhole rehabilitation) and all specifications are met.
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Completing all of the manhole work may be difficult to get finished so that the TV
inspections can be submitted within 1 day as specified above. The Contractor’s unit price
bid for the CIPP shall include preliminary post-CIPP and final post-CIPP TV inspections.
V. Installation reports shall be generated for each segment of liner installed. The reports shall
document installation, including manhole numbers, street names/sewer location, project
number, date, time, temperature, curing time, curing parameters, curing speed, liner
thickness, etc. A sample report shall be submitted to the Engineer for approval prior to
installing any lining. The reports shall be submitted to the Engineer prior to requesting
payment.
W. For every sewer segment that is lined (sewer segment is defined as the sewer between two
manholes), the Contractor shall remove one restrained sample of the installed liner at least
12 inches in length for testing of installed CIPP flexural properties and thickness. The
CIPP testing shall include determining flexural strength, flexural modulus and thickness of
each sample. These three separate individual tests make up one completed CIPP test.
Payment will be made for each completed CIPP test at the unit price bid after the test results
are submitted to the Engineer.
For sewers 12 inches in diameter and smaller, the sample shall be captured by installing
the lining through a section of PVC pipe (same diameter as the existing sewer diameter)
within the most downstream manhole of the installation and at all intermediate manholes
if multiple sewer segments are lined at the same time. For sewers 15 inches in diameter
and larger, plate samples shall be taken and cured in the same water as the installed CIPP.
The Contractor shall be responsible for capturing the samples and preparing the samples
for testing (cutting the samples to the required dimensions, removing the PVC pipe, etc.).
The testing laboratory shall specify the dimensions for the samples. In addition, the
Contractor shall cut a 1-inch wide representative sample (taken at least 2 inches from the
end of the specimen) for the Engineer’s records. The Contractor shall label all samples
including writing on the samples where they were taken (manhole numbers and work
orders) and the date they were taken.
Each day, the Contractor shall forward the samples taken that day to the testing laboratory
and shall deliver the 1-inch-wide representative samples to the Engineer. The Contractor
shall copy the Engineer on all submittals to the testing laboratory. The testing laboratory
shall submit all test results back to the Contractor with a copy directly to the Engineer. The
test results shall be returned to the Contractor and Engineer within 21 days from the
laboratory receiving the samples. If the results are not received in this timeframe, future
pay estimates may be withheld. It shall be the Contractor’s sole responsibility to ensure
that the laboratory meets the specified schedule. The Contractor shall pay the laboratory
for all tests. The Contractor will be paid for the tests through the Contract at the unit price
bid for each completed test.
The Contractor shall select the independent testing laboratory and shall pay the laboratory
for all tests. The Contractor will be paid for the tests through the Contract at the unit price
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bid for each completed test. All testing shall be performed by an independent, accredited,
certified and experienced testing laboratory (minimum 5 years of experience with CIPP
testing) as chosen by the Contractor. The Contractor shall submit the name and location
of the testing laboratory for approval. The submittal shall include the laboratory’s
experience testing CIPP samples, the laboratory’s accreditation/certification to perform
CIPP testing from a recognized accreditation body, and a certified statement from the
laboratory that they are independent from and not associated with the Contractor in any
way.
X. Any lining that does not meet the specified installed strength and/or thickness
requirements, regardless of the amount below the specified requirements, shall be corrected
by the Contractor in a manner approved by the Engineer at no additional cost to the Owner.
The Engineer’s decision on how to correct deficient CIPP installations shall be final.
Options for correcting deficient liner that will be considered by the Engineer include
removing the liner and re-lining the sewer, excavating and replacing the sewer from
manhole to manhole, pipe bursting the sewer from manhole to manhole, re-lining sewers
completely from manhole to manhole, or providing the Owner with a substantial credit.
Credits will only be considered for lining that does not meet the required thickness. CIPP
lining thickness may be up to 5% below the specified minimum installed thickness before
the credit will be applied. For example, if the minimum specified thickness is 3 mm, the
credit will only apply if the CIPP is less than 2.85 mm thick. There will be no “recalculations” of required thicknesses based on actual flexural test results for that sample.
The minimum specified thicknesses shall be required regardless of the final flexural
properties of the CIPP as installed. If a credit is acceptable to the Engineer and Owner, the
credit shall be calculated by multiplying the bid price by the percent that the liner thickness
is below the minimum required installed thickness as follows:
Credit = (1 – (installed CIPP thickness/min required thickness)) x Bid Price
The Contractor shall not assume that a credit will be acceptable to the Engineer or Owner
or that the above formula will be used in all situations or for all installed CIPP thicknesses.
Liner thickness of less than 85% of the required minimum thickness will not be eligible for
any payment.
All credits shall be accounted for on the monthly pay estimates (each and every month) as
the failed test results are received by the Engineer. Credits shall not accumulate until the
end of the Contract. In addition, any other defective CIPP shall be repaired within 21 days
of being identified or payment will be withheld and work will not be allowed to continue.
Y. Following installation of the CIPP, reopening and brushing of all active service lateral
connections, and completion of all manhole rehabilitation including vacuum testing (where
applicable), the Contractor shall conduct a final post-rehabilitation television inspection of
the completed work to verify that the liner installation is acceptable as defined herein. The
sewers shall be thoroughly cleaned prior to performing the television inspections. No
cleaning equipment shall be in the sewers during the post-rehabilitation inspections. The
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pipe shall be dry so that the entire CIPP can be seen. This will require that temporary
plugging or bypass pumping be provided for all post-rehabilitation television inspections.
The post-rehabilitation television inspections shall be in accordance with the inspections
specified in Section 02650 – Cleaning and Television Inspection. The post-rehabilitation
television inspections shall be within 3 feet of the actual sewer length as measured above
ground from center of manhole to center of manhole. Any inspection that exceeds this
limit shall be re-performed and re-submitted to the Engineer prior to payment at no
additional cost to the Owner. One copy of the final post-rehabilitation inspections shall
be submitted to the Engineer for review and approval as specified. The inspections must
be in order, correct and complete or the Engineer will immediately return the inspections
to the Contractor for corrections.
Z.

Payment will not be made for any sewer lining until the Engineer has reviewed and
approved the final CCTV inspection. The final CCTV inspection shall not be performed
until all manhole rehabilitation work is completed (including vacuum testing where
applicable). As specified previously herein, the Engineer will accept preliminary postCIPP TV inspections for payment with the final post-CIPP TV inspections being required
prior to payment of the manhole rehabilitation work (where applicable) and/or final
payment. The Contractor shall submit the required digital inspections a minimum of 10
days in advance of any payment request to provide the Engineer ample time to review the
information.

AA. There shall be no holes, dry spots, lifts, ribs, wrinkles, blisters, ridges, splits, bulges,
cracks, delaminations or other type defects in the CIPP lining. In addition, there shall be
no groundwater leakage through the CIPP or between the liner and the existing pipes
including at the connections to manholes. Defective lining and groundwater leakage
shall be repaired in a manner suitable to and approved by the Engineer at no additional
cost to the Owner.
The Engineer’s decision on how to correct defective lining shall be final. Options for
repairing defective lining that will be considered by the Engineer include removing the
liner and re-lining the sewer, excavating and replacing the sewer from manhole to
manhole, pipe bursting the sewer from manhole to manhole, re-lining sewers completely
from manhole to manhole, or installing a sectional CIPP patch to repair the defective
area.
In addition, the Engineer and Owner may require an additional warranty beyond the
standard warranty period (defined elsewhere in these Specifications) for defective CIPP at
no additional cost to the Owner. This additional warranty will be for a maximum of five
years (one year standard warranty plus four additional years). The warranty should include
all costs associated with the remedial work and be non pro-rated. This additional warranty
may also be required on the entire “batch” of CIPP if the defect appears to be material
related (resin, tube, catalyst, etc.) or wet-out related regardless of the acceptance test results
or visual review of any particular CIPP liner section in that “batch”.
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If a CIPP patch is approved as a repair method for manhole-to-manhole CIPP, the Owner
will not pay the full bid price for that sewer segment (manhole to manhole). The price
reduction (credit) shall be negotiated with the Contractor and shall be acceptable to the
Owner. The credit shall be equal to at least 25% of the unit price bid for the CIPP
installation and shall apply to the entire CIPP lining from manhole to manhole. The Owner
shall have the final decision on the amount of the credit. Any such credits shall be
accounted for on the monthly pay estimates (each and every month) as the defective CIPP
is repaired. Credits shall not accumulate until the end of the Contract.
END OF SECTION
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SECTION 02768
MANHOLE REHABILITATION
PART 1 GENERAL
1.01

SCOPE

A. The work under this Section includes the rehabilitation of existing manholes throughout the
project and/or service area.
B. This Section covers the cleaning, repair, structural restoration, and rehabilitation of existing
manholes as required to eliminate leakage into the manholes and to restore structural integrity.
The work includes but is not limited to: cleaning entire manhole interior, repair/reconstruction
of the failed sections of the structure; stopping active leaks through manhole walls and joints;
preparation of surfaces to receive the application of coatings designed to resist the affects of
hydrogen sulfide gas or the affects of aging; and, application of those coatings to provide a
monolithic liner on the inside walls of the manhole as specified.
C. All ancillary work shall be constructed properly in accordance with the Drawings and
Specifications. All defects shall be remedied to the engineer’s satisfaction prior to approval.
1.02

REFERENCE SPECIFICATION, CODES, AND STANDARDS

A. The Contractor shall ensure that the products and work comply with the reference
specifications listed in the Contract Documents.
B. The Contractor shall ensure that the products and work comply with the current version of the
following American Society for Testing and Materials (ASTM) standards:
1. ASTM C78 Standard Test Method for Flexural Strength of Concrete
2. ASTM C94 Standard Test for Ready Mix Concrete
3. ASTM C109 Standard Test Method for Compressive Strength of Hydraulic Cement
Mortars
4. ASTM C234 Standard Test Method for Comparing Concretes on the Basis of the Bond
Developed with Reinforcing Steel
5. ASTM C267 Standard Test Method for Chemical Resistance of Mortars, Grouts, and
Monolithic Surfacings
6. ASTM C321 Standard Test Method for Bond Strength of Chemical-Resistant Mortars
7. ASTM C496 Standard Test Method for Splitting Tensile Strength of Cylindrical Concrete
Specimens
8. ASTM C596 Standard Test Method for Drying Shrinkage of Mortar Containing Portland
Cement
9. ASTM C666 Standard Test Method for Resistance of Concrete to Rapid Freezing and
Thawing
10. ASTM C827 Standard Test Method for Change in Height at Early Ages of Cylindrical
Specimens from Cementitious Mixtures
11. ASTM C882 Test Method for Bond Strength of Epoxy-Resin Systems Used With
Concrete by Slant Shear
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12. ASTM C952 Standard Test Method for Bond Strength of Mortar to Masonry Units
13. ASTM C1072 Test Method for Measurement of Masonry Flexural Bond Strength
14. ASTM C1244 Standard Test Method for Concrete Sewer Manholes by the Negative Air
Pressure (Vacuum) Test
1.03

QUALIFICATIONS

A. The Contractor performing the work, as a company, must have at least five years of
experience coating manholes with cementitious mortar, and shall have successfully installed a
cementitious mortar lining product in a minimum of 2,000 manholes as documented by
verifiable Owner references.
B. The Contractor performing the work shall be fully qualified, experienced and equipped to
complete this work expeditiously and in a satisfactory manner and shall be an approved
installer as certified and licensed by the product manufacturer.
C. The Contractor’s proposed superintendent/foreman for the work under this Contract shall have
successfully installed a cementitious lining product in a minimum of 1,000 manholes as
documented by verifiable Owner references. The Contractor shall submit information to
demonstrate that the experience requirements are met.
D. The cementitious product shall have been manufactured for installation specifically in
manholes for at least five years and shall have been installed in at least 10,000 manholes.
References that are documented and that can be verified shall be submitted to demonstrate
that the cementitious products meet these requirements. Contact names and numbers shall be
included with the references.
E. Approved cementitious products are listed in these specifications. Even though the product
may be listed as approved, the product manufacturer and Contractor(s) shall still meet the
experience requirements specified above, or the products and Contractor will not be approved
for this work.
1.04

SUBMITTALS

A. The Contractor shall submit complete shop drawings of the manhole lining system to
demonstrate compliance with these specifications, to show materials of construction and to
detail installation procedures. Testing procedures and quality control procedures shall also be
submitted.
B. Certifications that the manhole lining was manufactured in accordance with these
specifications and the appropriate ASTM standards shall be submitted with each shipment.
C. For all products to be used for manhole rehabilitation, the Contractor shall submit
manufacturer documents containing product technical information, ASTM test results and
certification, application procedures and specifications for approval, and testing and quality
control procedures.
D. References for the Contractor, superintendent and products shall be submitted to verify the
specified experience.
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E. The Contractor shall submit a plan for bypassing sewage around the work area and facilities
where sewage flows must be interrupted to complete the work. The plan shall be reviewed by
the Engineer and shall be acknowledged as acceptable before any work is started.
1.05

WARRANTY

A. The materials used for the project shall be certified by the manufacturer for the specified
purpose. The manufacturer shall warrant the cementitious liner material to be free from
defects in raw materials for one (1) year from issuance of Substantial Completion for the
Project. The Contractor shall warrant the liner installation for a period of (one) 1 year from
issuance of Substantial Completion.
PART 2 PRODUCTS
2.01

MATERIALS – CEMENTITIOUS MORTAR LINING SYSTEM

A. The Contractor shall line the interior of the manholes with a cementitious mortar lining
system where specified in accordance with the specifications of the manufacturer.
B. The cementitious manhole lining system for the interior of manholes shall be a monolithic
system suitable for use as a trowel- or spray-applied monolithic surfacing in sewer manholes.
The cementitious lining system shall be one of the following specified products or approved
equal:
-

Strong Seal MS-2A, MS-2C, or High Performance by Strong Seal Systems
QM-1s Restore or Aluminaliner by Quadex
Cemtec Silatec MSM or CAM by A.W. Cook Cement
Sewpercoat PG by Kerneos, Inc.
Permacast MS-10,000 or CR-9000 by Action Products Marketing Corp.
PerpetuCrete MSC or CA by Protective Liner Systems
Mainstay ML-72, ML-CA or ML-PF by Madewell
Reliner MSP or Maximum CA Cement by Standard Cement Materials

Where hydrogen sulfide resistance is required and when specified by the Engineer, the
cementitious lining system shall be a 100% calcium aluminate product (product comprised of
calcium aluminate cement and calcium aluminate aggregate). Partial calcium aluminate
products (or blended products) shall not be considered an equal and shall not be approved.
The hydrogen sulfide resistant 100% calcium aluminate products shall be one of the following
products or approved equal:
-

High Performance by Strong Seal Systems
Aluminaliner PF by Quadex
Sewpercoat PG by Kerneos, Inc.
Mainstay ML-PF by Madewell
Cemtec HITECH 100 by A.W. Cook Cement
Maximum CA Plus Cement by Standard Cement Materials
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C. The cementitious lining system shall be a pumpable cement mixture. The lining shall be
installed via low-pressure application only. The materials shall be suitable for all the
specified design conditions. Trowel application may be approved by the Engineer.
D. The cementitious lining shall provide a minimum service life of 25 years. The cured
cementitious lining shall be continuously bonded to all the brick, mortar, concrete, chemical
sealant, grout, pipe and other surfaces inside the sewer manhole. Provide bond strength data
on cured, cementitious lining based on ASTM test methods referenced herein.
E. The cementitious liner when cured shall have the following minimum characteristics at 28
days as measured by the applicable ASTM standards referenced herein:
1. Minimum compressive strength of 6,000 psi
2. Minimum bond strength of 130 psi
3. Shrinkage of less than 0.05%
F. The cementitious lining shall be compatible with the thermal condition of the existing sewer
manhole surfaces. Surface temperatures will range from 20oF to 100oF. Provide test data on
shrinkage of the cementitious lining based on the ASTM standards referenced herein.
F. Chemical sealants or grouts used to seal active manhole leaks, to patch cracks, to fill voids
and to otherwise prepare the manhole surfaces for the lining installation shall be suitable for
the intended purpose and shall be compatible with the lining as certified by the manufacturer.
G. External Coating: Whenever the outside of exposed manholes walls are specified to be coated
with a special exterior cementitious mortar product, the exterior mortar shall be HB2 Repair
Mortar by ThoRoc, SikaTop 123 by Sika Corporation, or approved equal. The installed
thickness shall be at least 2 inches, toweled smooth after application.
2.02

