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SECTION 01000

SUMMARY OF WORK

PART 1: GENERAL

1.01 SCOPE OF WORK

A. Contractor shall provide all labor, materials (except as herein noted), tools,
equipment, services and means to construct the pipeline(s) and other Work as
described in the Contract Documents (including these Specifications) and shown
on the Drawings. The Work for which the Contractor is responsible includes, but
is not limited to, the following:

Call for utility locations;

2. Acquisition of any additional temporary easements or other written
authorizations necessary to perform the Work, including access and storage
areas;

3. Pavement removal, including saw cutting, as required;

Construction and maintenance of bridges and other structures as required for
traffic control;

Furnishing of flagmen, traffic warning and control as required;

6. Protection, temporary removal and replacement of signage and traffic control
devices where affected by the Work;

7. Sheeting, bracing and support of trench and adjoining ground where
necessary;

8. Furnish and install thrust blocking and pipe restraints as required;

9. Handling drainage and water removal,

10. Guarding the site and materials on site;

11. All necessary safety equipment, devices, and other precautions;

12. Furnishing materials not provided by the Owner to the site (see article 1.03)

13. Unloading, loading, hauling, distributing, laying and testing the pipe and
appurtenances;

14. Protection, temporary support and/or rearranging of sewer lateral and other
utility pipes, ducts, wires, cables and poles where necessary;

15. Excavation and backfilling of trenches and pits;

16. Restoration of paved and concrete surfaces including roadways, curbing,
driveways, and sidewalks;

17. Removal and proper disposal of surplus excavated material and debris;
18. Installation of required pipe, fittings and appurtenances;
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19. Performance of pressure and leakage tests and correction of any
deficiencies;

20. Flush & clean pipeline;
21. Disinfecting of pipeline (and dechlorination of discharge);
22. Site cleaning;
23. Maintenance of street or other surfaces for the required period of time;
24. Ground restoration and planting;
25. Submit schedules, Shop Drawings and as-built records;
26. Erosion and sediment control.
B. Contractor shall refer to the Standard General Conditions of the Construction

Contract for definitions of the Owner, Contractor, Engineer and other terminology
that may be used in these Specifications.

C. Contractor shall refer to Section 01011 Special Provisions, for specific criteria,
which are set by the Engineer or Owner's local Operations District and
supplement or supersede other sections within these Specifications.

D. The above general outline of principal features does not in any way limit the
responsibility of the Contractor to perform all Work and furnish the required
materials, equipment, labor and means as shown or required by the Contract
Documents.

E. Materials, equipment, labor, etc., obviously a part of the Work and necessary for
the proper operation and installation of same, although not specifically indicated
in the Contract Documents, shall be provided as if called for in detail without
additional cost to the Owner.

F. Where the following acronyms are used on the Schedule of Prices or elsewhere
in these Specifications, they shall be defined as follows:

1. OFCI = Owner Furnished Contractor Installed (materials or equipment to be
furnished by the Owner but installed by the Contractor)

2. CFCI = Contractor Furnished Contractor Installed (materials or equipment to
be furnished and installed by the Contractor)

3. Where neither acronym is indicated for a particular Bid Item, refer to this
section, Section 01011 and Section 01075 for clarification.

1.02 WORK BY OWNER

A. Owner may perform certain items of Work related to this project which may
include the following

1. Mark locations of existing water mains, services, and valves;

2. Other work, if any, as described below:
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a. Operate all valves necessary to shut-off, flush and reactivate its existing
pipelines;

Install Pipe taps;

Provide meter sets;

Install meters;

Perform flushing (use of valves and hydrants);

Collect bacteriological samples;

Monitor Contractor’s dechlorination plan;

Perform all bacteriological testing of samples and provide confirmation of
passing and results upon request.

S@r0a0C

B. See Special Provisions (Section 01011), Section 01075 and the Schedule of
Prices for applicable list of tasks provided by Owner and additional clarification of
materials furnished by Owner. In the case of conflicts regarding Owner-furnished
materials, the Schedule of Prices shall govern (if Schedule of Prices is silent,
Section 01011 shall govern, followed by Section 01075).

C. See Section 01011 for specific local requirements with regard to all other
Specification sections.

1.03 MATERIALS FURNISHED BY OWNER

A. The following materials will be furnished by the Owner unless otherwise indicated
in the Schedule of Prices, Section 01011 and/or Section 01075; and when so
furnished, these materials shall be installed by the Contractor.

Ductile iron pipe and standard pipe gaskets for push-on joints

2. Restrained joint ductile iron pipe and compatible standard gaskets (16-inch
and larger; also for smaller sizes when ductile iron pipe is identified on the
Drawings for HDD applications)

Field-Lok gaskets (12-inch and smaller)
4. AWWA C900 PVC pipe (excluding Certa-Lok) and standard gaskets

5. Valves for buried service 4-inch diameter and greater with standard MJ ends
and gaskets, including hydrant isolation valves (excluding metal-seated gate
valves, tapping valves as noted below, and other horizontally-oriented gate
valves)

6. Fire hydrant barrels (with Storz connections where required) and bottom
shoes

7. Polyethylene encasement
8. Water meters.

B. Material to be furnished by Owner will typically be delivered to the job-site;
however, certain materials may be delivered to the Owner’s local Operations
District property. Contractor is responsible for unloading all Owner-furnished

material and transporting (both at job site and Owner’s property) and shall reload
and transport to the job site all items delivered to the Owner’s property.
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C. At Owner’s discretion, Owner may furnish de-chlorination equipment (but not de-
chlorination chemical) for the Contractor’s temporary use on the Work under this
Contract only.

D. All materials required to complete the Work, but not listed above, shall be
furnished and installed by the Contractor. For example, unless otherwise noted
in Section 01011, Section 01075, or the Schedule of Prices, the following
materials will not be furnished by the Owner:

HDPE pipe

Certa-Lok™ PVC pipe

Ductile iron fittings and gaskets

Ductile iron anchor couplings

Fire hydrant laterals

Flushing hydrants

Valve boxes
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Tapping sleeves, saddles, and tapping valves (except where standard MJ,
vertically-oriented gate valves 12-inch diameter and smaller can be used)

9. Rods, bolts, lugs, gaskets

10. Retaining glands, couplings, and other external joint restraint devices for
pipe, fittings, valves,

11. Service line piping (except where ductile iron pipe is required)
12. Corporation and curb stops

13. Identification tape

14. Tracer wire

15. Tape for polyethylene encasement

16. Pipe insulation materials

17. Air valves and blow-off assemblies

18. All other piping specialties and related components.

E. See Section 01075, Section 01011, and Schedule of Prices for applicable list of
materials furnished by Owner

F. See Section 01011 for specific local requirements with regard to all other
Specification sections.
1.04 LOCATIONS
A. All Work shall be performed on Owner’s property, public rights of way, and/or

public or private easements obtained by the Owner. Approximate right of way
and easement limits are shown on the Drawings and/or described in the
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Specifications. No work shall be performed by the Contractor outside of these
limits.

B. It is the obligation and responsibility of the Contractor to determine the exact
limitations of the rights of way and/or easements and any conditions limiting or
affecting the use of the right of way by the Owner and/or the Contractor. All
agreements respecting rights of way and the easements that are available to the
Owner can be made available upon request. The Contractor agrees to indemnify
and hold harmless the Owner against any claims made by any property owner,
including any claim that the Contractor has failed to keep Contractor work,
equipment, materials, or workmen within the limits authorized by the right of way
and/or easement or any claim that the Contractor has failed to comply with any
condition or requirement, or agreement respecting the right of way and/or
easement.

C. Some of the locations shown or described in the Contract Documents, such as
tie-ins, are approximate. All tie-ins shall be performed per the Contract
Documents unless specifically directed by the Owner. It is the responsibility of
the Contractor for pinpointing the exact locations.

D. Contours, topography and profiles of the ground as may be shown on the
Drawings are believed to be reasonably correct, but are not guaranteed and are
presented only as an approximation. It is the Contractor's responsibility to verify
proposed pipeline elevations.

PART 2: PRODUCTS

2.01 GENERAL

Specifications for the materials and equipment to be provided by the Contractor are
detailed in the respective Specification sections.

PART 3: EXECUTION

3.01  FIELD SURVEY WORK

Contractor shall lay out the Work in accordance with Article 4 Section 4.05 of the
General Conditions. The Contractor shall utilize a Registered Land Surveyor to stake
the existing right of way, proposed right of way and easements. Contractor shall stake
the proposed alignment to insure compliance with the Contract Documents and
Specifications. The Contract Documents shall include bench marks and control points
for reference. Where necessary, Owner will furnish additional reference points as noted
on the Drawings in paper or electronic format.

3.02 COORDINATION

A. Coordinate work; phase the construction operations; and provide and maintain
any temporary connections necessary to prevent interference to operation of
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Owner’s facilities. Any construction work requiring the shutdown of facilities must
be scheduled and performed only at such times as shall be authorized by the
Owner. Such Work must be completed during the specific periods authorized by
the Owner.

B. Refer to Section 15000 for further requirements regarding coordination of
shutdowns and other interruptions to Owner’s facilities.

3.03 REGULATORY REQUIREMENTS

When the Work is to be done in a third party’s transportation or utility right of way,
Contractor shall coordinate with the third party in accordance with Sections 01570,
02025, 02610 and 02620, and, where required by the third party, make necessary
arrangements to have an inspector and/or traffic controllers/signalmen assigned to the
Project by the third party.

Contractor shall comply with the third party’s requirements and shall coordinate with the
third party and its inspector / traffic controllers / signalmen as required throughout the
duration of the Work. Work requiring inspection by the third party’s inspector and/or
traffic control/signaling by the third party shall only be performed when authorized by the
third party. All costs in connection with third party inspections and traffic
control/signaling mandated by third party transportation and utility authorities shall be
paid by the Contractor.

END OF SECTION
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SECTION 01010
DRAWING INDEX

PART 1: GENERAL

1.01 DRAWINGS

A. The following Drawings, dated [Date on Drawings], and prepared by Engineers
company name__[Engineering firm’s name] ,accompany these
Specifications and are a part thereof. Drawings are the property of the Owner
and shall not be used for any purpose other than that intended by the
Specifications.

Sheet No. | Title, Description
1 TITLE
2 INDEX & DATA
3-X WATER MAIN PLAN & PROFILE
X WATER MAIN STANDARD DETAILS

B. The following detail Drawings are provided and are to be incorporated in the
Drawings:

Sheet No. Title, Description

PART 2: PRODUCTS

Not Used.

PART 3: EXECUTION

Not Used.

END OF SECTION
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PART 1: GENERAL

SECTION 01011

SPECIAL PROVISIONS

Table of Contents

This section is intended call out requirements that are unique to individual Operations

Districts of the Owner.