MATERIALS – INJECTION GROUTING

A. The grout used to completely stop identified leaks shall be a polyurethane grout and shall be
Hydro Active Cut by DeNeef Construction Chemicals, AV-202 Multigrout by Avanti
International, or approved equal.
B. The grout shall be suitable for injection and shall expand to seal identified leaks. The grout
shall be installed per the manufacturer’s recommendations. The material shall be suitable for
all the specified design conditions.
C. The grout shall provide a minimum service life of 25 years. When cured, the grout shall be
suitable for sewer system service and chemically resistant to any chemicals or vapors
normally found in domestic sewage. The grout shall be compatible with the thermal
condition of the existing sewer manhole surfaces. Surface temperatures will range from 20oF
to 100oF.
D. The grout shall effectively seal the identified leak in the sewer manhole and prevent any
penetration or leakage of groundwater infiltration at this location or other nearby locations or
within the same pre-cast manhole joint as a direct result of the injected grout. Any leaks from
such migration shall be sealed at no additional cost.
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PART 3 EXECUTION
3.01

DELIVERY, STORAGE, AND SHIPPING

A. Care shall be taken in shipping, handling and placing to avoid damaging the lining products.
Any lining product damaged in shipment, showing deterioration, or which has been exposed
to any other adverse storage condition that may have caused damage, even though no such
damage can be seen, shall be marked as rejected and removed at once from the work.
B. While stored, the lining products shall be adequately packaged and protected. The lining
products shall be stored in a manner as recommended by the manufacturer.
3.02.1 INSTALLATION – CEMENTITIOUS LINING
A. The Contractor shall notify all property owners who discharge sewage directly to the manhole
being rehabilitated 72 hours in advance, giving the date, start time and estimated completion
time for the work being conducted and the impacts to the property owner.
B. Water for use on this project will be available from selected hydrants owned and operated by
the Owner. Refer to Specification Section 01010 for requirements.
C. The Contractor shall clean each sewer manhole to be surfaced and shall dispose of any
resulting material. The cleaning shall be performed using a high power jet wash at a
minimum of 3500 psi water pressure to remove all dust, biological growths, grease, oil, paint
or any other surface contaminants or coatings. The tip of the nozzle shall be a maximum of 4
inches from the manhole wall during cleaning to ensure that 3,500 psi is being applied to the
walls.
D. Coatings that cannot be removed shall be sanded with coarse sand paper to rough the surface
sufficient to obtain and insure adequate bonding of the lining. Roots shall be removed by
manually cutting the roots from inside the manhole.
E. The Contractor shall conduct a visual inspection of each manhole after it is cleaned. All
active, hydrostatic infiltration leaks shall be plugged or sealed with an appropriate grout
compatible with the cementitious lining. Injection grouting may be required to seal active
leaks including leaks in existing invert channels and benches. All loose mortar and rubble of
existing walls, benches and inverts shall be removed.
F. Prior to installing the lining, the Engineer along with the Contractor must inspect and approve
the surface preparation work. The Contractor shall notify the Engineer when the manholes are
ready for inspection. The Contractor is responsible for ensuring proper preparation and
installation conditions including temperature and moisture regardless of the findings by the
Engineer during his inspection. The manhole lining shall be completed immediately after the
inspection, or the manhole may need to be re-cleaned prior to spraying to remove accumulated
debris on the benches and walls.
G. The Contractor shall prepare the manhole to receive cementitious lining as necessary by
reshaping and repairing benches, inverts, and walls where required including smoothing out
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irregular shaped corbel and chimney sections prior to spray application. All interior surfaces
shall be prepared as recommended by the manufacturer. Minimum requirements are as listed
below.
1. All cracks and other voids must be repaired and filled with suitable non-shrinking
cements, sealants or grouts, including all voids between the existing sewer pipes and
manhole walls.
2. All patches shall be smooth and even with the manhole wall.
3. All voids around existing manhole rungs/steps shall be filled.
4. All surfaces shall be suitably prepared for the required bonding of the cementitious lining
as recommended by the manufacturer.
H. A complete, watertight seal shall be provided at pipe and manhole wall connections including
filling in all voids around the connection and completely covering the connection with an
approved non-shrink grout. Contractor shall submit details of how the watertight connections
will be made to the Engineer for review and approval. The invert channel shall be coated with
an appropriate quick-set grout product in complete accordance with the manufacturer’s
instructions.
I. When CIPP is installed in the connecting sewer(s), the invert channel shall be coated with an
approved grout to build up the invert channel to the invert elevations of the new cured-inplace pipe lining (CIPP); to fill all voids, cracks, holes, etc.; and to form a smooth flow
channel. The entire channel shall be coated. The coating shall be a minimum ¼-inch thick.
The Contractor shall submit details of the proposed grout for this application.
J. The Contractor shall furnish and place the cementitious lining in each manhole as shown in
the Details. The installation of the lining shall be in complete accordance with the applicable
provisions of ASTM and the manufacturers' specifications.
K. The Contractor shall bypass pump sewage flows around the manhole when the work is being
performed. Contractor shall submit a detailed bypass pumping plan to the Engineer prior to
starting any work. The Contractor is advised that a number of manholes will surcharge during
rain events.
L. The walls and benches shall be coated to the required minimum 1-inch thickness by spray-on
methods. Invert channels shall also be coated as specified herein. Cementitious mortar may
be trowel-applied if approved by the Engineer. Cementitious mortar lining shall be
monolithically applied in one pass or application and shall be troweled smooth after
application. The manhole lining shall not be installed until all required main sewer
rehabilitation and other manhole rehabilitation work are complete.
M. The cementitious lining shall cover the complete interior of the existing sewer manhole
including the benches (shelves). The lining shall effectively seal the interior surfaces of the
sewer manhole and prevent any penetration or leakage of groundwater infiltration. When
cured, the lining shall form a continuous, tight-fitting, hard, impermeable surfacing which is
suitable for sewer system service and chemically resistant to any chemicals or vapors
normally found in domestic sewage.
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N. The Contractor shall plug off and/or protect the connecting pipes while coating the manhole
walls to prevent any material from washing down the sewers. If material enters the sewer
pipes, the Contractor will be required to clean the sewers from manhole to manhole to remove
all material and then televise the sewer to demonstrate that all material is removed at no cost
to the Owner.
O. The Contractor shall take precautions to avoid damage or flooding to public or private
property being served by the manhole being rehabilitated. The Contractor shall be responsible
for all flooding and pay for cleanup from flooding to the satisfaction of the property owner.
The Contractor shall document all backups and submit documentation to the Engineer
including the reason for the backup, the time and date of the backup, the property owner’s
name, address and phone number, the resolution to problem, the time and date the problem
was resolved, and any special cleanup work that had to be performed. This required
documentation shall be submitted for all backups regardless of when they occur. All cleanup
shall be completed within 4 hours of the backup.
P. External Coating: Whenever the outside of exposed manholes walls are specified to be coated
with a special exterior cementitious mortar product, the exterior mortar shall be HB2 Repair
Mortar by ThoRoc, SikaTop 123 by Sika Corporation, or approved equal. The existing
surface shall be completely cleaned and all loose material removed prior to applying the
cementitious material. Installation shall be in strict accordance with the manufacturer’s
recommendations including utilizing any required bonding agents and providing proper curing
conditions. The installed thickness shall be at least 2 inches, toweled smooth after
application.
3.02.2 INSTALLATION – INJECTION GROUTING
A. The Contractor shall notify all property owners who discharge sewage directly to the manhole
being rehabilitated 72 hours in advance, giving the date, start time and estimated completion
time for the work being conducted and the impacts to the property owner.
B. The Contractor shall inject grout to seal the specified leaks. The grout shall be injected in
accordance with the manufacturer’s instructions. Grout shall continue to be pumped until the
leak is completely sealed. The hole drilled to inject the grout shall be covered with non-shrink
grout.
3.03.1 ACCEPTANCE TESTS - CEMENTITIOUS MORTAR LINING SYSTEM
A. Field acceptance of the cementitious lining shall be based on the Engineer's field inspections
and evaluation of the appropriate installation and curing test data. The cementitious lining
shall provide a continuous monolithic surfacing with uniform thickness throughout the
manhole interior. If the thickness of the lining is not uniform or is less than specified, it shall
be repaired or replaced at no additional cost to the Owner.
B. If the Engineer has to enter the manholes to inspect the work, the Contractor shall provide
forced air ventilation, gas monitors and detectors, harnesses, lights, confined space entry
permits, etc. for the Engineer or Owner to enter the manhole and perform the inspection in
complete accordance with OSHA requirements at no additional cost to the Owner.
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C. Samples shall be taken of the installed liner each day that cementitious lining is installed as
follows: one sample if one to five manholes were coated that day, two samples if six to ten
manholes were coated that day, three samples if eleven to fifteen manholes were coated that
day, and four samples if sixteen or more manholes were coated that day. Samples shall be
taken at equally spaced intervals throughout the day. The frequency of tests may be increased
by the Engineer and performed by the Contractor at no additional cost to the Owner when the
required tests show that the installed lining does not meet the specifications.
D. Samples shall be cube samples. At least six cubes shall be taken for each sample for testing.
All cube samples shall be taken in the field from the material being sprayed. The Contractor
shall show the samples to the Engineer each day and the Engineer shall initial the samples for
delivery to the testing laboratory. The Contractor shall properly take and store the samples
and shall deliver the samples to the testing laboratory. The laboratory shall document that
they received the initialed samples. The tests shall be performed by an independent testing
laboratory. All costs associated with the tests shall be paid for by the Contractor. The test
results shall be submitted to the Engineer immediately when available, no later than 30 days
after the lining is installed, or payment will be withheld.
The samples shall be tested in accordance with the applicable ASTM standards to verify that
the installed liner meets the compressive strength requirements specified herein and the lining
manufacturer’s published data on the product. Tests shall include 7-day and 28-day strength
tests (3 tests/cubes for each time period for each sample). Shrinkage and bond strength tests
shall be performed on each batch or lot of material shipped to the Contractor.
E. All manholes shall be tested via vacuum testing when all manhole rehabilitation work to that
manhole is complete. Manholes shall not be vacuum tested until at least 7 days after the
cementitious lining was installed. Vacuum testing shall be performed in accordance with
ASTM C-1244 except that the minimum test time shall be 1 minute. The testing shall be paid
for by the Contractor and be included in the bid price for manhole lining. The Engineer or
Owner shall be present for all testing. The Contractor shall notify the Engineer 48 hours prior
to testing.
The Contractor shall submit test reports of the testing which include the project name,
manhole tested, data on testing (vacuum pressure, test duration, etc.), and whether the
manholes passed or failed the test. Test reports must be submitted for failed tests with the
reason for failure noted on the report. The Engineer shall sign all test reports to document that
the Engineer was present for the testing. Any manhole that fails the vacuum test shall be
repaired and retested immediately by the Contractor at no additional cost.
F. There shall be no groundwater infiltration or other leakage (active or previously active)
through the manhole walls, benches, inverts or pipe connections at the manholes after it has
been lined. If leakage is found, it shall be eliminated with an appropriate cement mortar,
grout or sealant as recommended by the manufacturer and approved by the Engineer at no
additional cost to the Owner. Injection grouting may be required to stop leaks around the pipe
connections or in the invert channel or benches. The Engineer’s decision on how defective
lining is repaired shall be final. If any defective lining is discovered after it has been installed
or during the warranty period, it shall be repaired or replaced in a satisfactory manner at no
additional cost to the Owner. Repaired manholes including those repaired during the warranty
period shall be vacuum tested at no additional cost to the Owner.
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G. Payment shall not be made for the installed cementitious lining until (1) the manhole passes
the vacuum test, (2) all material tests are submitted, and (3) the final CCTV inspection of the
CIPP liner is submitted as specified (when CIPP is installed, final CCTV performed after
manhole rehabilitation is completed).
3.03.2 ACCEPTANCE TESTS – INJECTION GROUTING
A. Field acceptance of the grout shall be based on the Engineer's visual inspections, the
Engineer’s evaluation of the appropriate installation, and the absence of any visible active
leaks in the general area of the original leak location or within the same pre-cast manhole
joint.
B. If the Engineer has to enter the manholes to inspect the work, the Contractor shall provide
forced air ventilation, gas monitors and detectors, harnesses, lights, confined space entry
permits, etc. for the Engineer or Owner to enter the manhole and perform the inspection in
complete accordance with OSHA requirements at no additional cost to the Owner.
C. There shall be no groundwater infiltration or other leakage (active or previously active) at or
near the original leak location or within the same the pre-cast manhole joint after it has been
repaired. If leakage is found and deemed to be a direct result of the original repair as
determined by the Engineer, it shall be eliminated as approved by the Engineer at no
additional cost to the Owner. The Engineer’s decision on how additional leak(s) are repaired
shall be final. If any additional leaks are discovered after it has been installed or during the
warranty period, they shall be repaired in a satisfactory manner at no additional cost to the
Owner.
END OF SECTION
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SECTION 02900
LANDSCAPE RESTORATION
PART 1 GENERAL
1.1

SCOPE
A. The work under this section shall consist of furnishing all labor, materials,

equipment and services necessary to protect, or replace existing landscaping
disturbed by the work under this contract. This work shall consist of protection of
ornamental trees and shrubs, trimming of trees and shrubs damaged by
Contractor's operations, and establishment of grass in construction areas.

1.2

GUARANTEE
Contractor shall guarantee all work under this section for a period of one (1) year from
issuance of Substantial Completion for the Project.

1.3

PROTECTION OF EXISTING TREES, SHRUBS, ETC.
Contractor shall make every effort to avoid damage to existing trees, shrubs, etc.

1.4

LAWN REPLACEMENT
Contractor shall re-establish turf in all areas disturbed by construction activities. Type
of turf shall be as existed prior to construction. The Contractor shall be required to
produce a satisfactory stand of perennial grass with a root system which is developed
sufficiently to survive dry periods and winter weather, capable of reestablishment in
the spring.
If cold weather prohibits germination or survivorship of the matching lawn type, the
Contractor shall provide temporary seeding in accordance with Section 02370.
Temporary seed mix shall be in accordance with this Section. However, lawn area
shall be permanently seeded prior to project closeout.

1.5

MISCELLANEOUS LANDSCAPE MATERIALS
Contractor shall protect from damage all miscellaneous items (walkways, planters,
edging materials, retaining walls, etc.) or replace damaged items with like materials.

1.6

PLANTING PLAN
Contractor shall submit a planting plan to the Owner for approval prior to the
installation of any replacement trees and/or shrubs. The plan shall indicate the size,
variety, and spacing of all plant material to be installed.

PART 2 PRODUCTS

208

2.1

TOPSOIL
Topsoil shall consist of fertile, friable surface soil. It shall be reasonably free from
subsoil, refuse, roots, heavy or still clay, stones larger than one inch in size, noxious
seeds, brush or other deleterious substances.

2.2

FERTILIZER
A. Commercial fertilizers used shall comply with State fertilizer laws. In a mixed

fertilizer such as 5-10-10, the first number shall represent the minimum percent of
nitrogen required; the second number shall represent the minimum percent
available phosphoric acid required; and the third number shall represent the
minimum percent of water soluble potash required in the fertilizer.

B. Fertilizer of 10-10-10 grade, minimum, shall be delivered to the site in bags or

other convenient containers which are labeled as conforming to applicable State
laws, trade name, and warranty of the producer.

2.3

LIME
South Carolina Department of Agriculture-grade limestone ground to pass on 8-mesh
sieve with 40 percent passing a 100-mesh sieve shall be furnished. In addition,
calcareous limestone shall contain not less than 40 percent magnesium oxide.

2.4

SEED
A. The Contractor shall submit to the Owner the seed vendor's certified statement for

each grass seed mixture required, stating botanical and common name, percentage
by weight, and percentage of purity, germination and weed seed for each grass
seed species.

B. All seed shall conform to all State laws and to all requirements and regulations of

the South Carolina Department of Agriculture (SCDA). Deliver seed to the site in
the original bag or container. The bag or container shall be tagged to show net
weight, origin, and percentages of germination and purity.

C. Provide the minimum percentages of germination and purity as follows:
1.
2.
3.
4.
5.
6.
7.
8.

Common Bermuda (Hulled)
Common Bermuda (Unhulled)
Kentucky 31 Fescue
Pensacola Bahia
Sericea Lespedeza (Scarified)
Sericea Lespedeza (Unscarified)
Rye Grass
Rye Grain

Germination Purity
85%
97%
85%
89%
90%
98%
70%
80%
85%
98%
85%
98%
90%
98%
85%
97%
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2.5

MULCH
Mulch of threshed straw of cereal grain such as oats, wheat, barley, rye, or grass hay,
or wood fiber shall be furnished. Materials which contain objectionable weed seeds or
species which might be detrimental to the planting being established or to adjacent
lands will not be accepted.

2.6

SOD
Variety of sod, where shown, shall be as specified on plan. Otherwise, shall be a
blend of two or more varieties of turf‐type tall fescues listed as rated excellent by the
SC Cooperative Extension or approved by the Owner. Sod shall be two years old with
a minimum thickness of 5/8 inch plus thickness of top growth and thatch.

2.7

TREES AND SHRUBS
A. All tree and shrub material shall conform to the current issue of the American

Standard for Nursery Stock published by the American Society of Nurserymen.

B. Tree and shrub materials must be selected from certified nurseries that have been

inspected by state and/or federal agencies. Nursery inspection certificates shall be
furnished to the Owner upon request.

C. Plant material collected from the wild is prohibited, unless prior authorization is

obtained from the Owner, including the proposed source of the material.

D. The Owner may reject plants damaged in handling or transportation.
2.8

WATER
Water shall be free from oil, acids, alkalis, salts or any other substances that are toxic
or otherwise harmful to vegetation. Water from an untreated source (e.g. pond or
well) must be approved by the Owner.

PART 3 EXECUTION
3.1

GROUND SURFACE PREPARATION
A. Previously established grades shall be maintained on the areas to be planted. All

surfaces shall be brought to an even and properly compacted condition to prevent
formation of depressions.

B. Clear ground surface of stone, roots, and debris, which hinder tillage and seeding.
C. Scarify soil to a depth of 3 inches.
D. Spread 4 inches of topsoil.
E. Fertilizer shall be uniformly distributed at a rate of 1,000 pounds per acre over
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areas to be seeded and shall be incorporated into the soil to a depth of three inches
(3") minimum by disking or harrowing.
F. Immediately following or simultaneously with incorporation of fertilizer,

limestone shall be applied at a rate of 3,000 pounds per acre. Mix lime and
fertilizer into soil by tilling.

3.2

SEEDING
A. Seed shall be sown within 24 hours following the application of fertilizer and lime

and soil preparation. Seed shall be uniformly sown at the rate specified. Make at
least two passes over the areas at right angles to each other. Rotary hand seeders,
power sprayers or other satisfactory equipment may be used. Seeds shall be covered
and lightly compacted by a light roller. On slopes inaccessible to compaction
equipment, the seed shall be covered by light harrowing, raking, or other satisfactory
methods.

B. Seed prepared ground surfaces in accordance with the schedules listed below. All

seed mixtures shall match the existing grass species.

Planting Dates
March 15
to
August 14
August 15
to
March 14

Type 1 Rate Type 2 Rate
(lbs/acre)
(lbs/acre)
15
15
Common Bermuda (Hulled)
25
30
Kentucky 31 Fescue
15
0
Pensacola Bahia
25
25
Sericea Lespedeza (Scarified)
Common Bermuda (Unhulled)
15
15
25
40
Kentucky 31 Fescue
15
0
Pensacola Bahia
5
15
Ryegrass
40
40
Sericea Lespedeza (Unscarified)
Rye Grain
10
0
Seed Mix

C. Type 1 shall be used for rural areas and utility easements or rights-of-way. Type 2

shall be used for lawn restoration and roadway shoulder stabilization.

D. Mulch material, approved by the Owner, shall be carefully placed as a top layer

on the seeded areas. The depth shall vary according to the material used and shall
be determined by the Owner.

3.3

SODDED AREAS
A. Preparation of Planting Bed: Unless otherwise approved by the Owner, all other

site work required by this contract shall be complete and in place before sodding
operations begin. Work may be completed in parts if so requested by the
Contractor and approved by the Owner. Prior to sodding operations, all proposed
lawn areas shall be tilled/scarified to 6” depth and prepared until the surface is
smooth, friable and of a uniformly fine texture. Remove stones and foreign
material over one inch in diameter and grade for positive drainage as required to
prevent ponding of water.
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B. Pre‐emergent Herbicide: A pre‐emergent herbicide and fertilizer combination

(oxadiazon + fertilizer, or approved equal) shall be broadcast according to label
recommendations.

C. Sod Planting: Prepare sub‐grade as specified above. Allow for thickness of sod to

finished grade.

D. Lay sod within 24 hours from time of stripping. Protect any sod stored on site

from damage. Do not lay sod on frozen ground.

E. Soil should be moist, but not wet, prior to laying sod. Lay sod to form a solid

mass with tightly fitted joints. Butt ends and sides of sod strips; do not overlap.
Stagger strips to offset joints in adjacent courses. Work from boards to avoid
damage to sub‐grade or sod.

Tamp or roll lightly to ensure contact with sub‐grade. Work sifted soil into minor
cracks between pieces of sod, and remove excess to avoid smothering of adjacent
grass.
F. Anchor sod on slopes with wood pegs to prevent slippage. Lay sod perpendicular

to slope directions.

3.4

TREES AND SHRUBS
A. Immediately after site preparation and approval, trees, shrubs and herbaceous

plants shall be planted. Planting shall be conducted between October 15 and
March 15, or as directed by the Owner.

B. Root stock of the plant material shall be kept moist during transport, from the

source, to the job site and until planted.

C. When shipment is made by open truck, pack all plant material to provide adequate

protection against climate and breakage during transit, and tie to prevent
wind‐whipping. The tops shall be covered with tarpaulin to minimize
wind‐whipping and drying.

D. Exercise care at all times during handling operations to prevent damage to bark,

branches, and root system. Employ a suitable method of handling to insure the
careful delivery of heavy balled plants to preclude loose or crushed plant balls. All
balled and burlap plants shall have wire baskets.

E. The Contractor may be required to flag and label individual planting pits at

specific locations. Upon planting a typical area within each planting zone, the
Contractor shall have the Owner inspect and approve plant spacing and planting
techniques before proceeding.

F. Remove all non-organic debris from the hole and tamp loose soil in the bottom of

the hole by hand.
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G. When planting, spread roots in the hole, add fertilizer tablet, and gradually

backfill with soil. Firm the soil, being careful to avoid breaking roots, fill hole
with water (weather permitting), and backfill with additional soil as necessary.
Hand tamp as hole is being backfilled to completely fill all voids and air pockets.
Do not over compact soil. Make sure plant remains straight during
backfilling/tamping procedure.

H. An 18-inch minimum diameter area of mulch shall be placed around seedlings,

24-inch diameter area around one gallon shrubs, and 36-inch diameter area around
2” caliper balled and burlap (B&B) trees. Mulch shall be 3 inches thick. Mulch
shall NOT be placed directly against the stem of the plant.

I.
3.5

The Contractor shall leave no open planting holes at the close of each day.

MAINTENANCE
A. During planting, all areas shall be kept neat, clean and free of all trash and debris,

and all reasonable precautions shall be taken to avoid damage to existing plants,
turf, structures, and private property.

B. Remove all tags, labels, strings and wire from the plant materials, unless

otherwise directed by the Owner.

C. Once grass is established, water and mow grass as necessary to maintain a healthy

stand of grass. Repair and re-seed damaged or eroded areas until final acceptance.

D. Final cleanup shall be the responsibility of the Contractor and consist of removing

all trash and materials incidental to the project, including off-site disposal.
END OF SECTION
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PUBLIC WORKS COMMITTEE

AGENDA ITEM
MEETING DATE: September 6, 2022
AGENDA ITEM:

6b

TO:

Public Works Committee

FROM:

Public Works Director, Matthew Fleahman

SUBJECT:

Missed Can Ordinance Change

REQUEST
Authorization is requested to amend the Solid Waste Ordinance to include a fee for servicing cans not
placed curbside before 7:30 a.m. on the scheduled collection day.

HISTORY/BACKGROUND
During the August 2022 Public Works Committee Meeting, Council requested that the Public Works
Department consider a revision to the Solid Waste Ordinance to include a fee for instances when residents
do not have their can curbside before 7:30 a.m. on the scheduled collection day. In Section 34-5(a) of the
Solid Waste Ordinance, it is required that, “receptacles must be brought to the curb or ditch line before 7:30
a.m. on the scheduled collection day…” Public Works is routinely called to return to residences to pick up
these cans which were not placed out for collection. These instances of going back on the trash route cost
the City in staff time and fuel.

ANALYSIS or STAFF FINDINGS
Section 32-2 of the Solid Waste Ordinance states, “Every person failing to comply with this chapter shall
be punished as provided in section 1-6. In addition, the city shall have the authority to refuse collection
services for failure to comply with the provisions of this chapter.” Section 1-6 states, “Whenever, in this
Code or in any ordinance or resolution of the city, or in any rule, regulation or order promulgated by any
officer or agency of the city under authority duly vested in him or it, any act is prohibited or is made or
declared to be unlawful or an offense or misdemeanor, or the doing of any act is required or the failure
to do any act is declared to be unlawful or an offense or misdemeanor, where no specific penalty is
provided for the violation thereof, the violation of any such provision of this Code or any other ordinance,
resolution, rule, regulation or order shall be punished by a fine not exceeding $500.00.”
These Sections of the City’s Code of Ordinance would allow for the City to create fee for a missed can
as a fine for violating the Solid Waste Ordinance. As such, a revision of the Solid Waste Ordinance is
not required. Committee and Council could enact the fee as part of the City’s fee schedule.
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FINANCIAL IMPACT
The cost associated with the Public Works Department to get a can which wasn’t out on the route is
conservatively estimated using 20 minutes of staff time and calculated at a diesel fuel cost of 4 dollars a
gallon. The cost to retrieve the can would cost approximately 11 dollars.

RECOMMENDATION
The Public Works Department does not recommend any action on this item.
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PUBLIC WORKS COMMITTEE

AGENDA ITEM
MEETING DATE: September 6, 2022
AGENDA ITEM:

6c

TO:

Public Works Committee

FROM:

Public Works Director, Matthew Fleahman

SUBJECT:

Trash Truck Purchase

REQUEST
Authorization is requested to purchase a side-arm trash truck using the remaining funds available from the
FY2023 Capital Purchases.

HISTORY/BACKGROUND
In the Council approved FY2023 budget, the Public Works Department was provided funds to purchase
two new leaf trucks, two new grapple trucks, and two new side-arm trash trucks. The City began its
transition to side-arm trash trucks in 2020 and when the two new trucks are delivered in September or
October, the entire fleet will have been replaced.

ANALYSIS or STAFF FINDINGS
The purchase price of both the grapple truck and leaf truck went up significantly from FY2021 to FY2023.
These price changes are due in part to inflation and material shortages. Due to these price changes, the
budgeted amounts for both were not sufficient to order two of each. The Public Works Department ordered
one of each, with delivery dates of January 2023.
With the transition to side-arm trash trucks, the entire fleet has been changed out; however, no side-arm
spare truck is available if a truck goes into the shop for maintenance. In these situations, the Department
will be required to send out a rear loader truck and staff the back with paid employees. The purchase of a
spare would eliminate this potential scenario and set the Department up to address the continued growth of
the City. Currently, four trash trucks and two recycle trucks go out on route each day. The proposed/
under construction developments within the City will quickly necessitate the need for an additional truck.
If this spare is purchased, the Department will have coverage for maintenance periods and be prepared
when an additional route is assigned to the Sanitation Division.

FINANCIAL IMPACT
The remaining funds available from the Capital Purchases is 295,441.68.

RECOMMENDATION
Staff recommends the Public Works Committee and the City Council approve the purchasing a new sidearm trash truck.
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PUBLIC WORKS COMMITTEE

AGENDA ITEM
MEETING DATE: September 6, 2022
AGENDA ITEM:

6d

TO:

Public Works Committee

FROM:

Public Works Director, Matthew Fleahman

SUBJECT:

Stormwater Engineering Task Order 02

REQUEST
Authorization is requested to approve Task Order 02 with KCI to provide stormwater asset inventory, oncall GIS services, stormwater modeling, grant assistance, and a City-Wide Stormwater Master Plan.

HISTORY/BACKGROUND
The City of Mauldin is part of Greenville County’s MS4 Stormwater permit. As part of the permit, the City
is responsible for drainage structures within City-Owned rights-of-way (ROWs). The Pubic Works
Department inspects and maintains these drainage systems so that stormwater will be properly conveyed to
drainage outfalls. In many portions of the City, stormwater drainage structures were constructed off the
ROW and on private property. These conveyances sometimes traverse several properties before emerging
back on City owned property. In accordance with State Law and City Policies, the City is not responsible
for these drainage structures on private property. In instances where drainage systems on private property
have been addressed by the City, the property owner and the City establish utility easements which grant
access and authority over the inspection and maintenance of the newly installed/repaired drainage structure.
The City identified a need to contract KCI to inspect, design, and oversee stormwater construction projects
in areas of the City where the installed drainage system is under sized, failing, or absent. This need extends
to both the City-owned ROW and private property. In Council Memorandum 9-1 dated September 8, 2021,
Council was provided a recommended Spending Plan for the American Rescue Plan Act (ARPA). In it,
the City recommended allocating resources to address stormwater issues throughout the City.
On December 6, 2021 the City issued a Request for Proposal for On-Call Engineering Services. After thirty
days, the submittal window was closed and a review team of three City employees was convened to review
and score the submittals. KCI was awarded the highest score and was contacted to generate an On-Call
services contract. City Council approved the contract with KCI during its March 2022 Council meeting.
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ANALYSIS or STAFF FINDINGS
Representatives from Public Works and City Administration met with KCI and identified data gaps in the
infrastructure inventory, specific GIS needs, and inquired about a City-Wide Master plan and grant
assistance. KCI put together Task Order 2 to address these needs.

FINCANCIAL IMPACT
The City allocated 1,129,724 dollars in year one of the ARPA spending to fund necessary stormwater
management projects that improve the City’s stormwater infrastructure systems. The engineering services
associated with this task order are proposed at 411,600.

RECOMMENDATION
Staff recommends the Public Works Committee and the City Council approve the Task Order 02 with
KCI.
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TASK ORDER 02
to the
MSA for Professional Services
KCI Project Number 962206647-2202

This Task Order effective as of the date of the last signature (“Effective Date”) is entered
into by City of Mauldin (“Client”) and KCI Technologies, Inc. (“KCI”) with regard to the
project identified below (“Project”). Client and KCI shall collectively be referred to herein as
the “Parties.”

Multiple Projects as Noted Below Designated as Task Order 2 – Tasks
A-E
Project Address: City Wide
The Project:

Client’s
Representative:

Public Works Director: Matthew Fleahman

KCI’s
Representative:

Client Liaison: Elise Harris
Project Manager: Mack Kelly

All services provided by the Parties on the Project shall be governed by the terms of this
Task Order and those in the Master Services Agreement for Professional Services (“MSA”)
attached hereto as Attachment A and incorporated by reference herein.
The Parties shall complete this Task Order in accordance with the contract documents listed
on and attached as Attachment B (the “Contract Documents”).
Scope of Services
KCI’s scope of services, including deliverables (the “Services”), is as follows:
Task A - Detailed Asset Inventory of Stormwater Infrastructure
KCI will assist the City perform a Detailed Asset Inventory of the Stormwater Infrastructure.
Data Collection
The intent of this task is to collect and review data from existing sources and for water resource and natural
resource engineering staff to observe features to be modeled and visualize conceptually solutions to the
observed issues.
Review Existing Data Sources
KCI staff will assimilate relevant data, such as GIS, as-built drawings, FEMA flood studies, USGS
studies, history of flooding, etc. that would assist in the modeling effort. GIS data may include
aerial photography, topography, zoning maps, soils, and planimetrics.
Gaps Analysis
KCI staff will determine additional data needs based on the existing available data to complete the
modeling and analysis for the stormwater inventory and master plan. Through preliminary field
investigations, discussion with City Staff and GIS analysis, KCI staff will identify primary and
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secondary modeling limits.