The content of this section shall replace or supplement the

requirements in other sections of the Specifications for Work within the individual
Operations Districts as noted herein. If any other article of this section suggests the
use of any materials, means and methods but is excluded or modified in this Section

01011, this section shall have priority and shall supersede conflicting requirements

in other sections.

FROM SECTION 15150 GATE VALVES

If there are conflicts between the Drawings provided and these
Specifications, contact Owner immediately for clarification.

A. Valves located in the Terre Haute Operations District shall open right.

FROM SECTION 15155 BUTTERFLY VALVES

A. Valves located in the Terre Haute Operations District shall open right.

FROM SECTION 15180 FIRE HYDRANTS

When the Contractor is required to furnish fire hydrants, hydrants shall be furnished and
equipped according to the below schedule. Touch-up paint color shall also conform to this

schedule.
Allowed Manufacturers Storz
American Outlet
District Kennedy Darling Mueller | Required Color
Safety Yellow -
Company
Crawfordsville X X X Yes Red - Private
Safety Yellow -
Company
Johnson County X Yes Red - Private
Safety Yellow -
Company
Kokomo X X Yes Red - Private
Safety Yellow -
Company
Mooresville X Yes Red - Private
Safety Yellow -
Company
Muncie X Yes Red - Private
01011 -1
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Allowed Manufacturers Storz
American Outlet
District Kennedy Darling Mueller | Required Color
Safety Yellow -
Company
Newburgh X Yes Red - Private
Safety Yellow -
Noblesville
White with blue
cap - Fishers
Noblesville X X Yes Red - Private
Safety Orange
or Omaha
Orange -
Company
Northwest X X Yes Red - Private
Safety Yellow -
Company
Richmond X No Red - Private
Safety Yellow -
Company
Seymour X No Red - Private
Safety Yellow -
Company
Shelbyville X Yes Red - Private
Sheridan (1) (1) (1) (1) (1)
Somerset No fire hydrants
Southern-
Clarksville, Safety Yellow -
Jeffersonville, Company
New Albany X X Yes Red - Private
Southern- (1) (1) (1) (1)
Charlestown (1)
Southern- (1) (1) (1) (1) (1)
Georgetown
Safety Yellow -
Company
Sullivan X Yes Red - Private
Safety Yellow -
Company
Summitville X Yes Red - Private
Terre Haute Safety Yellow -
(incl. Company
Farmersburg) X Yes Red - Private
Safety Yellow -
Company
Wabash X X X Yes Red - Private
01011 -2
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Allowed Manufacturers Storz
American Outlet
District Kennedy Darling Mueller | Required Color
Safety Yellow -
Company
Warsaw X X X Yes Red - Private
Safety Yellow -
Company
West Lafayette X X Yes Red - Private
Safety Yellow -
Company
Winchester X No Red - Private

(1) Confirm with local INAWC Operations

FROM SECTION 15190 Air Valves, Blow-off Assemblies and Sampling taps

A. Flushing Hydrants for Permanent Blow-off Assemblies

1. Johnson County- Above ground type.

2. All others- Confirm with local INAWC Operations

FROM SECTION 15200 SERVICE LINES

The Contractor shall supply all required meter pits, setters or yoke bars, valves, lids,
service line, other listed products, and miscellaneous items required to install new

residential service connections per the following schedule:

B. Crawfordsville
1. Meter Pit: 48” long.
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settings; HDPE SDR-9 (200 psi) minimum.
9. Corporation Stop: Mueller #£-25009 1x1x1

11/2019- Pipeline

01011-3

Meter Pit Ring/Cover and Lid: Vestal 20" #RMRC-21L W/SN W/TR
Yoke Bar or Setter: A.Y. McDonald 14-2P
Dual Meter sets: A.Y. McDonald #08U3m 1 x %” x 7.5 u-branch
Supports: % standpipes

Inlet Angle Ball Valve: A.Y. McDonald #4604BY %" x %" x 02
Outlet Valve: A.Y. McDonald #4779Y-22 %.’x 02

Service Line Material: %" for individual services and 1” to supply dual meter




C. Johnson County

1.
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10.

Meter Pit: 48” long x 20” Diameter (single & dual)

Meter Pit Ring/Cover and Lid: Vestal 20" Model #RMC-20L W/SN W/TR
(Single) and Model #RMC-20L W/SN W/2TR (Dual)

Meter: 342" x 5/8” Furnished and installed by INAWC.

Yoke Bar: Mueller # H-5020P

Branch Piece (Dual Set Only): Mueller H-15363-254N

Supports: % standpipes

Inlet Ball Valve: Mueller B-24278-250N (3/4”) Mueller B-24278-250N (1”)
Outlet Ell: Mueller #H-14207-250N (3/4”) and H-14207-250N (1)

Service Line Material: % for individual services and 1” to supply dual meter
settings; HDPE SDR-9 (200 psi) minimum.

Corporation Stop: Mueller #H-15008N-250N (%4”) or #H-15008N-330N (17)

D. Kokomo & Russiaville

1.
2.

Meter Pit: 48” x 20” Diameter (single) 24” (dual)

Meter Pit Ring/Cover and Lid: (Single) Vestal # 32-277 - RMRC-215-L W/SN
W/RTR Ring & Lid or Ford # A53-REC463-T Ring & Lid. (Dual Set) Vestal #
32-046 - ER-2024 Ring with 32-501 - Monitor Ring & Lid W/SN W/2RTR or
Ford # MC-24-REC463-TT Ring & Lid. (1” Set) Vestal # 32-046 - ER-2024
Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR or Ford # MC-24-REC463-
T Ring & Lid.

Meter: %.” x 5/8” Furnished and installed by INAWC.

4. Copper Setter: (5/8”) A.Y. McDonald # 731-1--WXQQ33, Ford # VB81W-44-
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33-Q-NL, Mueller # B-2474N. (17) A.Y. McDonald # 731-4--WXQQ44, Ford #
VB84W-44-44-Q-NL, Mueller # B-2474N

Yoke U-Branch Assembly (Dual Set Only): A.Y. McDonald # 708UQQ or
Mueller # H-15373N (1" x %" x 7.5”).

Supports: V2" Black Iron Pipe as vertical standpipe (Earth), %” Sch-80 PVC as
horizontal cross bar (Rock).

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE CTS SDR-9 (200 psi) minimum. Pipe stiffener inserts shall be
plastic.

Corporation Stop: (3/4”) A.Y. McDonald # 74701T, Ford # F1000-3-Q-NL,
Mueller # H-15008. (1”) A.Y. McDonald # 74701T, Ford # F1000-4-Q-NL,
Mueller # H-15008N.

Manufactured Meter Pit Setter:
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a. 1.5” Meter: Pit: Ford# PMBB-688-36HB-48-SB4-G-NL (13" laylength,
18” lid to meter) Lid: Ford# MC-36-REC463-T Ring & Lid or Vestal #
32-049 - ER-2036 Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR

b. 2” Meter: Pit: Ford# PMBB-788-36HB-48-SB4-G-NL (17” laylength,
18” lid to meter) Lid: Ford# MC-36-REC463-T Ring & Lid or Vestal #
32-049 - ER-2036 Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR

E. Mooresville

—
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10.

Meter Pit: 48” long x 20” Diameter (single) 24” (dual & 1” meters).
Meter Pit Ring/Cover and Lid: confirm with Local Operations.

Meter: confirm with Local Operations Furnished and installed by INAWC.
Yoke Bar: Mueller # H-5020P

Supports: %" standpipes

Branch Piece (Dual Set Only): Mueller H-15363-245N

Inlet Ball Valve: Mueller B-24278-250N (3/4” & 1”)

Outlet Ell: Mueller #H-14207-250N (3/4” & 17)

Service Line Material: 1” diameter to supply single and dual meter settings;
PE CTS SDR-9 (200 psi) minimum.

Corporation Stop: Mueller # H-15008-250N (%4”) or H-15008-330N (1”)

F. Muncie

1.

2.

Meter Pit: 48” long x 20” Diameter (single) 24” (dual).

Meter Pit Ring/Cover and Lid: (Single) Vestal # 32-277 - RMRC-215-L
W/SN W/RTR Ring & Lid or Ford # A53-REC463-T Ring & Lid. (Dual Set)
Vestal # 32-046 - ER-2024 Ring with 32-501 - Monitor Ring & Lid W/SN
W/2RTR or Ford # MC-24-REC463-TT Ring & Lid. (1” Set) Vestal # 32-046 -
ER-2024 Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR or Ford # MC-
24-REC463-T Ring & Lid.

Meter: 5/8” x 5/8” Furnished and installed by INAWC.
Copper Setter: A.Y. McDonald # 31-1-WXQQ33

Yoke U-Branch Assembly (Dual Set Only): A.Y. McDonald # 708UQQ or
Mueller # H-15373N (17 x %" x 7.5”).

Supports: 2" Black Iron Pipe as vertical standpipe (Earth), %" Sch-80
PVC as horizontal cross bar (Rock).

Inlet Angle Ball Valve: Mueller # B24273-200

7. Service Line Material: %" for individual services and 1” to supply dual meter

11/2019- Pipeline

settings; PE CTS SDR-9 (200 psi) minimum. Pipe stiffener inserts shall be
plastic.
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8.

Corporation Stop: Mueller %" # H-15008N

G. Newburgh

1.
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Meter Pit: 24” diameter (single and dual meters) x 24” long

Meter Pit Ring/Cover and Lid: Vestal #RMC-20L W/SN W/2TR

Meter Pit Adapter Ring: Vestal ER-2024

Meter: Confirm with local operations” Furnished and installed by INAWC.
%" Setter: A.Y. McDonald # MD 760H212 WX 3D 33x15

1” Setter: A.Y. McDonald #MD 760H415 WX 3D 44x15

Supports: standpipes

Service Line Material: % for individual services and 1” to supply dual meter
settings; PE CTS DR-9 (200 psi) minimum.

9. Corporation Stop: A.Y. McDonald #74701-22

10.

Tapping Saddles: A.Y. McDonald SS Strap Saddle - 3835 (preferred—see
also Section 15170)

H. Noblesville

1.

Meter Pit: Corrugated HDPE, 48" long 20” Diameter. (Single), 24” (Dual
or 1”7 Set).

Meter Pit Ring/Cover and Lid: (Single) Vestal # 32-277 - RMRC-215-L
W/SN W/RTR Ring & Lid or Ford # A53-REC463-T Ring & Lid. (Dual
Set) Vestal # 32-046 - ER-2024 Ring with 32-501 - Monitor Ring & Lid
W/SN W/2RTR or Ford # MC-24-REC463-TT Ring & Lid. (1” Set) Vestal
# 32-046 - ER-2024 Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR
or Ford # MC-24-REC463-T Ring & Lid.