KCI staff will conduct one (1) meeting with City staff to discuss known problem areas and high
water marks. During this meeting, KCI GIS staff will discuss with the City the requirements for the
stormwater database.
Engineering Field Investigation and Stream Walks
KCI hydraulic engineers will conduct field investigations of the primary and secondary networks
described in Section 5 below. KCI will utilize the effective FEMA models to the extent possible and
verify that the major structure crossings model match what is in the FEMA model. If it is found that
the structures vary greatly from the effective FEMA model, KCI will alert our survey crews to
include those crossings as part of the stormwater inventory. KCI estimates approximately 35,000
linear feet of stream walk.
KCI will complete stream walks and photologs of the primary (stream) system as shown in Figure 1,
Attachment D with the City limits to collect data required for the modeling analysis and
geomorphic stream assessment. The field investigation and stream walk will include but not
necessarily limited to the following:
•
•
•
•
•
•
•
•

Identify high water marks for survey location
Measure channel dimensions for hydraulic model
Verify landuses (visual)
Estimate Manning’s N-values
Verify watershed boundaries
Identify key hydraulic structures to be modeled
Conduct Photolog with GPS points
Identify in-stream problem areas, including erosion and other instabilities or obstructions
and map via GPS
The summary of findings for the stream walks will be incorporated into the Watershed Plan.
Stormwater Inventory
The intent of this task is for KCI to capture the stormwater utility infrastructure within the City’s limits and
use the data to develop a Geographic Information System (GIS) for the stormwater utility systems. This
task will be accomplished using GPS as the primary means of data capture.
Geodatabase Design and Development
Following the kick-off meeting, KCI will conduct a virtual or in-person information gathering
meeting to review the City’s current GIS database and identify gaps between the current GIS data
and the City’s desired future-state database. A custom stormwater database schema and data
dictionary will be developed based on best practices and feedback from the City during the
information gathering meeting. The recommended data dictionary will define the feature classes,
attribution, domains, and relationships to be included in the database schema. A draft data
dictionary and geodatabase design (V1) will first be delivered to the City for review. KCI will
conduct an in-person or virtual workshop to review the materials with the City. Based on the
discussion, KCI will make changes to the draft geodatabase. The final geodatabase schema and
data dictionary (V2) will be delivered to the City for approval.

Deliverables:
•
•
•

Virtual or in-person GIS database information gathering meeting
Draft geodatabase schema and data dictionary (V1)
Geodatabase design workshop
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•

Final geodatabase schema and data dictionary (V2)

Field Collection App Development
Using the latest Esri data collection application, ArcGIS Field Maps, KCI will develop a mobile app to
assist with the field collection effort. The ArcGIS Field Maps application will be configured to utilize
the GPS location information from the survey-grade GPS units. A web map, hosted on ArcGIS
Online and within KCI’s network, will be developed utilizing the custom geodatabase schema
developed and approved by the City and formatted for use with the ArcGIS Field Maps application.
Utilizing the approved geodatabase design (V2) will ensure data integrity and data standards
accepted by The City.
Deliverables:
•
•

Field Maps configuration
Field Data compilation

Stormwater Utility System Mapping
A draft Standard Operating Procedure is included as Attachment C which outlines in greater detail
the scope of survey to be provided.
As data is collected, KCI GIS specialists will monitor and review field-collected data to ensure
connectivity and that the collected data conforms with the data schema and standards approved
by the City. KCI will provide a QC report outlining issues encountered. KCI will work with the data
compilation team to resolve issues.
Digital Development System Connectivity
KCI will utilize ESRI ArcGIS software to compile a GIS representation of the stormwater utility
system. We will identify, organize and import relevant background files to supplement the project
field data and assist with establishing system connectivity. KCI shall provide system-wide
connectivity to the extent possible and perform quality control of the inventory by a hydraulic
engineer.
Upon completion of the quality control, KCI will submit a file geodatabase including the
stormwater compilation. KCI will orchestrate a work session with the City stakeholders to review
the results of the data compilation.
Deliverables:
•
•
•

QC report
Geodatabase review workshop
Final file geodatabase

City Redline Review Process
After completion of the field inventory, KCI will provide a digital copy of the stormwater utility
geodatabase to the City and will work with the City to identify inaccuracies and anomalies. It is
intended that the City redline the database by circulating it among the various departments and
personnel associated with maintenance of the stormwater system. KCI will then edit the GIS layer
to reflect any changes. No additional field work is anticipated for this task.
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KCI GIS staff will update the geodatabase based on one (1) round of City comments. After
approval, KCI will give the City the geodatabase for its use in future updates. KCI is not responsible
for any future updates after geodatabase approval.

Task B - On-Call GIS
KCI proposes to perform GIS support services on an as needed basis that may include tasks such as
management, design, implementation of software products, database migration, software upgrades,
application development, map configuration, data loading, optimization and other tasks associated
with the City’s GIS environment.
KCI will work with the City to identify the level of effort for each support service request to
determine the most effective utilization of resource staffing. Prior to start of work on a task, the level
of effort will be provided to the City project manager for review and approval.
KCI's fee for the Services will be the following hourly rates listed below by personnel classification
multiplied by the number of hours worked by each respective person (other time and expenses will
be as according to MSA):
Role
GIS Project Manager
GIS Solution Architect
GIS Business Analyst, Senior
GIS Business Analyst

Rate
$172.00
$165.00
$156.00
$134.00

GIS Application Developer/DBA, Senior
GIS Application Developer
GIS Analyst, Senior
GIS Analyst
GIS Technician

$135.00
$124.00
$115.00
$85.00
$77.00

Task C - City Wide Stormwater Modeling
KCI will assist the City by preparing a hydrologic and hydraulic model. Specific care will be placed on
coordination of activities with the City’s staff. Prior to the field investigation phase, KCI will gather available
project information from the City and items which may require special attention during the field
investigation. Whenever possible, KCI will avoid duplication of previous technical efforts by other
government agencies.
The Hydrologic and Hydraulic (H&H) modeling will be divided into two categories: Primary and Secondary
systems. The primary system will consist of the stream networks throughout the City limits. KCI will
determine the nature boundary between the primary and secondary systems, but generally the minimum
drainage area size for the primary system is 20 acres. The primary system will include major roadway
crossings with larger pipes, culverts and bridges. The Secondary system will contain of open and closednetwork drainage throughout residential neighborhoods. These systems will comprise of ditches, pipes and
stormwater structures including inlets, catch basins, and manholes.
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Primary System Hydrologic Modeling
Subwatersheds will be delineated as appropriate and shall typically range in size between 20 and
100 acres. Subwatershed divides will occur at significant hydrologic features such as road
crossings, stream confluences and detention facilities. Watershed characteristics will be identified
for each subwatershed in a manner consistent with the NRCS (TR-55) and proposed land uses will
be developed from land use and zoning information provided by the City. Hydrologic parameters
will be include: drainage area, existing land use, future land use, curve number, time of
concentration, NRCS soil type, significant detention storage areas, directly connected impervious
area, and channel routing characteristics. KCI will use the US Army Corps of Engineers HEC-HMS
model to develop the primary system discharges, taking into account any significant
impoundments caused by undersized crossings. KCI will evaluate the 2-, 10-, 25-, 50-, 100- and
500-year storm events as part of the modeling effort. Existing and future land uses will be
evaluated for the watersheds.
Primary System Hydraulic Modeling
Hydraulic modeling of the primary system will utilize the US Army Corps of Engineers HEC-RAS
program. The primary systems studied in the hydraulic model will include the mainstems of Gilder
and Laurel Creeks and their tributaries within the City’s limits. Refer to Attachment D, Figure 1
Project Streams. The total primary system to be evaluated is approximately 75,000 linear feet. The
models used will determine the hydraulic profiles for the various flows developed by the
Hydrologic model. The effective FEMA models will be utilized to the extent possible to establish
and/or check calculated starting water surface elevations, provide a point of verification for model
results and provide hydraulic input data as applicable.
Identification of Secondary Systems
Secondary systems include selected drainage features that drain to the primary systems. This
category would include both closed drainage and open channel networks that drain to the primary
systems. Analyzed systems will be identified based on watershed reconnaissance, historical
drainage complaints, community input, feedback from the City and other means to determine
systems that may be undersized.
KCI staff will work with the City to determine the list of secondary systems to be modeled as part
of the Watershed Plan after the public meetings and stormwater inventory data is collected.
Modeling of these secondary systems will be handled in a future task assignment and will be
considered Additional Work.
Model Validation
Stormwater models will be validated using available high water marks, crest gauge results (if
available), regression equations and USGS gauges (if available), recent floodplain mapping efforts,
as well as other pertinent data provided by the City or the public. All validation efforts will be
documented and reported to the City. Upon completion of the validation process, runoff
hydrographs will be computed with results being presented to the City for their approval prior to
beginning any hydraulic modeling.
Floodplain Delineation and Mapping
KCI shall delineate riverine-generated floodplains for the existing and future 25- and 100-year
floods for the primary systems. The mapping of floodplains will be compared to the effective FEMA
floodplains for consistency but may differ based on different H&H modeling approaches. The limits
of the future floodplain mapping will extend upstream to the limits of the open channel
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conveyance system.

Task D - City Wide Master Plan
KCI will assist the City in preparing a City Wide Master Plan. The plan will include at minimum Flood
Hazard Mitigation Alternative Development, Bank Stability Alternatives, Evaluate Capital Construction
Costs, Prioritize Projects and Develop a Watershed Plan Report. The details of the scope are further
explained below.
Flood Hazard Mitigation Alternative Development
Based upon the modeling results portions of the storm drainage system not meeting design
standards will be identified and prioritized for possible improvements. Citizen and City staff input
will be cross-referenced to the model results to determine problems that may have been
misidentified, that should be classified as maintenance or nuisance issues, or that may not qualify
for services due to being outside the public right-of-way.
Once the problem areas have been identified, improvement options will be considered that may
include:
•
•
•
•

Upgrade of the entire drainage system to meet established design criteria;
Upgrade portions of the drainage system to lesser design standards;
Use alternative best management practices for water quantity control, such as detention
ponds or other stormwater Best Management Practices (BMPs); and
Alternative alignments and materials to minimize construction cost and impacts to private
property, transportation systems, and other existing infrastructure.

When possible, atypical and innovative solutions will be considered to reduce cost and provide
solutions which optimize the drainage system’s capacity/functionality and long-term condition
while balancing the important issues of neighborhood aesthetics and public relations. Level of
service criteria for the recommended stormwater system improvements under existing land use
conditions will be evaluated. The level of service of the recommended improvements under
potential future build-out conditions based upon available zoning will also be considered.
Bank Stability Alternatives
Based on the engineering field investigations and stream walks completed in Task 2, KCI will
recommend bank stabilization projects to protect structure foundations, utilities, and other critical
infrastructure. In some instances, stream restoration projects may be recommended, particularly if
the proposed restoration will act as mitigation for other recommended flood control projects.
Evaluate Capital Construction Costs
Capital Improvements will be recommended and a budget (planning level) cost analysis will be
computed using recent bid tab information of similar projects and input on the local bid climate
from City staff. Budget costs for improvements shall include, at a minimum, installation of the
following elements: storm drainage improvements, channel restoration and stabilization materials,
grading, necessary street improvements, water and sewer utility relocations (if the utility is located
within a specific utility easement instead of the public right-of-way), erosion and sediment control
measures, traffic control measures, miscellaneous items (e.g. fencing, walls, etc.), environmental
mitigation costs and easement acquisition estimates, and stormwater Best Management Practices
(BMPs) as appropriate.
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Prioritize Projects
KCI will develop a prioritization matrix with the City during the kickoff meeting. KCI will work with
City staff to set the specific weighting criteria that will be used in the matrix. The prioritization matrix
will be used to rank the recommended projects based on factors such as, public safety, level of
service, flood reduction benefits, water quality improvements, capital costs, private property
impacts, permitting requirements, funding availability, etc.
Draft Watershed Plan Report
The draft watershed plan report will be prepared. It will include an executive summary as well as
supporting documentation for all the recommended projects. Permitting requirements for each
proposed project will be summarized including the expected permits required, potential mitigation
requirements, and summarization of any discussions with representatives from regulatory agencies.
Final Watershed Plan Report
KCI will incorporate City staff comments into a final planning report. Two (2) hard copies and an
electronic copy of the final report will be submitted to the City as the final deliverable for the
Watershed Inventory and Master Plan.

Task E - Grant Assistance
KCI will assist the City prepare and submit a SCOR application for the Bishop Heights project, due October
31, 2022. The application requires a project narrative that includes Need, Project Description, Feasibility,
and Benefits/Impacts. Other requirements of the application include Preliminary Engineering Cost Estimate,
Project Area and Service Maps, Funding and Other Commitments and Viability Self-Assessment for RIA State
Grant Requests.
KCI will assist the City prepare and submit a SCOR – CBDG-Mitigation Buyout application for the Oak Park
project, due October 31, 2022. The application requires a project narrative that includes Need, Project
Description, Feasibility, and Benefits/Impacts. Other requirements of the application include Preliminary
Engineering Cost Estimate, Project Area and Service Maps, Funding and Other Commitments and Viability
Self-Assessment for RIA State Grant Requests.

Fee and Payment
KCI’s fee for completion of the Services in accordance with the Contract Documents is summarized in the
table that follows.
The following table subdivides this cost estimate into individual cost estimates for each component of the
Services.

Task

Task Description

Duration1 Fee Type
(Weeks) Lump Sum / T&E

Estimated
Fee

A

Detailed Asset Inventory of Stormwater
Infrastructure

20

Lump Sum2

$273,000

B

On-Call GIS

16

Time & Expenses,
Not to Exceed

$10,500

C

City Wide Stormwater Modeling

6

Lump Sum

$42,000

D

City Wide Master Plan

8

Lump Sum

$73,500
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E

Grant Assistance

4

Lump Sum

Total (LS & T&E)

$12,600

$411,600

Notes:
1. Durations shown are estimated times to complete each task. Some tasks are sequential while others may
run concurrently. A detailed schedule with milestone dates will be prepared after the kickoff meeting and
submitted for Client review and approval.
Changed conditions or additional requirements may result in an adjustment to estimated fees and/or schedules.
Any estimate made by KCI to Client of the anticipated fees or completion schedule for its Services is
understood to be informational only. KCI does not guarantee the accuracy of fee estimates, shall not be bound
by the fee estimates as limits on the amount to be expended and charged in completion of the Services or any
component thereof, and shall bill and be paid for fees that exceed these fee estimates as a result of the changed
conditions or additional requirements.
2. The survey budget of Task A is $175,000. The professional services fee for this portion of the task is very
complicated to estimate. Complexities include inaccessibility issues (i.e. cars parked over structures, locked
gates, covered up or paved over structures, structures requiring mechanical assistance for removal, clogged
driveway and culvert pipes, access to survey satellites, etc.), weather, availability and level of effort provided
by City staff, and the lack of historical data to estimate the number of assets to be inventoried. We recommend
collecting the stormwater asset inventory for Primary Area 5 (544 acres) first (see Attachment D, Figure 2)
and comparing the actual cost with the anticipated cost (based on time and expenses). In the Residential Areas
(354 acres) we estimated 291 driveway pipes, 130 culvert pipes, and 237 drainage structures. In the
Commercial Areas (190 acres) we estimated 234 driveway pipes, 105 culvert pipes, and 191 drainage
structures. We anticipate 1 bridge structure in Primary Area 5. We based our production day on being able to
collect driveway and culvert pipe asset data in 7.5 minutes and drainage structure asset data in 12.5 minutes.
We expect to collect bridge asset data in 90 minutes. We expect the fee to complete the survey work for Area
5 to be approximately $35,500. At the conclusion of completing the stormwater asset survey for Primary Area
5, we will meet with the City to review the actual expenses and will: proceed, modify the scope to meet the
proposed fee or issue a change order to reduce or increase fee as may be necessary.

KCI shall comply with the invoicing procedures described in the MSA.

Special Terms and Conditions
In the event of a conflict between the following terms and conditions and the MSA with
regard to the Services, the terms and conditions listed in this Special Terms and Conditions
Section shall govern.
None.
In the event of any other conflict between the terms hereof and the MSA, the terms of
the MSA shall govern.
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IN WITNESS WHEREOF, the Parties have caused this Task Order to be duly executed. Each
Party warrants and represents that its respective signatories whose signatures appear below have
been and are on the date of signature duly authorized to execute this Task Order.
City of Mauldin
BY:

Signature

Name

Title

Date

KCI Technologies, Inc.
BY:

Signature
Mehmet Boz, PhD, PE

Name
Vice President

Title
8/30/2022

Date
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MSA
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David J. DePratter
SC W/WW Practice Leader
04/05/2022
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Attachment B to Task Order
Contract Documents

None.
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Attachment C to Task Order
Standard Operating Procedure
Draft
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City of Mauldin, South Carolina
Stormwater System Inventory

Introduction
The goal of the Stormwater System Inventory and Assessment Project is to allow the City of
Mauldin to develop a comprehensive Geographic Information System (GIS) of the
stormwater drainage system. This will be accomplished by conducting an inventory of
existing, relevant documentation together with an extensive field data collection
campaign designed to capture the location and physical attributes of stormwater system
features representative of the underground drainage system.
This document will provide guidance for each task, and it will identify and illustrate the
necessary processes and techniques necessary to perform a system inventory.

Project Specifications and Assumptions
•
•

•

•

•
•
•
•
•

Data collection will consist of both conventional surveying techniques and GPS
technologies.
Attribute information will be collected to support hydraulic modeling and structure
maintenance regardless of whether the locations for features are collected with
Global Positioning Systems (GPS) using the Real-time Kinematic Network or
conventional survey techniques.
All work survey work shall be “Class A” surveying standard and performed in
compliance with the Standards of Practice for Land Surveying in South Carolina as
defined for GIS Surveys. Refer to South Carolina Code of Regulations, Section
49-400 (Article 4, Standards of Practice Manual for Surveying in South
Carolina).
Survey grade data collection will occur in all areas where elevations are surveyed to
assist with engineering analysis and watershed master planning. Surveyed
elevations should meet the posted standards of the SC VRS network at the
respective confidence intervals as follows:
o 1-5 cm 95% of the time for vertical elevations.
Elevations calculated from measurements will not be survey grade.
Conventional surveying techniques will be utilized in areas where accurate GPS
observations cannot be achieved.
The horizontal datum is NAD 83 (2011 Epoch); the vertical datum is NAVD 88;
the GEOID Model is GEOID18 or the current model as published by National
Geodetic Survey (NGS).
The coordinate system is State Plane South Carolina 3900 tied to NAD 83.
The unit of measurement is the International Foot.
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•
•
•
•

The South Carolina geodetic monument network will be utilized as the control
network for this project. Only published stations having NAD83 positions in
the NGS Database are to be utilized.
The GIS data will be created using ESRI’s ArcGIS software and the geodatabase
architecture.
City of Mauldin’s Public Works staff will be available to resolve Difficult Access
Structures.
The City of Mauldin will notify property owners of work activities and the need to
access stormwater utility easements.

Stormwater System Mapping

Stormwater Field Inventory

Data Collection Overview
Stormwater networks are a series of closed systems which connect channel drainage intakes
to drainage outfalls through box structures and end sections. One series may consist only of
end sections, such as a cross-pipe or culvert, which simply conveys water under a driveway
or a road. Another series may consist of several inter-connected box structures, such as
catch basins and drop inlets, which convey water underground to an eventual outfall.
Locations of stormwater outfalls can usually be determined and recovered by examining
topographic files. Intakes are then recovered by proceeding upstream from the outfall.
The collection of the public stormwater drainage system will be the emphasis of this
project. This will include systems that convey stormwater runoff from public streets or
public property, including systems on public or private property that convey runoff
originating from public streets or crossing private property. Only the outfalls of private
systems will be inventoried unless the private system drains across a private property and
conveys public water in which case the entire system will be inventoried. The size of the
systems to be inventoried will be all pipes greater than or equal to 15” in diameter with the
exception of culverts under private driveways, commercial entrances, or other private
crossings. Private crossings will only be included in the inventory if they are longer than
50 feet or greater than or equal to 24” in diameter. All systems are to be inventoried in a
downstream to upstream approach.
Prior to beginning data collection, the field inventory team will meet with City staff to
prioritize areas within the work zone for field collection. The field inventory team shall not
exceed the agreed upon structure counts without written authorization from the City.
Inaccessible structures or structures not found will be recorded as Difficult Access
Structures. These Difficult Access Structures will be resolved by City staff. Once the
structures have been found or access issues resolved, collection of the location and
attribute information will be finalized.
Attribute Data Collection
Attributes of the stormwater features will be collected and input into the geodatabase
during the field inventory process. A custom schema designed during the project
initialization phase will contain each attribute as well as all subtype and domain values.
The geodatabase will be populated with coordinate information from the GPS, while
attribute information will be directly input into the geodatabase using ArcEditor software
running on ruggedized field computers capable of using ArcEditor.
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For structures located with conventional survey equipment, a data dictionary derived from
the geodatabase schema will be used on the data loggers to capture all attribute information
while using the same domain values. Appendix A illustrates the schema for the geodatabase
that will be used on this project.
Establishing Work Zones
Work zones will be established within each watershed with City staff prior to the onset of
field collection.
Base Map Documents
The City has existing GIS data to use for this project. This information will be loaded onto
each field computer as a base dataset. This will provide a guide for navigation through the
system as well as allow inventory teams to plan their work throughout the work zone. Base
maps can also be printed and compiled into map books for conventional survey crews not
utilizing ArcGIS software.
Project Overview Application
A web-based mapping application hosted with ArcGIS Server software will be utilized to
track project progress. This application will use base dataset information overlaid with
current inventory data, if available to monitor work zone completion as well as to provide
access to feature attribute information. This application will be password protected to limit
access. The application will be maintained throughout the duration of the inventory with
updates on a weekly basis. The benefit of this application is in providing seamless access to
the entire project team via Internet browsers from various locations.
Equipment
Survey crews will use Survey Grade GPS receivers to establish coordinates for each
structure inventoried. All receivers must be dual frequency capable and it is preferred that
all receivers be GNSS capable.
GPS Settings and Protocols
Logging settings will be set as one second intervals acquiring a minimum of 180 positions
per point. The accuracy of a GPS signal is defined as the Positional Delusion of Precision
(PDOP). A user-defined “PDOP Mask” will be established within the controller to prevent
the user from accidentally recording data when the PDOP rises above a specific statistical
value. Likewise, an “Elevation Mask” can be defined to prevent receivers from logging data
from satellites residing low on the horizon which can distort coordinate accuracies.
The field inventory crews will verify GPS settings each day including coordinate settings,
point feature logging settings and PDOP and elevation mask settings. Given the necessity
for accurate elevations on this project, we will employ a maximum PDOP Mask of 6.0, and
an Elevation Mask of 15 degrees or higher. In addition, no position will be stored unless the
RMS is below 15-20 mm.
Daily Mission Planning
It is recommended that each day, prior to field data collection, team members download
precise satellite ephemeris data from GPS base station web-sites maintained by the National
Geodetic Survey. Optimal times to achieve the best available PDOPs should be reviewed
and used for mission planning.
Proper mission planning with the use of satellite ephemeris data will allow our inventory
crews to determine the best possible times in which to observe GPS data, as well as predict
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times of signal distress and degradation. Knowing exactly when to be in the field collecting
data saves time, money and ensures optimal productivity and provides quality assurance to
GPS observations.
Project Control Points
Field crews will record a “check shot” on an existing NGS monument each day prior to the
beginning of data collection, and at the end of each day. The check shot will be recorded
in the field file as a feature called CP (Control Point). An attribute of this feature will prompt
the user to enter the name of the control point. Other attributes denoting the time and date
are auto-generated.
This measure will accomplish two objectives; first it will verify the system operations of the
GPS receiver, and second it will ensure that the correct coordinate system has been
established. The control points approved for this project are the published stations having
NAD83(NSRS2007) positions listed in the NGS Database. Daily data will be analyzed for
compliance with project tolerances. Any data found to be outside tolerances will be
reviewed for corrective action.
Digital Photographs
Digital photographs will be taken of all structures inventoried. Whenever possible, the
photograph should be taken directly in front of the structure with a visible landmark in the
photograph. If no visible landmark is in the photograph, a person, or piece of inventory
equipment should be included in the photograph to aid in scale determination. The
structure should be the center of focus. A reasonable effort should be made to clear debris
and overgrowth from the structure (more than likely this will have to be done anyways to
correctly obtain the features attributes).
Unique Identification Number
In an effort to develop a systematic numbering scheme for the City’s storm water system,
each structure inventoried will be given a Unique Identification Number.
This number will be used to identify individual structures in all deliverables including
digital data, hardcopy maps and difficult access reports. Additionally, any existing
documentation relating to specific structures will be referenced or linked to inventory
features by this number.
The Unique ID number will be an alpha-numeric string composed of a two letter
abbreviation for the basin. This abbreviation will be provided by the City.
At the time of data capture, the Unique ID will be written on each structure with an oilbased paint marker. This will signify that the attributes for that structure have been
collected and will assist the City with positively identifying Difficult Access Structures. If
the survey crew is unable to mark the number directly on the structure then it will be
written on orange flagging and tied to an overhanging tree limb or spray-painted in the road
with an arrow pointing to the structure.
The Unique Identification Number will be defined in the following format:
Two letter watershed abbreviation followed by a two letter sub-watershed abbreviation (1),
4 digit numeric descriptor (chronological). For example, the first structure located in the
Gilder Creek watershed on the Miller Rd tributary would be :GCMR0001.
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Point of Vertical Control (PVC)
The accepted positioning of the “point of vertical control” is the exact location on the
surface of inventory structures where coordinates are fixed. All vertical measurements
relating to structural dimensions and pipe depths will be relevant to the point of vertical
control. For example, on drop inlets this would be the top-center of the grate, on a junction
box this would be the top-center of the manhole cover, on a pipe end this would be the
top-center of the pipe. To signify that the position of a structure has been collected with
GPS, a small orange paint dot will be sprayed on each structure at the point of vertical
control. See Appendix A for a detailed description of collection methods for attributes,
including examples of each PVC.
Physical Measurements
All features collected on this project will have at least one physical measurement to record
(except underground pipe junctions). Box structures will have several. A physical
measurement is any measurement made by hand using a measuring tape, such as box
dimensions and pipe depths. The unit of measurement on this project is the US Survey
Foot; therefore all measurements must be made using measuring tapes that are graduated in
tenths and hundredths of a foot. All physical measurements will be recorded to the nearest
half-tenth.
Underground Pipe Junctions
An underground pipe junction (UGPJ) is a database feature that exists purely for system
connectivity. Obviously, by name, this feature does exist but is underground with no
apparent structural access. Often the survey crew will find a pipe of one size or type exiting
the intake structure and pipe of a different size or type at the outfall structure. This indicates
that an underground pipe junction lies somewhere on line between the two structures. In
these situations, the survey crew will pick a point based on experience on the line to
establish a junction unless there is some type of evidence of its location. The only attributes
for this feature relate to address location and incoming and outgoing pipes to complete the
connectivity. The UGPJ locations will be provided to the City with the DA structures. If
the City locates the UGPJ structures with closed caption television, the data collected can
be added to the inventory.
Difficult Access
Throughout the course of this project, field inventory crews will encounter various types of
access problems to structures that will require the assistance of City Public Works
personnel. These structures may reside behind locked fences in restricted areas or may be
paved over. In these situations, field crews will inventory the feature as a Difficult Access
Structure. Attributes of the structure will be collected if possible as well as the access
problem. Additionally, the photograph and GPS position will be collected if possible to
assist City personnel with rectifying the access problem. Field crews will spend a maximum
of 5 minutes searching for a known structure. A report of these structures will be provided
to the City as work zones are completed. See Difficult Access Report section.
Daily Production
The daily production for field inventory crews on this project should be estimated at 40
structures per day. This includes all aspects of the field inventory process including mission
planning, field data collection, initial quality controls and data downloads.

254

Typically, once the learning curve is past, the survey crew should not have problems
meeting the daily production. Due to the time-sensitive nature of the project schedule,
production rates should be monitored by the field coordinator and productivity issues
should be immediately addressed.
Downloading
Field crews should download all project data each day upon completing data collection.
All digital data should be downloaded to a network server hosted by the consultant that is
archived nightly. If a network server is not available then an alternate means of archiving
should be proposed to and approved by the City.
Once the downloading process is complete, field inventory crews should fill out the
production logs indicating the field file name, the number of structures it contains and the
hours worked that day. It is recommended that mission planning for the following day be
conducted immediately after downloading when the technician is sitting in front of the
computer. As a final step, all batteries should be placed on charge for the evening.

Field Data Processing
Each field team will be responsible for the field data processing necessary to produce the
phase deliverables of the Stormwater Field Inventory.
GPS Data Processing
Logistically, it is best to reserve time on Monday morning to process the data from the
previous week. The weekly file is then exported, using the Export Utility. Be sure to
configure the Export Utility to export XYZ coordinates; this will create feature classes with a
Z value which are otherwise two dimensional.
Production Reports
Production reports will be provided to the City on a weekly basis via email to document
the number of structures inventoried. Additionally, any concerns observed in the work area
or additional information or support from the City should be communicated. The
Production Reports will also include the anticipated areas to be surveyed over the
following 2 weeks. The City may deliver door hangers to residents based on the
anticipated production schedule.
Difficult Access Reports
A monthly report will be prepared for the City of difficult access structures according to
work zone assignment including the structure type, approximate location and specific
access problem. The City will receive a feature class of Difficult Access features detailing the
access issue. A map that indicates where the features are believed to be located will also
be provided to aid in the resolution of Difficult Access Structures.
It is understood that the City intends to devote the appropriate resources to resolve
difficult access issues on this project as needed. The City is committed to resolving difficult
access issues as soon as they are submitted to prevent their accumulation. When the
City has resolved the access problem, a field inventory team will return to the structure to
complete the inventory.
Illicit Discharge Reports
Field crews shall identify any potential illicit discharges by making appropriate comments
and attributes in the database. In addition, the field crews or appropriate personnel shall
notify the City of any potential illicit discharges as soon as possible, but at least within 24
hours of detection.
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GIS Development and System Connectivity
ESRI’s ArcGIS platform will be utilized to develop all GIS deliverables to ensure
compatibility with other GIS databases maintained by the City.
Creating GIS Data Layers (base map)
The first step is spatially defining the project. This includes manually assigning the map
projection, coordinate system and XY domain boundaries. Map projections and coordinate
systems can be defined globally, regionally or locally. North Carolina State Plane
projections and coordinates will be applied to the GIS data layer. The XY domain
boundaries define the geographic boundaries of the data layer within the selected
coordinate system. The City limits or service area determines this boundary. Additionally, a
100 percent buffer is added to the boundary to compensate for future growth and
expansion of the data set to assign the domain boundaries.
The next step is organizing and importing all available source and background files to
individual data layers. Examples of these could include:
•
•
•
•
•
•
•

State, County and City boundaries
Street Centerlines or Planimetrics
Orthometric Photos
CAD files
Tax Parcel Databases
Previous Survey Data
As-built drawing