Meter 5/8” x 5/8” Furnished and installed by INAWC.

4. Yoke Bar: Mueller # H5010-P; A.Y. McDonald 14-1P, 14-2P, 14-3P, or 14-4P;

or Ford Y501

5. Supports: ¥ standpipes

Inlet Angle Ball Valve: Mueller #H-14278-250, A.Y. McDonald 4604BY, or
Ford AV91-313WNL

7. Outlet Ell: Mueller #H-14207-250

8. Service Line Material: %" for individual services and 1” to supply dual meter

10.

11/2019- Pipeline

settings; PE CTS SDR-9 (200 psi) minimum.

Corporation Stop: Mueller #H-15008N-250 (34”) or #H-15008N-330 (17); A.Y.
McDonald #74701-22 or Ford F1000-3-NL (%4“) or F1000-1-NL (1”)

Manufactured Meter Pit Setter:

a. 1.5” Meter: Pit: Ford# PMBB-688-36HB-48-SB4-G-NL (13” laylength,
18” lid to meter) Did: Ford# MC-36-REC463-T Ring & Lid or Vestal #
32-049 - ER-2036 Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR.
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b. 2” Meter: Pit: Ford# PMBB-788-30HB-48-SB4-G-NLFord# MC-30-
REC463-T Ring & Lid or Vestal # 32-048 - ER-2030 Ring with 32-478 -
Monitor Ring & Lid W/SN W/RTR

l. Northwest

1.

Meter Pit: 48” long x 20" Diameter (single) 24” Diameter (dual meter & 1”
services)

2. Meter Pit Ring/Cover: Vestal # 32-454 RMRCL W/SN W/TR (frost proof)

3. Meter Pit Lid: Vestal 32-776 w/ Electronic Meter Read Modules

4. Meter Pit Frost Pan: Vestal 32-777

5. Meter: %" x 5/8” Furnished and installed by INAWC.

6. Yoke Bar: A.Y. McDonald 14-2P or Ford Y502 (no prongs);

7. Supports: Standard support: (2) #6 rebar horizontal. Alternate support: %"
diameter vertical schedule 40 pipe.

8. Outlet Angle Ball Valve: (3/4”) A.Y. McDonald 74602YQ, (1”) A.Y. McDonald
74602Y-22; (3/4”) Ford AV94-323W-Q-NL, (1”) Ford AV94-324W-Q-NL.

9. Inlet Ell: (3/4”) AY. McDonald 74779Y-22; (1”) A.Y. McDonald 74779Y-22;
(3/4”) Ford L94-23-Q-NL

10. Service Line Material: HDPE SDR-9 (200 psi) minimum. Pipe stiffener
inserts shall be stainless steel.

11. Corporation Stop: Mueller 34" # H-15008N-3/4; A.Y. McDonald 74701BQ;
Ford %" # F1000-3-Q-NL

12. Curb Stop: (3/4”) Ford Ball Valve Curb Stop B44-333-Q-NL; Curb Box Ford
5604; Riser Rod: A.Y. McDonald # 5560

J. Richmond

1. Meter Pit: 48” long x 20” Diameter (single) 24” (dual)

2. Meter Pit Ring/Cover and Lid: (Single) Vestal # 32-277 - RMRC-215-L W/SN
W/RTR Ring & Lid or Ford # A53-REC463-T Ring & Lid. (Dual Set) Vestal #
32-046 - ER-2024 Ring with 32-501 - Monitor Ring & Lid W/SN W/2RTR or
Ford # MC-24-REC463-TT Ring & Lid. (1” Set) Vestal # 32-046 - ER-2024
Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR or Ford # MC-24-REC463-
T Ring & Lid.

Meter: 34" x 5/8” Furnished and installed by INAWC.

. Meter Setter: (5/8°x3/4”) A.Y. McDonald # 731-2--WXQQ33, Ford # VB82W-
44-33-Q-NL, Mueller # B-2474N. (1”) A.Y. McDonald # 731-4--WXQQ44, Ford
# VB84W-44-44-Q-NL, Mueller # B-2474N.

5. Yoke U-Branch Assembly (Dual Set Only): A.Y. McDonald # 708UQQ or
Mueller # H-15373N (1" x %" x 7.57).

6. Meter Idler: A.Y. McDonald 740MJO7

11/2019- Pipeline
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7.

Support: 2" Black Iron Pipe as vertical standpipe (Earth), %" Sch-80
PVC as horizontal cross bar (Rock).

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE DR-9 (200 psi) minimum. Pipe stiffener inserts shall be plastic.

Corporation Stop: (3/4”) A.Y. McDonald # 74701T, Ford # F1000-3-Q-NL,
Mueller # H-15008. (17) A.Y. McDonald # 74701T, Ford # F1000-4-Q-NL,
Mueller # H-15008N.

K. Seymour

1.
2.

o o~ w

7.

Meter Pit: 30" long.

Meter Pit Ring/Cover and Lid: Vestal 20" ring Model #RMRC-215L R&C
W/SN W/TR (Single) and Model #RMRC-215L R&C W/SN W/2TR (Dual)

Meter: Confirm with local operations. Furnished and installed by INAWC.
Meter Setter: A.Y. McDonald 3/4” X 5/8”
Support: standpipes

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE CTSDR-9 (200 psi) minimum.

Corporation Stop: A.Y. McDonald # 4701BT

L. Shelbyville

1.

© © N o g bk~ w

Meter Pit: 36” long x 20” Diameter (single) 24” (dual)

Meter Pit Ring/Cover and Lid: Vestal 20" ring Model #RMRC-215L R&C
W/SN W/TR (Single) and Model #RMRC-215L R&C W/SN W/2TR (Dual)

Meter: 342" x 5/8” Furnished and installed by INAWC.
Yoke Bar: Mueller #H-5020P

Supports: %" standpipes

Branch Piece (Dual Set Only): Mueller H-15363-254N
Inlet Ball Valve: Mueller B-24278-250N

Outlet Elbow: Mueller #H-14207-250N

Service Line Material: % for individual services and 1” to supply dual meter
settings; PE DR-9 (200 psi) minimum.

10. Corporation Stop: Mueller #H-15008N-250 (3/4”) or H-15008N-330N (1”)

M. Sheridan

1.
2.

11/2019- Pipeline

Meter Pit: 36 long

Meter Pit Ring/Cover and Lid: Vestal #RMRC-215L R & C W/SN W/TR; A.Y.
McDonald 74M53AT or Ford C53-T
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Meter 5/8” x 5/8” Furnished and installed by INAWC.

4. Yoke Bar: Mueller # H5010-P; A.Y. McDonald 14-1P, 14-2P, 14-3P, or 14-4P;

or Ford Y501
Supports: %" standpipes

Inlet Angle Ball Valve: Mueller #H-14278-250, A.Y. McDonald 4604BY, or
Ford AV91-313WNL

Outlet Ell: Mueller #H-14207-250

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE CTS SDR-9 (200 psi) minimum.

Corporation Stop: Mueller #H-15008N-250 (34”) or #H-15008N-330 (17); A.Y.
McDonald #74701-22 or Ford F1000-3-NL (%4“) or F1000-1-NL (1”)

N. Somerset

1.

S A

10.

Meter Pit: 36” long, 20” Diameter (single- 5/8” meter); 24" (dual meters, and
1” meters)

Meter Pit Ring/Cover and Lid: Ford Meter Box W3-T (20” X 117 X 4”) or Vestal
#RMRC-20L W/SN W/TR

Meter: 5/8” x 5/8” Furnished and installed by INAWC.

Yoke Bar or Setter: Ford Meter Box 501P (5/8”) or A.Y. McDonald #14-1P
Supports: % standpipes

Branch Piece (Dual Set Only): Mueller 17 X %” H-15363N-333

Inlet Angle Ball Valve: Ford Meter Box AV94313 % PJ CTS X 5/8 or A.Y.
McDonald # 4642BY-22 %" CTS X 5/8

Outlet fitting: %" X 5/8” yoke outlet — CTS X meter LLB or A.Y McDonald yoke
90# 4779Y-22

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE CTS DR-9 (200 psi) minimum.

Corporation Stop: Ford Meter Box F1000-3 (3/4”) or F1000-4 (1”); or Mueller
B-25008N (34”) (CC X CTS)

O. Southern Indiana (Clarksville, Jeffersonville, New Albany)

1.

o g bk W

11/2019- Pipeline

Meter Pit: 24" long x 20” diameter (single) 24” (dual); 30" diameter. (1”
meter).

Meter Pit Ring/Cover and Lid: Vestal 20” ring Model # 32-424 #RMRC-215L
R&C W/SN W/TR (Single) and Model # 32-462 #RMRC-215L R&C W/SN
W/2TR (Dual); Cover Model # 32-058.

Meter: 5/8” x 5/8” Furnished and installed by INAWC.

Yoke Bar: A.Y. McDonald 5/8” #14-1P; Ford Y501P

Supports: %’ vertical standpipes

Inlet Angle Ball Valve: A.Y. McDonald # 4642BY-22; Ford AV94313WNL
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7. Outlet Ell: A.Y. McDonald # 4779Y-22 %"x 01; Ford L9413NL

8. Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE DR-9 (200 psi) minimum.

9. Corporation Stop: Mueller 34" # H-15008N; Ford (3/4”) F1000-3; (1”) F1000-

4

10. Permanent Blow-off Assembly: Kupferle TF500 only.

11. Minimum Depth of cover for watermains shall be 42-inches.

P. Southern Indiana (Georgetown & Charlestown)

1.

® N o 0k w

Meter Pit: 24” long x 20” diameter (single) 24” diameter (dual); 30”
diameter. (1” meter).

Meter Pit Ring/Cover and Lid: Vestal 20” ring Model # 32-424 #RMRC-
215L R&C W/SN W/TR (Single) and Model # 32-462 #RMRC-215L R&C
W/SN W/2TR (Dual); Cover Model # 32-058.

Meter: 3/4” x 5/8” Furnished and installed by INAWC.

Yoke Bar: A.Y. McDonald 5/8” #14-2P; Ford Y502P

Supports: %4 vertical standpipes

Inlet Angle Ball Valve: A.Y. McDonald # 4642BY-22; Ford AV94313WNL
Outlet Ell: A.Y. McDonald # 4779Y-22 %"x 01; Ford L9413NL

Service Line Material: %" for individual services and 1” to supply dual
meter settings; PE DR-9 (200 psi) minimum.

Corporation Stop: Mueller 3" # H-15008N; Ford (3/4”) F1000-3; (1)
F1000-4

10. Permanent Blow-off Assembly: Confirm with Local Operations.

11. Minimum Depth of cover for watermains shall be 42-inches.

Q. Sullivan

11/2019- Pipeline

1.
2.