It should be noted that the City will provide all available data at the kick-off meeting.
Creating the Geodatabase
The method used to construct a geodatabase is very similar to constructing data layers in
terms of establishing coordinate systems and XY domain boundaries. Once complete, the
geodatabase is then populated with the field dataset. Additional attribute fields may be
added to feature classes as needed to facilitate GIS automation and analysis.
The geodatabase model offers many quality control advantages associated with advanced
GIS applications which were previously unavailable without writing custom scripts. Feature
subtypes and attribute domains may be defined for attribute values to ensure proper
classification and tabular precision. Establishing topology and relationship classes makes
features within the dataset smarter by allowing user-defined “business rules” which ensure
data integrity and correct functionality between spatial layers. Also, the geodatabase can be
read and edited using various database management software products and can be
exported to numerous data formats for use with other database management systems. The
City will provide a copy of its geodatabase at the kick-off meeting.
Field Inventory Data Development
The process for incorporating the field inventory data into the geodatabase begins with the
location of the structure using GPS or conventional survey techniques. Once the spatial
location of the structure is recorded attribute information for the feature is collected. This
attribute information includes all necessary information for establishing connectivity
between structures as well as additional information requested by the City. Of significant
importance is the population of attributes that record the structure water flows in from, as
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well as the structure the water flows out to. These in_from and out_to nodes allow for a
determination of flow direction within the attribute data. Additionally the recording of
conveyance size and material enables the conveyance structure to be interpolated between
connecting structures.
The consultant shall use automated processes in the field to establish connectivity of
structures that may include custom toolbox applications in ArcMap.
Beyond a time-saving measure that reduces office time for drafting conveyance between
structures, an automated connectivity tool has a significant amount of quality control
integrated in the process. Critical information such as negative slopes or size and material
mismatches can be automatically flagged by the connectivity tool. This enables the field
crews to resolve the quality issues while they are in the field without requiring subsequent
visits.
Integrating GPS Data to the Geodatabase
Upon completing a work zone, the daily GPS field files are merged into one “master” file.
The project data, as a whole, is then loaded into the geodatabase. Attribute fields are
automatically correlated to their prospective feature classes within the geodatabase feature
dataset. Coordinate values of each feature class are then compared to the original GPS data
files for quality assurance.
Digital photos will be managed in the geodatabase using hyperlinks. The PhotoLink
attribute field will contain the name of the photograph taken for the respective feature.
Photographs stored in .JPG file format will be saved separate from the geodatabase and will
require the development of a hyperlink path to be created in documents and applications
utilizing the photographs.
This methodology should be updated to utilize the raster data type once ArcGIS 10.0 is
fully adopted by the City. This change will allow raster data to be stored in the geodatabase
and will eliminate the need for hyperlinks to manage digital photos.
Interpolating Elevations
Using the 3D Analyst extension for ArcGIS, elevations can be interpolated for features as a
quality control measure. This requires building a surface model of the project area, such as
a Triangulated Irregular Network (TIN) or a Digital Elevation Model (DEM). The most
current LiDAR data available from the North Carolina Floodplain Mapping Program at the
time of Notice to Proceed for the basin study shall be used for the purpose. It must be
understood that feature elevations will be relevant to the accuracy of the source elevations.
Spatial Verification
This process is the spatial analysis and verification of the feature dataset. This includes a
systematic analysis of spatial accuracy utilizing available base mapping data as well as
digital orthophotography. Verifying spatial data accuracy further involves checking for
irregularities or topological conflicts in point features as they relate to other data layers.
Usually irregularities can be quickly identified and corrected in the office by experienced
personnel inspecting the data. If a legitimate positional error is discovered, the structure is
“ear-marked” for re-collection.
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Work Zone Completion
Upon completion of the initial field data collection and quality control checks, a work zone
will be considered 95% complete. At this point all Difficult Access Structures should be
turned over to the City for resolution. Once these access issues are resolved an inventory
team will return to locate and complete attribute data collection. Situations may exist where
the City is not able or does not desire to resolve the access issue. Therefore it is possible to
have Difficult Access Structures in the final database. Given the location and type of
feature, this may result in incomplete data.
New construction or capital retro-fitting within a work zone that was developed after the
date of the 95 percent submittal will not be included in the final submittal. New
construction should be inventoried as part of the annual maintenance program.
City Redline/Review
After a work zone achieves 95 percent completion, one set of hardcopy maps of the first
attempt at connecting the underground system will be provided, and the City staff will work
to identify inaccuracies and anomalies. The goal of this step is to capture the tacit
knowledge of the storm water system from the City staff members. It is intended that the
City redline the entire set of maps by circulating them among the various departments and
personnel associated with the maintenance of the storm water system. The red lines will be
incorporated into the GIS layer to reflect any changes.
Final Pass of the Data
This is the final stage of data collection, system connectivity, quality control and
subsequently the final stage of the project phase. At this time any errors uncovered through
previous quality control measures are addressed whether relating to field attributes or
spatial verification. Upon completion of the final pass all data will be considered complete
and ready for delivery to the City.
Quality Control
Much of the quality control for the inventory is built into the workflows and processes
carried out from day one. By utilizing the geodatabase in the field with automated
connectivity and topological checks most data quality issues are resolved before leaving the
field. Additional steps to the qc process include
•
•
•
•
•

•
•
•
•
•

Submitting a Project Work Plan
Daily “Check-Shots” on South Carolina Geodetic Survey Monuments.
Proper GPS mission planning performed daily.
Inspection of GPS point quality at the time of observation.
Separate checks and balances within the inventory procedures.
o Flag excessive slopes identified as outliers
o Flag changes in pipe size when size of pipe decreases moving downstream
o Flag changes in pipe material
o Complete geometric network connectivity check.
Pipe connectivity and analysis of pipe data.
Spatial verification of the data set.
Maps for City Redline/Review.
City Engineer Review
Final Pass of the Data.
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•

Submitting a Technical Summary and Geometric Network
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APPENDIX A
Feature and Attribute Database
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Introduction
Conceptually, this database has been formatted around two basic types of features; box
structures and end sections. Box structures, such as catch basins, have intakes that are
typically set at the surface level and outlets that are underground within the box. End
sections, such as head walls, are set the surface level and can be either inlets or outlets
depending on the flow of water. There are multiple classifications of each; all of which are
point features.
Many of the feature attributes are menu options in which a pick-list is available. Some are
text entries and others are numeric entries. Some attributes are “required” entries, which
will not allow you to store the point without properly entering the data. Others are not
required entries because the requested information may vary or may not be relevant.
Common Attributes
Regardless of the feature type or classification, there are several series of attributes that are
common to all. For instance, every structure will have a unique identification number and
attributes relating to its location. Each structure will have attributes that summarize its
overall condition. Condition attributes are subject to their appearance at the time of
inventory. They will change seasonally, unless there is significant damage to the structure.
Each structure will also have attributes that specify the routing of pipes coming and going.
The following sections identify and illustrate the features and attributes within the database.
For the sake of redundancy in defining each attribute by feature, they will be illustrated by
common attributes then by feature specific attributes.
Location Related Attributes
Unique_ID
Field Type: Text
Field Length: 10-30,
Required Entry: Yes
This is the unique identification number. It is user-defined by the following format:
Crew Name + Workzone + 4 digit number (chronological)
Example: The first structure located in Workzone 2 by Crew A: A20001
Street_Num
Field Type: Numeric, 0, 0, 10000, 0
Required Entry: No
What is the street number (house address)?
If the structure is on a road or parcel without a house address, then skip this one.
Street_Nam
Field Type: Text, 30
Required Entry: Yes
What is the street name?
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Street_Des
Field Type: Menu
Required Entry: Yes
What is the street designation?
St, default
Dr
Pkwy
Ct
Pl
Way
Pt
Trl
Wynd
Sq

Rd
Ave
Blvd
Ln
Cir
Terr
Ferry
Run
Other

Street_Dir
Field Type: Menu
Required Entry: No
What is the street direction?
If the street direction is not on the street sign, then skip this one.
N
S
E
W
NE
NW
SE
SW
None, default
X_Coord
Field Type: Numeric
Required Entry: Yes
What is the latitude of the structure?
Y_Coord
Field Type: Numeric
Required Entry: Yes
What is the longitude of the structure?
Elev
Field Type: Numeric
Required Entry: Yes
What is the elevation of the structure?
Condition Related Attributes
Condition
Field Type: Menu
Required Entry: Yes
What is the overall condition of the structure?
Good, default
Fair
Poor
Repair
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Water_Qual
Field Type: Menu
Required Entry: Yes
What is the water quality?
Dry, default
Odor
Sewage

Clear
Oil Sheen
Sediment

Prcnt_Obst
Field Type: Menu
Required Entry: Yes
What is the percent of obstruction, if obstructions are present?
0%, default
25%
50%
75%
100%
Type_Obst
Field Type: Menu
Required Entry: Yes
What is the type of obstruction, if obstructions are present?
None, default
Sediment
Debris/Natural
Debris/Trash
Gravel
Asphalt
Other
Age
Field Type: Menu
Required Entry: Yes
What is the approximate age of the structure?
1 Year
5 Years
10 Years
20+ Years
Data Collection Related Attributes
Photo_Link
Field Type: Text, 50
Required Entry: No
What is the photo number?
This is a user-defined number.
Comment
Field Type: Text, 30-100
Required Entry: No
This attribute is meant for anything deemed noteworthy by the user.
*anytime in a menu item attribute that the value of “Other” is selected, the user should
define what “other” is referring to with a comment.
**this field should also be used to document pipe information if there are more than 4
incoming pipes or more than 2 outgoing pipes.
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DC_Source
Field Type: Menu
Required Entry: Yes
Who is the data collection source? (who do you work for?)
City
KCI, default
Other
DC_Method
Field Type: Menu
Required Entry: Yes
What method was used to determine the position of the structure?
GPS w/Offset
GPS, default
Conv
DC_Date
Field Type: Date, auto, d/m/y
Required Entry: Yes
What is the date of data collection? This attribute is auto-generated.
StructureType
Field Type: Menu
Required Entry: Yes
What is the structure type?
C_B (Curb Inlet)
D_A (Difficult Access)
J_B (Junction Box )
H_W (Head Wall)
PD_ST (Pond Structure)
Trestle
BR (Bridge)

C_I (Curb/Yard Inlet)
D_I (Drop Inlet)
P_E (Pipe End)
F_E_S (Flared End Section)
S_I (Slab Inlet)
UG_PJ (Underground Pipe Junction)
CH (Channel)
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Pipe Related Attributes
These fields are critical to the hydrologic development of the storm water network
connectivity within the GIS deliverable. Attributes asking “In_From” or “Out_To” are asking
for the unique identification number of the structure that a pipe is coming from or going to.
An outgoing pipe is the pipe that channels the water out. An incoming pipe is a pipe that
channels water in. Water flows downhill.
Within the feature attributes of box structures there are fields for up to 4 incoming pipes
and 2 outgoing pipes along with attributes asking for the depth, size and type of each.
Depths are measured from the vertical control point to the inside bottom of the pipe (this
determines the invert elevation for calculating pipe slopes and rate of flow). Every box
structure will have an outgoing pipe. Some will have both incoming and outgoing pipes.
An end section has a pipe that is either incoming or outgoing, never both.
In1_From
Field Type: Text, 30
Required Entry: Yes
What is the unique identification number of the structure it is coming from?
In1_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the pipe from the vertical control point?
In1_Size
Field Type: Menu
Required Entry: Yes
What is the size of the pipe (in inches)?
None, default
4
6
8
10
12
15
18
21
24
30
36
42
48
54
60
66
72
Other
Unknown
In1_Type
Field Type: Menu
Required Entry: Yes
What type of pipe is it?
None, default
CMP
PVC
Other
Aluminum Spiral

RCP
CPE
Clay
Unknown
Rubble Masonry
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In1_Invert
Field Type: Numeric, or string, 5
Required Entry: Yes
What is the elevation for the invert of the pipe coming into the structure?
This is the rim elevation minus In1_Depth.
* There are fields for up to four incoming pipes for box structures; they are all configured as
the first listed above. Incoming pipes are not configured as “required” entries because many
structures do not have incoming pipes. For those that do not have incoming pipes, leave all
the default settings and proceed to the outgoing pipe attributes.
Out1_To
Field Type: Text, 30
Required Entry: Yes
What is the unique identification number of the structure it is going to?
Out1_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the pipe from the vertical control point?
Out1_Size
Field Type: Menu
Required Entry: Yes
What is the size of the pipe (in inches)?
None, default
4
6
8
10
12
15
18
21
24
30
36
42
48
54
60
66
72
Other
Unknown
Out1_Type
Field Type: Menu
Required Entry: Yes
What type of pipe is it?
None, default
CMP
PVC
Other
Aluminum Spiral

RCP
CPE
Clay
Unknown
Rubble Masonry

* There are fields for two outgoing pipes for box structures; the second is configured as the
first listed above. However, the second outgoing pipe is not configured as a “required”
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entry because most structures have only one outgoing pipe. For those that do not have two
outgoing pipes, leave all the default settings for the second pipe.
Structure specific attributes are illustrated on the following pages.
Feature Name:
Short Name:
Feature Type:

Curb Inlet
C_B
Point

Vertical Control:

Top center of the structure or manhole cover

Structure Specific Attributes:
Num_Inlets
Field Type: Numeric, 0, 1, 4, 1
Required Entry: Yes
How many inlets does it have?
Inlet_ X
Field Type: Numeric, 2, 0.00, 20.00, 2.80
Required Entry: Yes
What is the X dimension of the inlet?
Inlet_ Y
Field Type: Numeric, 2, 0.00, 3.00, 0.50
Required Entry: Yes
What is the Y dimension of the inlet?
Num_Grates
Field Type: Numeric, 0, 1, 4, 1
Required Entry: Yes
How many grates does the structure have?
Grate_L
Field Type: Numeric, 2, 0.00, 10.00, 3.00
Required Entry: Yes
What is the Length of the grate?
Grate_W
Field Type: Numeric, 2, 0.00, 10.00, 2.00
Required Entry: Yes
What is the Width of the grate?
Box_Mat
Field Type: Menu
Required Entry: Yes
What is the interior box material?
Brick
Pre Cast, default
Stone
Wood
Polyethylene

Conc Block
Metal
Rubble Masonry
Other
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Box_Shape
Field Type: Menu
Required Entry: Yes
What is the shape of the interior box?
This answer will influence the next three attributes.
Circular, default
Box
Other
Box_Diam
Field Type: Numeric, 2, 0.00, 20.00, 0.00
Required Entry: No
If the box is circular, what is the diameter?
If it is not circular, then leave the default as 0.
Box_Lngth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Length dimension?
If it is not rectangular, then leave the default as 0.
Box_Wdth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Width dimension?
If it is not rectangular, then leave the default as 0.
Box_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the box?
This should be the same as the depth of the outgoing pipe.
Steps
Field Type: Menu
Required Entry: Yes
Does the structure contain steps for maintenance entry?
Yes, default
No
Sur_Mat
Field Type: Menu
Required Entry: Yes
What is the surface material around the structure?
Asphalt, default
Concrete
Gravel
Grass
Dirt
Other
Rip Rap
Brick
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Stenciled
Field Type: Menu
Required Entry: Yes
Is the structure stenciled?
Yes

No, default

Security
Field Type: Menu
Required Entry: Yes
Is the structure locked or enclosed in a locked area?
Yes
No, default
rm

V\ ^

r " I I*
■i

I

4

4

V/

Vertical Control Point for Curb Inlet

269

Feature Name:
Short Name:
Feature Type:

Catch Basin
C_I
Point

Vertical Control:

Top center of the structure, grate or manhole cover

Structure Specific Attributes:
Num_Inlets
Field Type: Numeric, 0, 1, 4, 1
Required Entry: Yes
How many inlets does it have?
Inlet_ X
Field Type: Numeric, 2, 0.00, 20.00, 2.80
Required Entry: Yes
What is the X dimension of the inlet?
Inlet_ Y
Field Type: Numeric, 2, 0.00, 3.00, 0.50
Required Entry: Yes
What is the Y dimension of the inlet?
Box_Mat
Field Type: Menu
Required Entry: Yes
What is the interior box material?
Brick
Pre Cast, default
Stone
Wood
Polyethylene

Conc Block
Metal
Rubble Masonry
Other

Box_Shape
Field Type: Menu
Required Entry: Yes
What is the shape of the interior box?
This answer will influence the next three attributes.
Circular, default
Box
Other
Box_Diam
Field Type: Numeric, 2, 0.00, 20.00, 0.00
Required Entry: No
If the box is circular, what is the diameter?
If it is not circular, then leave the default as 0.
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Box_Lngth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Length dimension?
If it is not rectangular, then leave the default as 0.
Box_Wdth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Width dimension?
If it is not rectangular, then leave the default as 0.
Box_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the box?
This should be the same as the depth of the outgoing pipe.
Steps
Field Type: Menu
Required Entry: Yes
Does the structure contain steps for maintenance entry?
Yes, default
No
Sur_Mat
Field Type: Menu
Required Entry: Yes
What is the surface material around the structure?
Asphalt, default
Concrete
Gravel
Grass
Dirt
Other
Rip Rap
Brick
Security
Field Type: Menu
Required Entry: Yes
Is the structure locked or enclosed in a locked area?
Yes
No, default
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Feature Name:
Culvert
Feature Type:
Line
Conveyance structures 48” in diameter and greater.
Vertical Control:

Varies by structure type.

Structure Specific Attributes:
From_ID
Field Type: Text 10
Required Entry: Yes
What is the unique identification number of the structure it is coming from?
From_Structure_Type
Field Type: Menu
Required Entry: Yes
What is the structure type it is coming from?
C_B (Curb Inlet)
C_I (Curb/Yard Inlet)
D_A (Difficult Access)
D_I (Drop Inlet)
J_B (Junction Box )
P_E (Pipe End)
H_W (Head Wall)
F_E_S (Flared End Section)
PD_ST (Pond Structure)
S_I (Slab Inlet)
Trestle
UG_PJ (Underground Pipe Junction)
BR (Bridge)
CH (Channel)
From_Size
Field Type: Menu
Required Entry: Yes
What size is the from structure?
None, default
6
10
15
21
30
42
54
66
Other

4
8
12
18
24
36
48
60
72
Unknown

From_Type
Field Type: Menu
Required Entry: Yes
What type of material is observed in the from structure?
None, default
RCP
CMP
CPE
PVC
Clay
Other
Unknown
Aluminum Spiral
Rubble Masonry
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From_Elev
Field Type: Numeric
Required Entry: Yes
What is the elevation of the from structure?
From_Dpth
Field Type: Numeric
Required Entry: Yes
What is the depth of the from structure?
From_Invert
Field Type: Numeric
Required Entry: Yes
What is the elevation for the invert coming into the structure?
To_ID
Field Type: Text 10
Required Entry: Yes
What is the unique identification number of the structure it is flowing towards?
To_Structure_Type
Field Type: Menu
Required Entry: Yes
What is the structure type of the to structure?
C_B (Curb Inlet)
C_I (Curb/Yard Inlet)
D_A (Difficult Access)
D_I (Drop Inlet)
J_B (Junction Box )
P_E (Pipe End)
H_W (Head Wall)
F_E_S (Flared End Section)
PD_ST (Pond Structure)
S_I (Slab Inlet)
Trestle
UG_PJ (Underground Pipe Junction)
BR (Bridge)
CH (Channel)
To_Size
Field Type: Menu
Required Entry: Yes
What is the size of the to structure?
None, default
6
10
15
21
30
42
54
66
Other

4
8
12
18
24
36
48
60
72
Unknown
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To_Type
Field Type: Menu
Required Entry: Yes
What type of material is observed in the to structure?
None, default
RCP
CMP
CPE
PVC
Clay
Other
Unknown
Aluminum Spiral
Rubble Masonry
To_Elev
Field Type: Numeric
Required Entry: Yes
What is the elevation of the to structure?
To_Dpth
Field Type: Numeric
Required Entry: Yes
What is the depth of the to structure?
To_Invert
Field Type: Numeric
Required Entry: Yes
What is the elevation for the invert flowing away from the structure?
Slope
Field Type: Numeric
Required Entry: Yes
What is the slope of the structure?
Diameter
Field Type: Text, 20
Required Entry: Yes
What is the diameter of the structure?
Material
Field Type: Menu
Required Entry: Yes
What is the material of the structure?
None, default
RCP
CMP
CPE
PVC
Clay
Other
Unknown
Aluminum Spiral
Rubble Masonry

274

Feature Name:
Short Name:
Feature Type:

Difficult Access
D_A
Point

Vertical Control:

Varies by structure type.

Structure Specific Attributes:
Str Type
Field Type: Menu
Required Entry: Yes
What type of structure is it?
C_B (Curb Inlet)
D_A (Difficult Access)
J_B (Junction Box )
H_W (Head Wall)
PD_ST (Pond Structure)
Trestle
BR (Bridge)

C_I (Curb/Yard Inlet)
D_I (Drop Inlet)
P_E (Pipe End)
F_E_S (Flared End Section)
S_I (Slab Inlet)
UG_PJ (Underground Pipe Junction)
CH (Channel)

Acc Prob
Field Type: Menu
Required Entry: Yes
What is the specific access problem to resolve?
Traffic
Paved Over
Con Space
Priv Prop
No Str Acc
Buried
Lid Frozen
Heavy Veg
Destroyed
Other
Debris
Not Found
Remedy
Field Type: Menu
Required Entry: Yes
What is the suggested remedy?
CS Permit
Backhoe
2 Crew Mem
No Remedy

Road Crew
Permission
Maint Crew, default
Other
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Feature Name:
Short Name:
Feature Type:

Drop Inlet
D_I
Point

Vertical Control:

Top center of the grate

Structure Specific Attributes:
Num_Grates
Field Type: Numeric, 0, 1, 4, 1
Required Entry: Yes
How many grates does the structure have?
Grate_L
Field Type: Numeric, 2, 0.00, 10.00, 3.00
Required Entry: Yes
What is the Length of the grate?
Grate_W
Field Type: Numeric, 2, 0.00, 10.00, 2.00
Required Entry: Yes
What is the Width of the grate?
Box_Mat
Field Type: Menu
Required Entry: Yes
What is the interior box material?
Brick
Pre Cast, default
Stone
Wood
Polyethylene

Conc Block
Metal
Rubble Masonry
Other

Box_Shape
Field Type: Menu
Required Entry: Yes
What is the shape of the interior box?
This answer will influence the next three attributes.
Circular
Box, default
Other
Box_Diam
Field Type: Numeric, 2, 0.00, 20.00, 0.00
Required Entry: No
If the box is circular, what is the diameter?
If it is not circular, then leave the default as 0.
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Box_Lngth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Length dimension?
If it is not rectangular, then leave the default as 0.
Box_Wdth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Width dimension?
If it is not rectangular, then leave the default as 0.
Box_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the box?
This should be the same as the depth of the outgoing pipe.
Steps
Field Type: Menu
Required Entry: Yes
Does the structure contain steps for maintenance entry?
Yes, default
No
Sur_Mat
Field Type: Menu
Required Entry: Yes
What is the surface material around the structure?
Asphalt, default
Concrete
Gravel
Grass
Dirt
Other
Rip Rap
Brick

Vertical Control Point
For Drop Inlets
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Feature Name:
Short Name:
Feature Type:

Junction Box
J_B
Point

Vertical Control:

Top center of the structure or manhole cover

Structure Specific Attributes:
Manhole
Field Type: Menu
Field Type: Required Entry
Does it have a manhole?
Yes, default
Box_Mat
Field Type: Menu
Required Entry: Yes
What is the interior box material?
Brick
Pre Cast, default
Stone
Wood
Polyethylene

No

Conc Block
Metal
Rubble Masonry
Other

Box_Shape
Field Type: Menu
Required Entry: Yes
What is the shape of the interior box?
This answer will influence the next three attributes.
Circular
Box, default
Other
Box_Diam
Field Type: Numeric, 2, 0.00, 20.00, 0.00
Required Entry: No
If the box is circular, what is the diameter?
If it is not circular, then leave the default as 0.
Box_Lngth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Length dimension?
If it is not rectangular, then leave the default as 0.
Box_Wdth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Width dimension?
If it is not rectangular, then leave the default as 0.
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Box_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the box?
This should be the same as the depth of the outgoing pipe.
Steps
Field Type: Menu
Required Entry: Yes
Does the structure contain steps for maintenance entry?
Yes, default
No
Sur_Mat
Field Type: Menu
Required Entry: Yes
What is the surface material around the structure?
Asphalt, default
Concrete
Gravel
Grass
Dirt
Other
Rip Rap
Brick
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Feature Name:
Feature Type:

Pipes
Line

Vertical Control:

Varies by structure type.

Structure Specific Attributes:
From_ID
Field Type: Text 10
Required Entry: Yes
What is the unique identification number of the structure it is coming from?
From_Structure_Type
Field Type: Menu
Required Entry: Yes
What is the structure type it is coming from?
C_B (Curb Inlet)
C_I (Curb/Yard Inlet)
D_A (Difficult Access)
D_I (Drop Inlet)
J_B (Junction Box )
P_E (Pipe End)
H_W (Head Wall)
F_E_S (Flared End Section)
PD_ST (Pond Structure)
S_I (Slab Inlet)
Trestle
UG_PJ (Underground Pipe Junction)
BR (Bridge)
CH (Channel)
From_Size
Field Type: Menu
Required Entry: Yes
What size is the from structure?
None, default
6
10
15
21
30
42
54
66
Other

4
8
12
18
24
36
48
60
72
Unknown

From_Type
Field Type: Menu
Required Entry: Yes
What type of material is observed in the from structure?
None, default
RCP
CMP
CPE
PVC
Clay
Other
Unknown
Aluminum Spiral
Rubble Masonry

280

From_Elev
Field Type: Numeric
Required Entry: Yes
What is the elevation of the from structure?
From_Dpth
Field Type: Numeric
Required Entry: Yes
What is the depth of the from structure?
From_Invert
Field Type: Numeric
Required Entry: Yes
What is the elevation for the invert coming into the structure?
To_ID
Field Type: Text 10
Required Entry: Yes
What is the unique identification number of the structure it is flowing towards?
To_Structure_Type
Field Type: Menu
Required Entry: Yes
What is the structure type of the to structure?
C_B (Curb Inlet)
C_I (Curb/Yard Inlet)
D_A (Difficult Access)
D_I (Drop Inlet)
J_B (Junction Box )
P_E (Pipe End)
H_W (Head Wall)
F_E_S (Flared End Section)
PD_ST (Pond Structure)
S_I (Slab Inlet)
Trestle
UG_PJ (Underground Pipe Junction)
BR (Bridge)
CH (Channel)
To_Size
Field Type: Menu
Required Entry: Yes
What is the size of the to structure?
None, default
6
10
15
21
30
42
54
66
Other

4
8
12
18
24
36
48
60
72
Unknown
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To_Type
Field Type: Menu
Required Entry: Yes
What type of material is observed in the to structure?
None, default
RCP
CMP
CPE
PVC
Clay
Other
Unknown
Aluminum Spiral
Rubble Masonry
To_Elev
Field Type: Numeric
Required Entry: Yes
What is the elevation of the to structure?
To_Dpth
Field Type: Numeric
Required Entry: Yes
What is the depth of the to structure?
To_Invert
Field Type: Numeric
Required Entry: Yes
What is the elevation for the invert flowing away from the structure?
Slope
Field Type: Numeric
Required Entry: Yes
What is the slope of the structure?
Diameter
Field Type: Text, 20
Required Entry: Yes
What is the diameter of the structure?
Material
Field Type: Menu
Required Entry: Yes
What is the material of the structure?
None, default
RCP
CMP
CPE
PVC
Clay
Other
Unknown
Aluminum Spiral
Rubble Masonry
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Feature Name:
Short Name:
Feature Type:

Pipe End
P_E
Point

Vertical Control:

Top center of the end of the pipe

Structure Specific Attributes:
PE Type
Field Type: Menu
Required Entry: Yes
What type of pipe end is it? Concrete pipes are either bell or socket.
The bell is usually the intake; the socket is usually the outfall.
Metal pipes are usually cut.
Cut, default
Bell
Socket
Sur_Mat
Field Type: Menu
Required Entry: Yes
What is the surface material around the pipe end?
Asphalt, default
Concrete
Gravel
Grass
Dirt
Other
Rip Rap
Brick
Flow
Field Type: Menu
Required Entry: Yes
From the perspective of the structure, which way does the water flow?
Typically, the flow for a bell is incoming; the flow for a socket is outgoing.
This will be the opposite of the pipes connectivity with other structures.
Incoming
Outgoing
Subtype
Field Type: Menu
Required Entry: Yes
What type of pipe end is this?
Headwall
Stub

Flared End Section

283

Pipe End – Bell

Pipe End – Socket
BBSS
•:

Ow

f-

'-**£#*:

*

1V1

few

iSSfc]

>

;_ ,

■tfVj
I.

ife;‘

• -.

•-TO

Wr;r'a ,

Ly

;«
»,■

'%t-

Pipe End – Socket

m.

Vertical Control Point
For Pipe Ends

a

r^i

- xag*

>o

■

/■l

1§

_A

r.

>

This one is in “Fair” condition

S 'V5"*3*Y

",t.

US

ii LVk

Surface Material – Rip Rap

ll ■

7,

^'v

Vs

.
•n

Vertical Control Point
For Flared End Sections

§9®
. e *.

r. y

♦i»

*?

N ■>;

•t-

toj

1 *.'

ft

; V.
,’

.S.'W ;

jjtl

>£?«£

The blue line illustrates the
Length of the flare.
v!

*‘^

The red line illustrates the
Width of the flare.

/

I*

•ft

psf’

‘7

*

^ yin

m

._ i"

.

rri

--■

v.'.'l

1'
284

!■
r

m

m

»j
■»

a

H
»;

BaaS

:a --

r
r

'*t

Hi

*

v

11

Vertical Control Point
For Head Walls

V'-*%

v-/. "

■

vCv

\

* *r

This is a headwall with one barrel, no wing walls and a surface material of rip rap

Wing wall attributes:
Mitered – notice they extend
Downward from the head wall.
This one is a “Yes “answer.
(illustrated in red)

SSBH
HHSP
^
l

gg-g"Ag

K

i

ri

n

£s£5

i •

r-y

A “No” answer would mean that
they are level with the Top of
the headwall
Wing Angle – notice the angle of
the wings as they extend from the
head wall; this one is 45 degrees
(illustrated in blue)

W
JO
j

■

awg?s.

£’

1

■ fViU!

285

Feature Name:
Short Name:
Feature Type:

Pond Structure
PD_ST
Point

Vertical Control:

Top center of the structure, grate or manhole cover

Structure Specific Attributes:
Str Desc
Field Type: Text, 30
Required Entry: Yes
Give a brief structure description.
Is acting as wier box? Is there a V inlet?
Manhole
Field Type: Menu
Required Entry: Yes
Does it have a manhole?
Yes, default

No

Num_Inlets
Field Type: Numeric, 0, 1, 4, 1
Required Entry: Yes
How many inlets does it have?
Inlet_ X
Field Type: Numeric, 2, 0.00, 20.00, 2.80
Required Entry: Yes
What is the X dimension of the inlet?
Inlet_ Y
Field Type: Numeric, 2, 0.00, 3.00, 0.50
Required Entry: Yes
What is the Y dimension of the inlet?
Num_Grates
Field Type: Numeric, 0, 1, 4, 1
Required Entry: Yes
How many grates does the structure have?
Grate_L
Field Type: Numeric, 2, 0.00, 10.00, 3.00
Required Entry: Yes
What is the Length of the grate?
Grate_W
Field Type: Numeric, 2, 0.00, 10.00, 2.00
Required Entry: Yes
What is the Width of the grate?

286

Box_Mat
Field Type: Menu
Required Entry: Yes
What is the interior box material?
Brick
Pre Cast, default
Stone
Wood
Polyethylene

Conc Block
Metal
Rubble Masonry
Other

Box_Shape
Field Type: Menu
Required Entry: Yes
What is the shape of the interior box?
This answer will influence the next three attributes.
Circular
Box, default
Other
Box_Diam
Field Type: Numeric, 2, 0.00, 20.00, 0.00
Required Entry: No
If the box is circular, what is the diameter?
If it is not circular, then leave the default as 0.
Box_Lngth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Length dimension?
If it is not rectangular, then leave the default as 0.
Box_Wdth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Width dimension?
If it is not rectangular, then leave the default as 0.
Box_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the box?
This should be the same as the depth of the outgoing pipe.
Steps
Field Type: Menu
Required Entry: Yes
Does the structure contain steps for maintenance entry?
Yes, default
No
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Sur_Mat
Field Type: Menu
Required Entry: Yes
What is the surface material around the structure?
Asphalt, default
Concrete
Gravel
Grass
Dirt
Other
Rip Rap
Brick
Security
Field Type: Menu
Required Entry: No
Is the structure locked or enclosed in a locked area?
Yes
No
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Feature Name:
Short Name:
Feature Type:
Vertical Control:

Slab Top Inlet
S_I
Point
Varies by structure type.