I

Meter Pit: 48” long, 20” Diameter (single) 24” Diameter (dual)

Meter Pit Ring/Cover and Lid: Sigma MB-63DF-LBTH (rim) and
MB632CF-LB (lid)

Meter: 5/8” x 5/8” Furnished and installed by INAWC.
Yoke Bar or Setter: Ford Meter Box Y501P (3/4”) or Y504P (1”)
Supports: %" standpipes

Inlet Angle Ball Valve: Ford AV96-313-W-NL (3/4”) or AV96-444-W-NL
(1)
Outlet Elbow: Ford L96-13(3/4”) or L96-44 (1”)

Service Line Material: %" for short-side individual services, 1” for long-
side services and to supply dual meter settings; HDPE SDR-11 (200 psi)
minimum IPS (NOT CTS)
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9. Corporation Stop: Confirm with local Operations District

R. Summitville

1.

N o o bk~ ow

10.

Meter Pit: 36” long, 20" Diameter (single- 5/8” meter); 24" Diameter (dual
meters, and 1” meters)

Meter Pit Ring/Cover and Lid: Ford Meter Box W3-T (20” X 117 X 4”) or Vestal
#RMRC-20L W/SN W/TR

Meter: 5/8” x 5/8” Furnished and installed by INAWC.

Yoke Bar or Setter: Ford Meter Box 501P (5/8”) or A.Y. McDonald #14-1P
Supports: %" standpipes

Branch Piece (Dual Set Only): Mueller 17 X %" H-15363N-333

Inlet Angle Ball Valve: Ford Meter Box AV94313 % PJ CTS X 5/8 or A.Y.
McDonald # 4642BY-22 %" CTS X 5/8

Outlet Fitting: %" X 5/8” yoke outlet — CTS X meter LLB or A.Y McDonald
yoke 90# 4779Y-22

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE CTS DR-9 (200 psi) minimum.

Corporation Stop: Ford Meter Box F1000-3 (3/4”) or F1000-4 (1”); or Mueller
B-25008N (34”) (CC X CTS)

S. Terre Haute (including Farmersburg)

1.

© N o o b~ W

9.

Meter Pit: 48” long. xx” Diameter (single) xx” Diameter (dual)

Meter Pit Ring/Cover and Lid: Sigma MB-63DF-LBTH (rim) and MB632CF-
LB (lid)

Meter: 5/8” x 5/8” Furnished and installed by INAWC

Yoke Bar: Ford Meter Box Y501-P (3/4”) or Y504-P (1)

Supports: %" standpipes

Inlet Angle Ball Valve: Ford AV96-313-W-NL (3/4”) or AV96-444-W-NL (1”)
Outlet Elbow: Ford L96-13(3/4”) or L96-44 (1”)

Service Line Material: 34’ diameter individual services, 1” diameter dual meter
settings; HDPE SDR-11 (200 psi) minimum IPS (NOT CTS)
Corporation Stop: (3/4”) Ford # F1001-3, (1”) Ford # F1000-4.

T. Wabash

1.

o 0N

11/2019- Pipeline

Meter Pit: 36” long, 20" Diameter (single- 5/8” meter); 24" Diameter (dual
meters, and 1” meters)

Meter Pit Ring/Cover and Lid: Ford Meter Box W3-T (20" X 11” X 4”)
Meter: 5/8” Furnished and installed by INAWC.

Yoke Bar or Setter: Ford Meter Box 501P (5/8”) or A.Y. McDonald #14-1P
Supports: %’ standpipe
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Branch Piece (Dual Set Only): Mueller 17 X %" H-15363N-333

Inlet Angle Ball Valve: Ford Meter Box AV94313 % PJ CTS X 5/8 or A.Y.
McDonald # 4642BY-22 %" CTS X 5/8

8. Outlet Fitting: %" X 5/8” yoke outlet — CTS X meter LLB or A.Y McDonald
yoke 90# 4779Y-22

9. Service Line Material: %" and 1”: PE CTS SDR-9 (200 psi) minimum
2” diameter: PE CTS or IPS SDR-9.

10. Corporation Stop: Ford Meter Box F1000-3 (3/4”) or F1000-4 (1"); or Mueller
B-25008N (3%4”) (CC X CTS)

11. Manufactured Meter Pit Setter:

a. 1.5” Meter: Pit: Ford# PMBB-688-36HB-48-SB4-G- Lid: Ford# MC-36-
REC463-T Ring & Lid or Vestal # 32-049 - ER-2036 Ring with 32-478 -
Monitor Ring & Lid W/SN W/RTR

b. 2” Meter: Pit: Ford# PMBB-788-36HB-48-SB4-G-NL Lid: Ford# MC-
36-REC463-T Ring & Lid or Vestal # 32-049 - ER-2036 Ring with 32-
478 - Monitor Ring & Lid W/SN W/RTR
U. Warsaw

1. Meter Pit: 36” long, 20" Diameter (single- 5/8” meter); 24” Diameter (dual
meters, and 1” meters)

Meter Pit Ring/Cover and Lid: Ford A3-C-REC463-T

Meter: 5/8” Furnished and installed by INAWC.

Yoke Bar: A.Y. McDonald #14-1P (5/8")

Supports: %" (#6) horizontal rebar

Branch Piece (Dual Set Only): Mueller 17 X %" H-15363N-333
Inlet Angle Ball Valve: A.Y. McDonald # 4642BY-22 % CTS X 5/8

Outlet Fitting: %" X 5/8” yoke outlet CTX X meter LLB, A.Y. McDonald yoke
90 #4779Y-22

9. Service Line Material: PE CTS SDR-9 (200 psi) minimum. 1” diameter to
supply single and dual meter settings; 2" diameter: PE CTS or IPS SDR-9.
Pipe stiffener inserts shall be stainless steel.

10. Corporation Stop: Mueller B-25008N (342”) (CC X CTS)
11. Insulator Ring: 24”
12. Manufactured Meter Pit Setter:

a. 1.5” Meter: Pit: Ford# PMBB-688-36HB-48-SB4-G-NL Lid: Ford# MC-36-
REC463-T Ring & Lid or Vestal # 32-049 - ER-2036 Ring with 32-478 -
Monitor Ring & Lid W/SN W/RTR

b. 2” Meter: Pit: Ford# PMBB-788-36HB-48-SB4-G-NL Lid: Ford# MC-36-
REC463-T Ring & Lid or Vestal # 32-049 - ER-2036 Ring with 32-478 -
Monitor Ring & Lid W/SN W/RTR

® N o o bk~ b
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V. West Lafayette

1.

© N o g bk~ WD

10.
11.

Meter Pit: 48” long 20” Diameter (single) 24" Diameter (dual)

Meter Pit Ring/Cover and Lid: Vestal 20" RMRC-21L W/SN W/TR

Meter: %" x 5/8” Furnished and installed by INAWC.

Yoke Bar: AY. McDonald #14-2P

Supports: % standpipes

Branch Piece (Dual Set Only): A.Y. McDonald #08U3m 1x %."x 7.5 u-branch.
Inlet Angle Ball Valve: A.Y. McDonald #4604BY %" x %" x 02

Outlet Valve: A.Y. McDonald #4779Y-22 %" x 02

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE CTS DR-9 (200 psi) minimum. Pipe stiffener inserts shall be
plastic.

Corporation Stop: Confirm with local Operations District
Curb Ball Valve: Mueller #E-25009 1x1x1

W. Winchester

1.

2.

S L

11/2019- Pipeline

Meter Pit: 48” long. x 20” Diameter (single) 24” Diameter (dual)

Meter Pit Ring/Cover and Lid: (Single) Vestal # 32-277 - RMRC-215-L W/SN
W/RTR Ring & Lid or Ford # A53-REC463-T Ring & Lid. (Dual Set) Vestal #
32-046 - ER-2024 Ring with 32-501 - Monitor Ring & Lid W/SN W/2RTR or
Ford # MC-24-REC463-TT Ring & Lid. (1" Set) Vestal # 32-046 - ER-2024
Ring with 32-478 - Monitor Ring & Lid W/SN W/RTR or Ford # MC-24-REC463-
T Ring & Lid.

Meter: 5/8” x 5/8” Furnished and installed by INAWC.

Meter Setter: A.Y. McDonald 732-107WX2233 (34”) or 732-410WX2244 (1”).

Meter Idler: A.Y. McDonald 740MJ05

Supports: %" horizontal cross bar

Service Line Material: %" for individual services and 1” to supply dual meter
settings; PE CTS SDR-9 (200 psi) minimum.

Corporation Stop: Mueller P-15008N (34”) or P-15108N (1”)

END OF SECTION
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SECTION 01075

BASIS OF PAYMENT

PART 1: GENERAL

1.01

1.02

SCOPE OF WORK

Work to be performed under this Contract shall be paid for in accordance with the
Schedule of Prices of the bid. The cost of labor, equipment, materials, tools, and
services called for in the Specifications, shown on the Drawings, or necessary for
a complete and satisfactory installation, but which are not specifically mentioned
in this section shall be included in the appropriate bid item by the Contractor at no
additional expense to the Owner.

Refer to Section 01000 for further information regarding materials to be furnished
by the Owner.

Where reference is made herein to other section(s) of the Specifications, it shall
not be interpreted to exclude sections that are not listed. For each bid item,
Contractor shall fully comply with all applicable sections of the Specifications,
whether or not individually listed herein.

The cost for connections shall be included in the corresponding bid items below.
Such cost shall include all required coordination and any overtime, premium time,
or other related costs associated with making connections outside of normal
working hours when required by the Owner and/or Engineer as specified in this
section and Section 15000.

Nothing included within this section shall supersede the technical and other
requirements of other sections of the Specifications.

BID (PAYMENT) ITEMS

The prices shown in the Schedule of Prices of the Bid include all costs to construct
the pipeline(s) under this Contract. Final payment will be made on the in place
measurement of length(s) of pipeline(s) installed.

1. General Items
a. Payment will be made at the Contract Unit Price per lump sum for the
General Items Line Charge. The cost of mobilization and any other initial
expense required for the start of Work will be included in the item, including
but not limited to bonds, pre/post-construction videos and photos,
surveying and staking, transporting/handling of Owner-furnished materials,
clearing and grubbing (Section 02105), erosion and sedimentation control
(Section 02540), and traffic regulation (Section 01570). This item shall
include all Record Documents and other closeout items not listed
elsewhere herein. The lump sum price bid for Trench Mobilization Line
Charge and Closeout is limited to a maximum of 5% of the Total Bid Price.
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The lump sum price bid for Handling of Owner Furnished Material is limited
to a maximum of 3% of the Total Bid Price. The Work shall consist of the
assembling and setting up for the project, including but not limited to the
Contractor’s general plant, including Contractor’s general offices, shops,
plants, storage areas, temporary signs, sanitary and any other facilities, as
required by Section 01500, Section 01700 and other standard and special
requirements of the Contract, as well as by local or State Law and
regulation.
Initial Payment: Forty percent (40%) of the price bid for General Items Line
Charge will be payable to the Contractor whenever the Contractor shall
have completed five percent (5%) of the Work of the Contract. For the
purposes of this item, five percent (5%) of the Work shall be considered
completed based upon the total of payments earned, exclusive of the
amount bid for this item and stored materials, as shown on the monthly
billing of the approximate quantities of work done.
Final Payment: The final sixty (60%) of the price bid for General Items Line
Charge will be payable to the Contractor whenever the Contractor
completes the following:
i. Completed all of the Work
ii. Cleaned up and made final restoration
iii. Delivered all required documents enumerated in the Specifications

including, but not limited to the following:

1) Required warranties and guarantees

2) Special bonds

3) Equipment and material certifications from manufacturer(s)

4) Certificates from regulating agencies and/or authorities, where

applicable

5) Approved Record Documents

6) Waiver of Liens

7) Post-construction video and photos.

2. Pipeline Installation: Excavation, Laying, Jointing, and Backfilling of Pipe

11/2019 - Pipeline

a. Payment will be made at the Contract Unit Price per linear foot for the size

class and installation method (open cut, horizontal directional drill, or pipe
bursting) of pipe installed, complete in place, including but not limited to
excavation, Foundation Material, bedding, Common Fill embedment,
laying, jointing, polyethylene encasement, tracer wire, identification tape,
fiter fabric (where required), saw cutting of pavement, dewatering,
potholing and potholing restoration, Common Fill for backfill, trench
dams/plugs (where required), adapters, temporary fittings, anchor collars,
solid sleeves, marker posts, etc., all as required by the Owner and
necessary to make a complete and satisfactory installation. The Contractor
shall be solely responsible for the means, methods, techniques, sequences
and procedures necessary for the construction of the pipeline(s). The
minimum width and depth of the pipe trench shall be in accordance with
the requirements of Section 02210. All costs to complete the pipeline
installation are included in the unit price per linear foot of pipeline,
regardless of whether the Contractor uses sloped slides or shoring and
sheeting when excavating the pipe trench. Any additional soil borings and
other work necessary to design or perform directionally drilled installations
are also included in this bid Item. All other items of work not listed in the
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Schedule of Prices will be paid for inclusive in this bid item, including, but
not limited to, the work required for disinfection of the pipeline.

b. Fitting installation: Payment will be made at the Contract Unit Price for
each new fitting, complete in place including blocking or other pipe
restraint. Unit price shall include all labor, materials (except where
materials are furnished by the Owner), excavation and backfilling, tools,
and all incidental work required to install each fitting complete as shown on
the Drawings, as specified and necessary to make a complete and
satisfactory installation.

3. Casing Installation

a. Payment will be made at the Contract Unit Price per linear foot of casing
installed by any of the methods described in and according to Section
02220 including but not limited to open cut, horizontal directional drilling
and jack and bore. Location to be shown on the Drawings or as directed
by the Owner. The Contract Unit Price shall include all casing pipe, end
seals, casing spacers, insulators as required by Section 02220 or as
necessary for a complete and satisfactory installation. In addition, the
Contract Unit Price shall include all excavation (soil or rock) de-watering,
jacking, ramming, drilling or boring (rock or soil), backfilling, installation of
end caps, sheeting, bracing, shoring, temporary construction, safety
measures, etc., all as necessary excluding restoration for a complete and
satisfactory installation. Restoration will be paid by the respective
Restoration Pay on a square yard basis as indicated on the Drawings.
Installation of the water main in the casing will be made at the Contract Unit
Price per linear foot of pipe installed. The casing Contract Unit Price will
also include all measures required to protect roadways, railroad tracks and
embankments from settlement or damage of any type.

4. Tapping Sleeve & Valve

a. Payment will be made at the Contract Unit Price per each for the size of
tapping sleeve and valve to be installed, complete in place, as required by
the Owner.

b. Contract Unit price shall include all labor, materials (except where materials
are furnished by the Owner), excavating and backfilling, tools, and all
incidental work required to install the tapping sleeve and valve complete as
shown on the Drawings, excluding surface restoration. The Contractor
shall be solely responsible for the means, methods, techniques,
sequences, and procedures necessary for the installation of the tapping
sleeve and valve. Contractor shall furnish Owner with the removed tapping
“coupon”.

c. Restoration will be paid by the respective Restoration bid item(s) separately
on a square yard basis. Contractor will be paid for restoration of an area
no larger than 6 feet by 6 feet (4 square yards) for all tapping sleeves
without prior authorization from Owner.

5. Gate Valve and Butterfly Valve Installation
a. Payment will be made at the Contract Unit Price for each new valve
(excluding hydrant valve in item 16) in accordance with Section 15150 or
15155, complete in place, including valve box and extension stem (when
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required) per Section 15130. Ball valves for small diameter water mains
will also be included in this item in accordance with Section 15200. Unit
price shall include all labor, materials (except where materials are furnished
by the Owner), excavation backfiling and restoration, tools, and all
incidental work required to install each valve complete as shown on the
Drawings, as specified and necessary to make a complete and satisfactory
installation.

6. Valve Replacement

a.

Payment will be made at the Contract Unit Price for each replacement valve
(excluding hydrant valve in item 16) in accordance with Section 15185 and
Section 15150 or 15155, complete in place, including new valve box and
extension stem (when required) per Section 15130. Unit price shall include
all labor, materials (except where materials are furnished by the Owner),
excavation, backfilling and restoration, tools, and all incidental work
required to install each valve complete as shown on the Drawings, as
specified and necessary to make a complete and satisfactory installation,
including removal of old pipe and/or valve to accommodate replacement
valve.

7. Fire Hydrant Installation

a.

Complete in place: Payment will be made at the Contract Unit Price for
each fire hydrant installation in accordance with Section 15180. The unit
price shall include all costs to install any materials furnished by Owner as
well as Contractor-furnished material. The Contract Unit Price will include
excavation, backfill, furnishing of material (except where furnished by
Owner), and installation of fire hydrant, watch valve, valve box, piping,
reaction blocking, crushed stone, and all restoration etc., all as required by
the Specifications, Owner’s Standard Detail Drawings or as necessary to
make a complete and satisfactory installation.

8. Air Valve

a.

Payment will be made at the Contract Unit Price for each air release valve
assembly installed, complete in place. Unit price shall include all labor;
materials (except where materials are furnished by the Owner); excavation,
backfilling and restoration; tools; furnishing and installing manhole frames
and covers; ladders; painting; furnishing, installing and testing of all piping,
valves, air valves, fittings, vent piping, small piping and piping
appurtenances; and all incidental work required to construct each structure
complete as shown on the Drawings, as specified and necessary to make
a complete and satisfactory installation in accordance with Section 15190.

9. Permanent Blow Off Assembly

11/2019 - Pipeline

a.

Payment will be made for each blow-off assembly at the Contract Unit Price
for Blow-off Assembly, complete in place in accordance with Section
15190. Unit price shall include all labor, materials (except where materials
are furnished by the Owner), excavation, backfilling and restoration, tools,
and all incidental work required to construct each blow off assembly
complete as shown on the Drawings, as specified and necessary to make
a complete and satisfactory installation.
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10. Shut Down and Tie-In

a. Payment will be made at the Contract Unit Price per each for the size of

existing mains shut down and tie-in to be installed, complete in place, as
required by the Owner.

Contractor shall perform tie-in (unless otherwise indicated on the
Drawings). Contract unit price shall include all labor, materials (except
where materials are furnished by Owner), excavation and backfilling, tools,
and all incidental work required to install the shut down and tie-in complete
as shown on the Drawings, excluding surface restoration. The Contractor
shall be solely responsible for the means, methods, techniques, sequences
and procedures necessary for the installation of the shut down and tie-in(s).
The Owner will operate all valves necessary to shut off and reactivate its
pipelines.

Restoration will be paid by the respective Restoration bid item(s) separately
on a square yard basis. Contractor will be paid restoration of an area no
larger than 6 feet by 6 feet (4 square yards) for each shut down and tie-in
without prior authorization from Owner.

11. Shut Down, Cut and Cap

a. Payment will be made at the Contract Unit Price per each for the size of

shut down, cut and cap and line stop to be installed, complete in place, as
required by the Owner.

Contractor shall perform cut and cap unless otherwise indicated on the
Drawings. Contract unit price shall include all labor, materials (except
where materials are furnished by Owner), excavation and backfilling, tools,
and all incidental work required to install the shutdown, cut and cap
complete as shown on the Drawings excluding surface restoration. The
Contractor shall be solely responsible for the means, methods, techniques,
sequences and procedures necessary for the installation of the shutdown,
cut and cap(s). The Owner will operate all valves necessary to shut off and
reactivate its pipelines.

Contractor shall perform line stop (except as noted in Section 01011 or the
Drawings). The Contractor unit price shall include all labor, materials
(expect where materials are furnished by Owner), excavation and
backfilling, tools, and all incidental work required to install the line stop
complete as shown on the Drawings excluding surface restoration. The
Contractor shall be solely responsible for the means, methods, techniques,
sequences and procedures necessary for the installation of the line stop.
Restoration will be paid by the respective Restoration bid item(s) separately
on a square yard basis. Contractor will be paid restoration of an area no
larger than 6 feet by 6 feet (4 square yards) for each shut down and cut
and cap location and for each line stop location without prior authorization
from Owner.

12. Rock Excavation

11/2019 - Pipeline

a. Payment will be made at the Contract Unit Price per vertical foot of depth

per linear foot of trench. No payment will be made for excavation made
outside the limits described in Section 02210. Unit Price includes removal,
hauling, bedding and embedment material, and proper disposal of all
material. Rock is defined as per Section 02210.
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13. Select Fill

a. Payment will be made at the Contract Unit Price per linear foot of specified
type of select fill for embedment and final backfill. This bid item also
includes the removal, hauling and proper disposal of all excavated material.
No payment will be made for select fill needed outside the maximum normal
trench width as described in Section 02210. If for any reason the trench
width exceeds the maximum trench width defined in Section 02210, the
Contractor shall provide the additional select fill for embedment and final
backfill at no cost to the Owner as described in Section 02210.

14. Flowable Fill

a. Payment will be made at the Contract Unit Price per linear foot of flowable
fill in place where required. This bid item also includes the removal, hauling
and proper disposal of all excavated material. No payment will be made
for flowable fill needed outside the maximum normal trench width as
described in Section 02210. If for any reason the trench width exceeds the
defined maximum trench width, the Contractor shall provide the additional
flowable fill for backfilling at no cost to the Owner as described in Section
02210.