Structure Specific Attributes:
Manhole
Field Type: Menu
Required Entry: Yes
Does it have a manhole?
Yes

No, default

Num_Inlets
Field Type: Numeric, 0, 1, 4, 1
Required Entry: Yes
How many inlets does it have?
Inlet_ X
Field Type: Numeric, 2, 0.00, 20.00, 2.80
Required Entry: Yes
What is the X dimension of the inlet?
Inlet_ Y
Field Type: Numeric, 2, 0.00, 3.00, 0.50
Required Entry: Yes
What is the Y dimension of the inlet?
Grate_L
Field Type: Numeric, 2, 0.00, 10.00, 3.00
Required Entry: Yes
What is the Length of the grate?
Box_Mat
Field Type: Menu
Required Entry: Yes
What is the interior box material?
Brick
Pre Cast, default
Stone
Wood
Polyethylene

Conc Block
Metal
Rubble Masonry
Other

Box_Shape
Field Type: Menu
Required Entry: Yes
What is the shape of the interior box?
This answer will influence the next three attributes.
Circular
Box, default
Other
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Box_Diam
Field Type: Numeric, 2, 0.00, 20.00, 0.00
Required Entry: No
If the box is circular, what is the diameter?
If it is not circular, then leave the default as 0.
Box_Lngth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Length dimension?
If it is not rectangular, then leave the default as 0.
Box_Wdth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: No
If the box is rectangular, what is the Width dimension?
If it is not rectangular, then leave the default as 0.
Box_Dpth
Field Type: Numeric, 2, 0.00, 50.00, 0.00
Required Entry: Yes
What is the depth of the box?
This should be the same as the depth of the outgoing pipe.
Steps
Field Type: Menu
Required Entry: Yes
Does the structure contain steps for maintenance entry?
Yes, default
No
Sur_Mat
Field Type: Menu
Required Entry: Yes
What is the surface material around the structure?
Asphalt, default
Concrete
Gravel
Grass
Dirt
Other
Rip Rap
Brick
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Feature Name:
Short Name:
Feature Type:

Underground Pipe Junction
UGPJ
Point

Vertical Control:

None

Structure Specific Attributes: None
An underground pipe junction is a feature that exists underground with no structural
access. Within our storm water database, this feature is recorded for the purposes of
structure connectivity and attribute continuity. This feature has no attributes other that
location information and pipe routing information.
Example 1:
Given a catch basin with an outgoing 18” RCP that is headed due north. You proceed north
to find the outfall. When you get there, you find that it is an 18” CMP. Somewhere, along
the way, the pipe material has changed (it could be that the property owner had the outfall
extended further down his property to keep the flow away from his house). Regardless,
since the pipe material is different from structure to structure, we will record a feature to
illustrate the change.
Example 2:
On the east you may find a drop inlet with an outgoing pipe to the west. On the south you
may find a catch basin with an outgoing pipe to the north. On the west you may find a
headwall with an outgoing pipe to the east. You fully expect to find a junction box (or other
box feature) at the intersection of these outgoing pipes. When you get there, you find
nothing. After exploring further north you have even found a headwall, which is the
eventual outfall for this network. Somewhere, back upstream is an underground
intersection for the pipes obviously feeding this outfall.
To establish an underground pipe junction, look at the topography between the structures.
You may be able discern where it lies. If you have only 2 structures, pick a spot on line that
is about half way between them. If you have several structures, look at the directions of the
outgoing pipes and “triangulate” the intersection.

Photos for Underground Pipe Junctions:
Take a photo of your paint can or shovel
exactly where you recorded the GPS position.
Try to get objects in the background to
further illustrate its expected location.
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APPENDIX B

Storm Water System Inventory
Open System Survey Protocol
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Survey of Bridges, Culverts, Dams, & Cross Sections
Bridge Survey:
Each set of notes for a bridge shall include a
title page for each bridge. Each title page shall
include
the following:

r.
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iH '»,
Project name - Name of project or the area
being studied.
Structure name - Name of the road, stream and
benchmark.
Date of survey.
»
Job or Commission number
Benchmark - Specific location and type of
benchmark (i.e. USGS benchmark disk on the
upstream left headwall.)
Bridge width - The distance that the stream flows through the structure. For example, a
bridge whose roadway is 20’ wide, but whose rails, piers, or sidewalk extends out one foot
on each side of the structure, would be 22’ wide.
Rail height - Distance from top of road to top of rail.
Deck thickness - Distance from top of road to low chord (top of opening of bridge).
Piers dimensions, North Arrow, Direction of stream flow

■

Each set of notes for a structure shall include sketches of the bridge in both planimetric and
profile view. The profile view should be oriented looking downstream at the upstream face
of structure. The sketches shall show the structure, piers, channelbanks, channel, direction
of flow, rails, deck, footings, abutments, benchmark location, other dimensions, etc.
The survey of an Exhibit structure should always be oriented so that looking downstream:
the stations would increase from left to right (Northing) and increases from downstream to
upstream (Easting). Conditions when using a total station: (Northing is l000: Easting is 500).
Backsight perpendicular to the structure, looking right.
Four photographs are taken at each structure. All of the following references for each type
of photograph shall be oriented looking downstream. The photographs should be taken in
the following order:
Picture 1
Picture 2
Picture 3
Picture 4

Standing upstream of structure. looking downstream at the structure.
Standing on the structure, looking upstream at the channel.
Standing on the structure, looking downstream at the channel.
Standing downstream of structure, looking upstream at the structure.
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The second shot provides the street name of the bridge. For example, the road name for
this bridge is Stanley-Spencer Oxford Road.
The following shots are part of the top of road data (TR, BEGIN RAIL 2.6, END RAIL 2.6),
the structure data (P1 1.0, TOE, DS IN), and the ground section (GR, CB, TE, H20). The
table on the following page lists the valid codes for the first two shots and the following
field shots.
The ground (GR) points shall represent the natural ground at the bottom of the fill. The
survey of the ground shall begin with the same station as the top of road survey,
approximately 200 feet from channelbank.
The top of road (TR) points defines the highest-grade line of the road along the structure.
The survey of the top of road shall begin, at a minimum, 200 feet down-station from the
beginning of the structure and end, at a minimum, 200 feet up-station of the end of the
structure. The beginning (BEGIN) and end (END) of bridge is defined as the top of road
where the abutment begins.
If there is a rail on the bridge, use BEGIN RAIL 2.0 and an END RAIL 2.0 (assuming the rail
is 2.0 and the rail starts and ends at the bridge) to show the rail extends from the beginning
of the bridge to the end of bridge. Shots shall be taken at breaks in the road grade or at
maximum 25 to 50 foot intervals or major breaks in elevation. If the rail exceeds the bridge,
use the code TR RAIL 2.0 for the beginning and end of the rail and eliminates the rails
within the BEGIN and END shots UNLESS the rail is a different height.
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Valid Codes
HEADER

Structure Type BM Width
Deck
Road Name
FIELD SHOTS (Bridge)
TR [RAIL Height]

Survey Codes of a Bridge1
Example
Notes for use

BR SF4 24 3.0
Oxford Road

TR. TR RAIL 2.5
BEGIN, BEGIN RAIL
BEGIN [RAIL Height]
3.0
END [RAIL Height]
END, END RAIL. 2.7
GR
GR
CB
CB
P1 Width
P1 3.0, P4 2.3
TOE
TOE
TOE TE
TOE TE
TE
TE
H20
H20
HIS
HIS
DS IN
DS IN
1
All data entries must be 17 characters or less.

Shot 1 only. Bridge with
Benchmark, Width and Deck
Thickness
Shot 2 only.
Top of Crown Data
Top of Crown at Begin
Abutment
Top of Crown at End Abutment
Ground Field Data
Channelbank
Pier #1 and Width
Toe of Fill Station
Toe of Fill Station and Edge H20
Edge H20
Underwater Field Data Shot
Historical Shot
Downstream Invert for Bridge

Culvert Survey:
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Culverts shall be characterized by two pipe ends and the attributes contained within as
defined in Appendix A.
Four photographs are taken at each structure. All of the following references for each type
of photograph shall be oriented looking downstream. The photographs should be taken in
the following order:
Picture 1
Picture 2
Picture 3
Picture 4

Standing upstream of structure, looking downstream at the structure.
Standing on the structure. looking upstream at the channel.
Standing on the structure, looking downstream at the channel.
Standing downstream of structure, looking upstream at the structure.
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Dam Survey:
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Project name - Name of project or the area
being studied.
Structure name - The name of the road, stream
and benchmark.
Date
Job or Commission number
Benchmark- Specific location and type of
benchmark (i.e. Chiseled square on the upstream
left headwall.)
Riser - size and material
North Arrow
Direction of flow

A;

Each set of notes for a structure shall include a
title page. The structure title page shall include
the following:

j

V

Each set of notes for a structure shall include
sketches of the structure in both planimetric and
profile view. The profile view should be oriented
looking downstream at the structure. The sketches
shall show the structure, channelbanks, channel, direction of flow, benchmark location,
north arrow, dimensions, etc.
V.

■

The survey of a structure should be oriented so that looking downstream the stations would
increase from left to right (Northing) and increases from downstream to upstream (Easting).
Conditions when using a total station:
Northing is 1000; Easting is 500.
Back sight perpendicular to the structure looking right.
Four photographs are taken at each dam structure. All of the following references for each
type of photograph shall be oriented looking downstream. The photographs should be
taken in the following order:
Picture I Standing upstream of structure, looking downstream at the structure.
Picture 2 Standing on the structure, looking upstream at the pond or lake.
Picture 3 Standing on the structure, looking downstream at the channel.
Picture 4 Standing downstream of structure, looking upstream at the structure.
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The upstream ground (GR) points shall represent the natural ground section as well as
water inverts of the pond or lake just off the dam. Make sure that the section is off the
bottom of fill of the dam. The ground shall begin with the same station as the top of dam
survey.
The top of dam (TR) points define the highest-grade line of the dam along the structure and
the overbanks. The survey of the top of dam shall begin, at a minimum, 100 feet downstation from the beginning of the structure and end, at a minimum, 100 feet up-station of
the end of the structure, using the code TR. even if the top of dam or overbanks has
vegetation. Shots shall be taken at breaks in the dam or at maximum 25-foot intervals.
If spillway is present, obtain elevation points of the top of dam (TR), top of spillway (TR
TOP SPY), bottom of spillway (TR BOT SPY), and also the relief spillway (TR RELIEF) if
present.
If a riser is present, obtain elevations for the top of the riser (UTBI), the invert of the riser
(UIPI), the invert of the downstream exiting pipe or box (DIPI 2.0), the length and width of
the pipe or box in the pond and the exiting pipe or box, and note any obstruction on the
riser, such as a metal grate or cover.
The downstream natural ground section should be taken off of the fill or bottom of the
slope of the dam and surveyed like an upstream section of a bridge or culvert.
Five lines of data in the text file represent each point or shot. The description of the shot is
as follows:
Line I: Represents the shot number.
Line 2: The northing location such as 10100.0000
Line 3: The easting location such as 500.0000
Line 4: The elevation such as 997.1940
Line 5: A description of the location such as OFF MAYFLOWER AVE.
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The following shots are part of the upstream data (GR, TE, ect,), top of dam data (TR), and
the downstream ground section (GR, CB, ect,). The following lists the valid codes for the
first two shots and the following field shots.

Valid Codes
HEADER

Survey Codes for a Dam1
Example
Notes for use

Structure Type BM

DAM DCDAM

Road Name
FIELD SHOTS (Dam)
TR
GR
TE
H2O
CB
FIELD SHOTS
(Spillway)
TR TOP SPY
TR BOT SPY
TR RELIEF
FIELD SHOTS (Riser)
UTP# Width
DIP# DIA Thick

Off Mayflower Ave.

Shot 1 only. Darn with
Benchmark.
Shot 2 only.

TR
GR
TE
H2O
CB

Top of Dam
Ground Field Data
Edge H2O
Underwater Field Data Shot
Channelbank

TR TOP SPY
TR BOT SPY
TR RELIEF

Top of Spillway
Bottom of Spillway
Relief Spillway

UTP1 5.0
DTP1 7.0 0.3
I = Riser Invert in the Pond
D = Downstream
T = Top of Riser en the
U = Upstrearn
Pond
1
All data entries must be 17 characters or less.

Upstream Top Pipe 1
D/S Existing Invert Pipe 1

B = Box, P = Pipe
E = Elliptical Culvert
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Cross Section Survey:
Primary System Open Channel Survey:
The Primary System should be defined during the scoping phase of the project. Typically
the “Primary System” consists of the mainstem that defines the drainage area of the work
zone. Additional perennial streams in the work zone may be added to the Primary System.
In many cases the Primary System will have been previously studied by FEMA. Existing
FEMA data should be utilized to the extent practical if it is considered applicable.
For areas within the Primary System that have not been studied by FEMA or where the
FEMA study should be amended, additional cross sections shall be surveyed. The precise
location of the cross sections to be surveyed shall be determined prior to field collection in
the kickoff meeting with the City if possible. The cross section locations should be focused
on the areas to be hydraulically modeled.
Each cross section shall include four (4) surveyed points as follows: two top of bank points
and two bottom of bank points. The survey points will be merged with the most recently
available LiDAR topographic data to establish cross sections across the floodplain.
Two photographs are taken for each cross section. All of the following references for each
type of photograph shall be oriented looking downstream. The photographs should be
taken in the following order:
Picture I
Picture 2

n

f A* .*«

Standing at the cross section, looking upstream at the channel.
Standing at the cross section, looking downstream at the channel.
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Five lines of data in the text file represent each point or shot. The description of the shot is
as follows:
Line 1: Represents the shot number
Line 2: The northing location such as 1000.0000
Line 3: The easting location such as 500.0000
Line 4: The elevation such as 98.0570
Line 5: Name of the cross section such as XS CCX1
The following shots are part of the ground section (GR. CB, TE, and H2O). The following
lists the valid codes for the first two shots and the following field shots.

Valid Codes
HEADER

(BR,CUL,XS) BM Length Deck

Survey Codes for a Cross-Section1
Example
Notes for use
Shot 1 only, Cross-Section with
Benchmark.
New road off Stowe Road Shot 2 only.

XS CCX1

Road Name
FIELD SHOTS (Cross Section)
GR
GR
TE
TE
H2O
H2O
CB
CB
TB
TB
BB
BB
1
All data entries must be I7 characters or less.

Ground Field Data
Edge H2O
Underwater Field Data Shot
Channelbank
Top of bank
Bottom of bank

Top width, bottom width, and depth will be calculated based on the four point cross
section surveyed.
In addition to the survey shots collected, attributes will be assigned to each cross section as
follows:
From_node, 6, normal
What is the unique identification number of the structure or cross section it is coming
from?
From_Structure_type, 6, normal
What is the structure type it is coming from?
To_node
What is the unique identification number of the structure where the channel is flowing
towards?
To_Structure_type,6,normal
What is the structure type it is flowing towards?
Feature_Type, menu, normal
What type of open feature is it?
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Channel
Swale-Ditch
Pond Reach
Type, menu, normal
Natural
Man-made
Channel_Shape, menu, normal
What is the channel shape?
Trapezoidal
Irregular
Rectangular
Triangular
Lining_Type, menu, normal
What is the channel lined with?
Asphalt
Concrete
Grass
Natural
Riprap
Bed_Type, menu, normal
What is the bed type?
Vegetative
Sandy
Rocky
Cobblestone
Clay-silt
Flow, menu, normal
What type of flow is present?
None
Normal
Stagnant
Standing water
Storm

Secondary System Open Channel Survey:
The Secondary System is defined as open systems within the work zone that are not part of
the Primary System. Typically the Secondary System includes tributaries to the Primary
System. A secondary system channel must have bounding structures on either end of the
channel. Channel measurements will be collected for secondary system channels that will
be modeled as determined during a meeting with City staff prior to the beginning of field
collection. Channel measurements will include a bottom width, top width and depth.
Additional attributes will be collected as referenced above for the Primary System.
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Flow Paths:
Flow paths will be digitized between structures for any channels not attributed in either the
Primary System or the Secondary System. Lines will be digitized based on topographic
data and orthophotos.
Historical High Water Marks
The precise location of the historical high water mark shall be determined by witness.
Each set of notes for a historical shall include a historical title page. The historical title page
shall include the following:
Stream name
The name of the interviewer
The name of the witness
The witness’s address
How long the witness has lived there
Date of interview
What type of high water events occurred? Ex. Heavy rain, Hurricane
How often
Location of high water mark. Be very descriptive and use distances from landmarks. Ex. oak
tree, fence, house, and stream)
Any other types of comments
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Attachment D to Task Order
Figures
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Figure 1. Project Streams
City Boundary
Assessment Streams
Other Streams
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Imagery collected in 2020 by Kucera International. Imagery is managed by
Adam DeMars, South Carolina State GIS Coordinator and hosted by ESRI.

SCDNR Aerial Imagery 2020.
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Figure 2. Primary Watershed Boundaries
City Boundary
Major Streams
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Imagery collected in 2020 by Kucera International. Imagery is managed by
Adam DeMars, South Carolina State GIS Coordinator and hosted by ESRI.

SCDNR Aerial Imagery 2020.
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