15. Extra Trench Depth

a. When directed by the Engineer/Owner or otherwise required to install the
pipe deeper than the depth shown on the Drawings or specified, and as
approved in advance by the Resident Project Representative, payment will
be made at the Contract Unit Price per additional vertical foot of depth
below the designed trench depth per linear foot of trench. Trench depth to
be in accordance with the requirements of Section 02210. Quantities will
be determined by Resident Project Representative.

16. Exploratory Excavation

a. Payment will be made at the Contract Unit Price per cubic yard of material
excavated as authorized or directed by the Owner for exploratory
excavations not otherwise required by the Drawings or Specifications.
Payment will only be made when the excavation and the location have
been approved by the Owner as additional Work, and inclusion of this bid
item does not relieve the Contractor of its obligation to perform potholing
and other exploratory excavations as required by other sections of the
Specifications at no additional cost to the Owner. The unit price will include
all materials, equipment and labor necessary for the excavation and
backfilling and/or proper disposal of the excavated material. Specific
restoration materials will be paid for under the appropriate bid item (e.g.,
concrete work, paving, etc.).

17. Dewatering
a. No additional payment shall be made for dewatering in accordance with

Section 02020, including any necessary traffic warning systems or any
work necessary to restore the site to its original condition, including any
damaged facilities.

18. Concrete Sidewalks & Drives and Gravel Drives
a. Payment for concrete sidewalk and driveway restoration associated with
pipe line installation will be made at the Contract Unit Price per linear foot
of sidewalk or driveway installed or as required by state, municipal, or other
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local authorities. The unit price shall include stone bedding, concrete, and
finishing, including restoration of surrounding surfaces, complete in place
conforming to the requirements of Section 03310 and/or any state,
municipal, or other local requirements that may apply.

Payment for concrete sidewalk and driveway restoration associated with
tapping sleeves and valves, tie-ins, cut and caps, access pits (for pipe
bursting, horizontal directional drilling, and jack and bore) will be made at
the Contract Unit Price per square yard of sidewalk or driveway installed,
width to be as shown on drawing or as required by the state, municipal, or
other local authorities. The unit price shall include stone bedding, concrete,
and finishing, complete in place conforming to the requirements of Section
03310 and/or any state, municipal, or other local requirements that may
apply.

Handicap Ramps will be made at the contract unit price for each handicap
ramp installed. The unit price shall include stone bedding, concrete, and
finishing, complete in place conforming to the requirements of Section
03310 and/or any state, municipal, or other local requirements that may
apply.

Payment for gravel driveway restoration associated with pipe line
installation will be made at the Contract Unit Price per linear foot of
driveway installed or as required by the state, municipal, or other local
authorities. The unit price shall include stone bedding and finishing,
complete in place conforming to the requirements of Section 02620 and
any state, municipal, or other local requirements that may apply.

No separate payment will be made for any concrete thrust and reaction
blocking. All concrete blocking for pipeline installation is to be included in
bid item Pipeline Excavation, Laying, Jointing and Backfilling of Pipe.

19. Curb Replacement

a.

Payment will be made at the Contract Unit Price per linear foot for the type
of curbing installed. The unit price shall include excavation, stone bedding,
concrete and finishing, backfilling, complete in place and conforming to the
requirements of Section 03310 and/or any state, municipal, or other local
requirements that may apply.

20. Temporary Asphaltic Paving

11/2019 - Pipeline

a.

Payment for temporary asphaltic pavement associated with pipeline
installation will be made at the Contract Unit Price per linear foot of
temporary paved trench, where required or directed by the Owner. The
contract price shall include the furnishing and installation of temporary
bituminous material in accordance with Section 02610, Part 3.01, or as
otherwise required by Federal, State or Local Authorities. The Owner may
choose to include cost of temporary asphalt in pipe installation cost if so
noted in Section 01011.

Payment for temporary asphaltic pavement restoration associated with
tapping sleeves and valves, tie-ins, cut and caps, access pits (for pipe
bursting, horizontal directional drilling, and jack and bore) will be made at
the Contract Unit Price per square yard of area permanently paved as
required. The contract price will include the furnishing and installation of
permanent pavement material in accordance with Section 02610 or as
otherwise required by Federal, State or Local Authorities. The bid item
includes wearing course and line painting. The Owner may choose to
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include cost of temporary asphalt in pipe installation cost if so noted in
Section 01011.

21. Permanent Pavement Restoration

a. Payment for permanent pavement restoration associated with pipeline

installation will be made at the Contract Unit Price per linear foot of trench
permanently paved as required. The contract price will include the
furnishing and installation of permanent pavement material in accordance
with Section 02610 or as otherwise required by Federal, State or Local
Authorities. This bid item includes wearing course and line painting.
Payment for permanent pavement restoration associated with tapping
sleeves and valves, tie-ins, cut and caps, access pits (for pipe bursting,
horizontal directional drilling, and jack and bore) will be made at the
Contract Unit Price per square yard of area permanently paved as required.
The contract price will include the furnishing and installation of permanent
pavement material in accordance with Section 02610 or as otherwise
required by Federal, State or Local Authorities. The Bid item includes
wearing course and line painting.

22. Pavement Overlay — Outside of normal trench width

a. Overlay Only: Payment will be made at the Contract Unit Price per square

yard of pavement overlay. The contract price will include preparing the
existing surface (as required) and the furnishing and installation of a
minimum of 1 2" paving material (unless a greater depth is required or
specified). Materials and installation will be in accordance with Section
02610 or as otherwise required by Federal, State or Local Authorities.
Restoration over pipeline trench line is not included in this bid item.
Mobilization for Milling: Payment will be made at the Contract Unit Price
lump sum Mobilization for milling. The contract price will include bringing
equipment to the work site in preparation to perform milling operations and
maintaining such equipment on-site on a standby basis as needed to
support the Work.

Milling and Overlay: Payment will be made at the Contract Unit Price per
square yard of overlay. The contract price will include preparing, milling
grinding of the existing surface and the furnishing and installation of a
minimum of 1 2" paving material (unless a greater depth is required or
specified). Materials and installation will be in accordance with Section
02610 or as otherwise required by Federal, State or Local Authorities.
Restoration over pipeline trench line is not included in this bid item.

23. Topsoil and Seed

11/2019 - Pipeline

a. Payment for topsoil and seed associated with pipeline installation will be

made at the Contract Unit Price per linear foot topsoil and seed (as
measured along the pipe centerline), complete in place, all in accordance
with the requirements of Section 02820. Unit price shall include all labor,
materials, raking and grading, tools, and all incidental work required to
install topsoil, seed, and straw matting (see Section 02820) as shown on
the Drawings and as specified.

Payment for topsoil and seed associated with exploratory excavations,
tapping sleeves and valves, tie-ins, cut and caps, access pits (for pipe
bursting, horizontal directional drilling, and jack and bore) will be made at
the Contract Unit Price per square yard of topsoil and seed, complete in
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place, all in accordance with the requirements of Section 02820. Unit price
shall include all labor, materials, raking and grading, tools, and all incidental
work required to install topsoil, seed, and straw matting (see Section
02820) as shown on the Drawings and as specified. The allowable width
shall be defined as the nominal trench width plus fifteen feet where top soil,
seed and straw matter are required. Trench width shall be as described in
Section 02210.

24. Sod — New and Replace

a. Payment for sod associated with pipeline installation will be made at the

Contract Unit Price per linear foot of sod (as measured along the pipe
centerline), complete in place, all in accordance with the requirements of
Section 02820. Unit price shall include all labor, materials, raking and
grading, tools, and all incidental work required to install sod as shown on
the Drawings, as specified and necessary to make a complete and
satisfactory installation.

Payment for sod associated with exploratory excavations, tapping sleeves
and valves, tie-ins, cut and caps, access pits (for pipe bursting, horizontal
directional drilling, and jack and bore) will be made at the Contract Unit
Price per square yard of sod, complete in place, all in accordance with the
requirements of Section 02820. Unit price shall include all labor, materials,
raking and grading, tools, and all incidental work required to install sod as
shown on the Drawings, as specified and necessary to make a complete
and satisfactory installation. The square yards allowed shall be defined as
the nominal trench width plus fifteen feet, times the appropriate length of
the trench where top soil and sod are required. Trench width shall be as
described in Section 02210.

25. Transfer Existing Small Diameter Services (34" — 1”), install New Small

11/2019 - Pipeline

Diameter Services (34” — 17), and Meter Pit Installations

a. Payment will be made at the Contract Unit Price for the installation of each

of the following:

i. Service Transfers New and Renewal: Service transfers include
installation of corporation, and connection of existing service line shall
be either union or length of pipe and union.

i. Short Side Service Line, New or Renewal: Short side service lines,
new or renewal, include complete installation of service line from
corporation to curb stop or meter pit and connection or re-connection
of customers’ line on outlet side of curb stop or customer’s side of meter
pit. This includes each service whose length is less than half (%) the
improved road width.

iii. Long Side Service Line, New or Renewal: Long side service lines, new
or renewal, include complete installation of service line from corporation
to curb stop or meter pit and connection or re-connection of customers’
line on outlet side of curb stop or customer’s side of meter pit. This
includes each service whose length equals or exceeds half ('2) of the
improved road width.

All of the above include complete installation in place including permanent

restoration. Meter pits and/or Curb Stops will normally be installed in the

tree space or at the property line. All installations shall be in accordance
with Section 15200. Payment will be made under only one bid item per
service.
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C.

Meter Pit Replacement in Landscaping: Includes complete installation of
meter pit, service brass (requirements to be provided by each local
operation), and specified meter pit lid. Also includes labor required to install
pit and reconnection to customer service line and all restoration within a
landscaped area.

Meter Pit Replacement in Concrete: Includes complete installation of meter
pit, service brass (requirements to be provided by each local operation),
and specified meter pit lid. Also includes labor required to install pit and
reconnection to customer service line and all restoration within a concrete
sidewalk or driveway.

26. Transfer Existing Large Diameter Services (2” and larger), install New Large
Diameter Services (2" and larger), and Meter Chamber Installations

a.

b.

Payment will be made at the Contract Unit Price for the installation of each

of the following:

i. Service Transfers New and Renewal: Service transfers include
installation of corporation, and connection of existing service line shall
be either union or length of pipe and union.

i. Short Side Service Line, New or Renewal: Short side service lines,
new or renewal, include complete installation of service line from
corporation to curb stop and connection or re-connection of customers’
line on outlet side of curb stop. This includes each service whose
length is less than half (%) of the improved road width.

iii. Long Side Service Line, New or Renewal: Long side service liens, new
or renewal, include complete installation of service line from corporation
to curb stop and connection or re-connection of customers’ line on
outlet side of curb stop. This includes each service whose length
equals or exceeds half (72) of the improved road width.

All of the above include complete installation in place including permanent

restoration. Curb stops will normally be installed in the tree space or at the

property line. All installations shall be in accordance with Section 15200

and/or 15125 unless otherwise shown on the Drawings or directed by the

Engineer. Payment will be made under only one bid item per service.

27. Service Retirement

11/2019 - Pipeline

a.

The unit price specified to be paid for the performance of this item shall be
per each complete water service abandoned and removed and shall
include all material, labor, and equipment to retire each service in
accordance with Section 15185. Performance of this item shall include but
is not limited to excavation, hauling, backfill, removal of old valve box, street
/ curb / driveway / sidewalk restoration, site restoration, and all other items
necessary for a complete retirement of each service as specified and
required by the Owner.

Meter Pit Retirement in Landscaping: The unit price specified to be paid
for the performance of this item shall include all material, labor, and
equipment to retire each meter pit located within a landscaped area.
Performance of this item shall include but is not limited to excavation,
hauling, backfill, remove meter pit, site restoration, and all other items
necessary for a complete retirement.

Meter Pit Retirement in Concrete: The unit price specified to be paid for
the performance of this item shall include all material, labor, and equipment
to retire each meter pit located within a concrete sidewalk or concrete
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driveway. Performance of this item shall include but is not limited to
excavation, hauling, remove meter pit lid, site restoration and all other items
necessary for a complete retirement.

28. Fire Hydrant Retirement

a. Payment will be made at the Contract Unit Price for each existing fire

hydrant retirement, which includes watch valve retirement and watch valve
box removal. The unit price shall include all labor, materials, excavation
backfilling and restoration, tools, hauling, removal, restoration, and all
incidental work required to disconnect the existing fire hydrant.

29. Valve Retirement

a. In Asphalt: The unit price specified to be paid for the performance of this

item per each valve abandoned and valve box removal shall include all
material, labor, and equipment to retire each valve located within an asphalt
area in accordance with Section 15185. Performance of this item shall
include but is not limited to excavation, hauling, remove valve box, backfill,
road restoration, and all other items necessary for a complete retirement of
each valve.

In Concrete: The unit price specified to be paid for the performance of this
item per each valve abandoned and valve box removal shall include all
material, labor, and equipment to retire each valve located within a
concrete area in accordance with Section 15185. Performance of this item
shall include but is not limited to excavation, hauling, remove valve box,
backfill, and all other items necessary for a complete retirement of each
valve

In Landscaping: The unit price specified to be paid for the performance of
this item per each valve abandoned and valve box removal shall include all
material, labor, and equipment to retire each valve located within a
landscaped area in accordance with Section 15185. Performance of this
item shall include but is not limited to excavation, hauling, remove valve
box, and all other items necessary for a complete retirement of each valve

B. Where the following acronyms are used on the Schedule of Prices or elsewhere in
these Specifications, they shall be defined as follows:

OFCI = Owner Furnished Contractor Installed (materials or equipment to
be furnished by the Owner but installed by the Contractor)

CFCI = Contractor Furnished Contractor Installed (materials or equipment
to be furnished and installed by the Contractor)

C. Where neither acronym is indicated for a particular bid item, refer to this section,
Section 01000 and Section 01011 for clarification.

PART 2: PRODUCTS

Not Used

PART 3: EXECUTION
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Not Used

END OF SECTION
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SECTION 01300

SUBMITTALS

PART 1: GENERAL

1.01 SCOPE OF WORK

A. Contractor shall prepare and submit detailed Progress Schedule, Cash Flow
Schedule, Schedule of Values, Pre-Construction Video(s) and photos, Shop
Drawings to the Engineer for approval in accordance with Article 2 Sections 2.05
and 2.07 of the General Conditions. Work shall not commence until these
submittals have been approved by the Engineer except as otherwise authorized in
writing by the Owner or Engineer.

B. Schedule of Values shall be in accordance with Standard General Conditions of
the Construction Contract.

C. Contractor shall update schedules and submit Contractor's Daily Reports,
progress payment requests, and other required information throughout the Work
as required herein or elsewhere in the Contract Documents.

D. As-built drawings and related information shall be maintained and submitted as
required herein and in Section 01700.

1.02 CONSTRUCTION PROGRESS SCHEDULE

A. A Progress Schedule shall be submitted by the Contractor in a Gantt chart / bar
graph format and shall include, as a minimum, a graphic representation of all
significant activities and events involved in the construction of the project. The
graphic representation and statement must clearly depict and describe the
sequence of activities planned by the Contractor, their interdependence and the
times estimated to perform each activity. Develop the Progress Schedule as
necessary to properly control and manage the project.

1.03 CASH FLOW SCHEDULE

A. In addition to the Progress Schedule required above, submit to the Engineer, for
approval, a Cash Flow Schedule. The Cash Flow Schedule shall show the
amounts of money by months, which will be required to reimburse the Contractor
for Work performed during each month of the Contract Time. The sum of all the
monthly cash requirements shall equal the total price of the Contract. The monthly
cash requirements shall be proportioned with the aid of the Progress Schedule.

B. The approved Cash Flow Schedule will be used by the Owner to program funds
for progress payments to the Contractor. Monthly payments will be made to the
Contractor in accordance with the Contract Agreement, but at no time will the
aggregate amount of payments exceed the accumulated amount of payments for
the same period of the Cash Flow Schedule.
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1.04 FINALIZING SCHEDULES

A. Contractor shall present and be prepared to discuss at the preconstruction meeting
the schedules submitted in accordance with this section. Unless additional
information is required to be submitted by the Contractor, the Engineer will, within
15 working days of the preconstruction conference (or within 15 working days of
receipt of the schedules or additional required information, whichever is later),
provide comments to the Contractor. Contractor shall then resubmit the affected
schedules addressing the Engineer's comments.

B. Approval of the final schedules by the Engineer or Owner is advisory only and shall
not relieve the Contractor of responsibility for accomplishing the Work within the
Contract Times. Omissions and errors in the approved schedule shall not excuse
performance less than that required by the Contract. Approval by the Engineer or
Owner in no way makes the Engineer or Owner an insurer of the success of those
schedules or liable for time or cost overruns flowing from shortcomings in such
schedules.

1.05 UPDATING SCHEDULES

A. Contractor shall submit to the Engineer and Owner monthly updates of the
schedules required per this section.

B. The Cash Flow Schedule shall be updated to reflect actual progress to date and
any other changes.

1.06 ADJUSTMENT OF PROGRESS SCHEDULE AND CONTRACT TIMES

A. Shop Drawings which are not approved on the first submittal or within the
scheduled time shall be immediately rescheduled, as well as any work which fails
to pass specified tests or has been rejected. When impacted, other scheduled
activities shall be rescheduled accordingly.

B. If the Contractor desires to make changes in the method of operating that affect
the approved Progress Schedule, notify the Engineer and Owner in writing stating
what changes are proposed and the reason(s) for the changes. If the Engineer or
Owner approves these changes, revise and submit for approval, without additional
cost to the Owner, all of the affected portions of the schedule.

C. The Contract Times will be adjusted only for causes specified in the General
Conditions. In the event the Contractor requests an adjustment of the Contract
Times, furnish such justification and supporting evidence as the Engineer may
deem necessary for a determination as to whether the Contractor is entitled to an
adjustment of Contract Times under the provisions of the General Conditions. The
Engineer will, after receipt of such justification and supporting evidence, make
findings of fact and will advise the Contractor in writing. If the Engineer finds that
the Contractor is entitled to any adjustment of the Contract Times, the Engineer's
determination as to the total number of days adjustment shall be based upon the
currently-approved Progress Schedule and on all data relevant to the adjustment.
The Contractor acknowledges and agrees that actual delays in activities which,
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according to the Progress Schedule, do not affect the Contract completion date
shown by the critical path in the schedule will not be the basis for an adjustment of
Contract Times.

D. From time to time it may be necessary for the Progress Schedule and/or Contract
Times to be adjusted by the Owner to reflect the effects of job conditions, weather,
technical difficulties, strikes, unavoidable delays on the part of the Owner, and
other unforeseeable conditions that may indicate schedule and/or Contract Times
adjustments. Under such conditions, the Engineer shall direct the Contractor to
reschedule the Work and/or Contract Time to reflect the changed conditions.
Revise the Progress Schedule accordingly. No additional compensation shall be
made to the Contractor for such changes except as provided in the General
Conditions. Unless otherwise directed, take all possible actions to minimize any
extension to the Contract Times and any additional cost to the Owner.

1.07 REQUIREMENTS FOR CONFORMING TO SCHEDULE

A. If, in the opinion of the Engineer, the Contractor falls behind the Progress
Schedule, Contractor shall take such steps as will be necessary to improve
progress and ensure Work is accomplished within the Contract Times. Engineer
may require Contractor to increase the number of shifts and/or overtime
operations, days of work, and/or the amount of construction planned (daily or
weekly), and to submit for approval such supplementary schedule or schedules as
the Engineer deems necessary to demonstrate the manner in which the agreed
rate of progress will be regained—all without additional cost to the Owner. An
updated Cash Flow Schedule will be required in this occurrence and will be
provided with the supplementary schedules referenced above.

1.08 MONTHLY VALUE OF WORK (VOW)

A. Contractor shall submit monthly VOW to Owner’s project manager with approval
from Resident Project Representative no later than the date requested by the
Owner’s staff. Contractor shall project totals for any days remaining in month.

B. Monthly VOW shall include any stored material, if applicable, and any lump sum
line items for that month.

C. Monthly VOW shall also include any related restoration for the work performed that
month.

D. Owner reserves the right to require VOW to be submitted weekly if the above
requirements have not been followed for existing or previous month(s).
1.09 SHOP DRAWINGS

A. Prior to mobilizing to the Work site or otherwise beginning Work, Contractor shall
promptly submit to the Engineer for review and approval Shop Drawings with
manufacturers’ literature and product data, certifications, details, and other
required information for all equipment and materials to be provided or furnished by
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the Contractor, as well as other required submittals as required by the Contract
Documents and/or required by the Engineer. Shop Drawings shall be provided in
compliance with all requirements indicated on the Drawings and in the following
sections of the Specifications:

Section 01570 Traffic Regulation

Section 01600 Products

Section 01700 Project Closeout

Section 02020 Dewatering

Section 02210 Trenching, Backfilling and Compacting

Section 02220 Casing Installation

Section 02350 Pipe Bursting of Water Mains

Section 02458 Horizontal Directional Drilling (HDD)

Section 02540 Erosion and Sedimentation Control

10. Section 02558 Identification/Location Guide

11. Section 02610 Roadway Paving and Surfacing

© N o g bk~ W N =

©

12. Section 02820 Lawn Restoration and Landscaping
13. Section 03305 Cast-In-Place Concrete for Pipe Work

14. Section 03310 Cast-In-Place Concrete for Paving, Driveways, Sidewalks,
Curbs and Paved Ditches

15. Section 03450 Precast Concrete Structures

16. Section 15000 Piping — General Provisions

17. Section 15020 Disinfecting Pipelines

18. Section 15025 Flushing and Cleaning Pipelines

19. Section 15030 Pressure and Leakage Tests

20. Section 15105 Ductile Iron Pipe and Fittings

21. Section 15120 Polyvinyl Chloride (PVC) Pipe

22. Section 15125 High Density Polyethylene (HDPE) Pipe
23. Section 15130 Piping Specialties

24. Section 15150 Gate Valves

25. Section 15155 Butterfly Valves

26. Section 15180 Fire Hydrants

27. Section 15190 Air Valves, Blow-off Assemblies and Sampling Taps
28. Section 15200 Service Lines

B. Contractor shall submit all Shop Drawings electronically in portable document
format (.pdf) or other format acceptable to the Engineer.
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C. If requested by the Owner or Engineer, Contractor shall also provide one (1) hard
copy, which shall be stapled or 3-ring bound. Submittals smaller than 8-1/2 by 11
inches shall be secured to paper 8-1/2 by 11 inches. Submittals larger than 8-1/2
by 11 inches shall be neatly folded to fit within a 9 by 11-1/2 inch folder.

1.10 PRE-CONSTRUCTION & POST CONSTRUCTION VIDEO/ELECTRONIC
PHOTOS

A. Prior to mobilization at the site, provide to the Engineer on DVD a video recording
of all planned construction areas, material storage areas, areas adjacent to these
areas, including but not limited to streets, driveways, sidewalks, curbs, ditches,
fencing, railing, visible utilities, retaining structures and adjacent building
structures. The purpose of the video is to document existing conditions and to
provide a fair measure of required restoration. The video shall incorporate all
surrounding areas that could be impacted by construction activities. Care shall be
taken to record all existing conditions which exhibit deterioration, imperfections,
structural failures or situations that would be considered substandard.

B. Where necessary to adequately document pre-construction conditions and/or
where required by Engineer, electronic photographs of specific locations shall be
provided to supplement the electronic video.

C. Following Final Completion upon authorization by the Engineer or Owner,
Contractor shall provide to the Engineer on DVD a video recording of all areas
impacted by the Work, including storage areas, and all adjacent areas, showing
the same details as required for pre-construction videos. The purpose of this video
is to document conditions upon completion of the Work in order to establish if
subsequent claims are related to the Work or circumstances unrelated to the Work.

D. The videos shall be high quality, color and in an approved electronic format.
Temporary lighting shall be provided as necessary to properly video areas where
natural lighting is insufficient (indoors, shadows, etc.). The videos shall include
audio soundtrack to provide the following information:

1. Detailed description of location being viewed referenced to Contract
Drawings (i.e., well location, building designation, pipeline route, etc.);
2. Direction (N, S, E, W, looking up, looking down, etc.) of camera view;
3. Date, time, temperature, and environmental conditions during recording.
4. Any areas not visible by video/photo methods shall be described in detail.
E. Unless otherwise approved by Engineer, videos shall not be performed during

inclement weather or when the ground is covered partially or totally with snow, ice,
leaves, etc.

F. Contractor shall submit one copy of the original documents to the Engineer
accompanied by a detailed log of the contents of each DVD. The log shall include
location descriptions with corresponding file name to facilitate the quick location of
information contained on the DVDs. The DVDs will be maintained by the Engineer
during construction and may be viewed at any time by Contractor upon request.
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Upon final acceptance, the DVDs will become the permanent property of the
Owner.

G. Approval of the pre-/post-construction videos/photos by the Engineer and/or
Owner is advisory only and shall not relieve the Contractor of responsibility for
complying with the requirements of this section. Failure of the Contractor to
adequately document pre-construction conditions shall not result in any additional
costs to the Owner. Approval by the Engineer in no way makes the Owner or
Engineer liable for additional costs resulting from shortcomings in such
documentation. In the event that the pre-construction videos and photos fail to
adequately document pre-existing conditions, the Contractor shall be responsible
for restoring all affected areas to the satisfaction of the property owner or agency
with jurisdiction at no additional cost to the Owner.

H. In the event of claims by property owners regarding damages or loss potentially
related to the Work, whether received during or after construction, the videos shall
be used to verify the property owner’s claims.

1. If the videos and photos clearly show the area in question and substantiate the
property owner’s claim, the Contractor will be responsible for satisfactorily
resolving the claim (including payment of any damages) and restoring
conditions to the pre-Work conditions within the terms of the Contract
Documents.

2. If the videos and/or photos clearly show the area in question and fail to justify
the claim, the claim will be denied by the Owner.

3. If the area in question is not included in the pre-construction video or
insufficient detail is shown to evaluate the property owner’s claim, the Owner
and Contractor will review the claim in light of other available documentation.

4. If the pre-construction video and/or photos clearly show the area in question
but the post-construction video and photos do not show the area in question or
fail to establish the condition upon completion of the Work, the Contractor will
be responsible for satisfactorily resolving the claim (including payment of any
damages) and restoring conditions to the pre-Work conditions within the terms
of the Contract Documents.

5. If the Owner feels that the area in question should have been shown in the pre-
construction video, the Contractor will be responsible for satisfactorily resolving
the property owner’s claim (including payment of any damages) and restoring
conditions to the pre-Work conditions within the terms of the Contract
Documents.

111 PROGRESS PAYMENTS

A. The detailed arrangement for submittal of progress payments shall be discussed
at the preconstruction meeting. In general, progress payments shall be submitted
monthly in a format acceptable to the Engineer. The progress payment request
shall be based on the unit prices and should provide the percentage of completion,
total dollar value completed, dollar value completed prior to the current payment,
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and the amount requested for this progress payment for each line item contained
in the schedule of values. Progress payment requests for material and/or
equipment suitably stored but not yet incorporated into the Work shall be
accompanied by a copy of the appropriate manufacturer’s invoice, shipping order,
bill of lading, etc.; and the progress payment amount shall be the direct cost to the
Contractor, or Subcontractor, for such material and/or equipment. Payment will
not be made to the Contractor if, upon inspection by the Engineer, it is determined
that the material and/or equipment does not conform to the requirements of the
Contract Documents including proper storage, receipt of approved Shop Drawings,
receipt of any special guarantees, Bonds, insurance coverage, any evidence of
damage or imperfections, etc.

B. Contractor shall submit pay application for previous month to Resident Project
Representative for review and approval prior to submittal to Owner.

C. Contractor shall send an electronic copy of the approved pay application to the
Owner’s project manager and Resident Project Representative by the 5" day of
the month.

D. Pay application should include the following items:

1. Contractor Invoice Cover Sheet
Project Summary Sheet signed by the Contractor, the Resident Project
Representative on the project and the INAWC Project Manager.

3. VOW spreadsheet with all final quantities for the month

1.12 CONTRACTOR’S DAILY REPORTS

A. The Contractor shall complete daily reports containing at least the following
information:

1. A description of daily work activities performed, including but not limited to:
a. size and quantity of main installed,
b. size and quantity of fittings, valves, and hydrants installed,
c. quantity of granular fill installed,
d. description and quantity of other equipment and materials installed,

Description and quantity of underground obstructions encountered;

A description of daily material or equipment deliveries;

The temperature and weather conditions;

The names and number of hours worked by each trade (General Contractor);
The number of craftsmen and hours worked by each Subcontractor;

The number of hours worked by each type of equipment;

Downtime due to equipment failure;

© ®©® N o o bk w0bd

Detailed description of issues that may cause the Contractor to incur delays,
including quantity and types of issues.
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B. The daily reports shall be available upon request from Owner.

C. Information provided on the daily report shall not constitute notice of delay or any
other notice required by the Contract Documents. Notice shall be as required
therein.

1.13 PROJECT RECORD DOCUMENTS (BY CONTRACTOR)

A. The Contractor shall complete and maintain on-site one set of the following Record
Documents, which shall record all actual revisions to the Work concurrent with
construction progress and shall be available upon request (during working hours
or on the next business day) by the Owner, Engineer or Resident Project
Representative.

Drawings;

Specifications;

Addenda;

Change orders and other modifications to the Contract;

Approved Shop Drawings and other submittals;

Field sketches.

© g bk w N =

B. The Record Documents shall be updated daily (red-line markups). The Owner
reserves the right to stop Work at Contractor’s expense until red-line markups are
up to date. Red-line markups shall contain but are not limited to the following
information.

C. Store Record Documents separate from documents used for construction.

D. Specifications: Legibly mark and record at each product section description of
actual products installed, including the following:
1. manufacturer's name and product model and number,
2. product substitutions or alternates utilized,
3. changes made by addenda and modifications.

E. Record Drawings, Documents and Shop Drawings: Legibly mark each item to
record actual construction including:

1. Original Drawings with Red-Line markings including measured horizontal and
vertical locations of underground utilities and appurtenances, referenced to
permanent surface improvements as stated in Section 01300 Submittals.

Field changes of dimension and detail
Pipe restrained joint lengths

4. Actual fitting and valve locations with horizontal dimensions measured from
permanent structures.
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Depths that exceed the minimum cover
Details not on original Drawings.
Pre and Post Construction videos

Electronic photographs

© o N o u

Others as required in other sections of the Specifications.

F. Submit documents to Engineer with final Application for Payment.

G. The Owner will issue a notice of Final Completion to the Contractor when the Work
is in-service and up-to-date Record Documents have been provided by the
Contractor.

1.14 GPS DATA COLLECTION BY RESIDENT PROJECT REPRESENTATIVE

A. Resident Project Representative shall collect GPS points, prepare record cards,
and hand-drawings of field changes. GPS points shall be collected at all locations
identified below on a daily basis:

1. water mains

depths varying 6-inches greater than minimum/maximum cover shown on the
Drawings,

valves,

hydrants,

fittings,
corporation stops,

N o o bk~

meter pits,
8. service lines

B. In addition to coordinates, each point shall include the attributes required on the
digital collection method (using standard terminology submitted to and approved
by the Owner) at a minimum:

fittings

valves

hydrants

main

others as required by the Owner

aRrON -~

C. Resident Project Representative may choose to use equipment provided and
configured by the Owner or may purchase equipment of equal or better
specification to be configured in conjunction with the Owner for purposes of GPS
data collection. All data from such collection will be processed and stored by the
Owner.

D. Contractor shall assist and coordinate with Resident Project Representative in the
collection of GPS points. Contractor shall provide safe access as needed and
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adequate supplemental information for Resident Project Representative to
document this information.

E. Inthe event RPR is unable to be on site, Contractor shall provide provisions such
as vertical riser pipe to allow collection of the GPS data for any areas requiring
backfill prior to collection of the GPS data. Unless otherwise directed by the
Resident Project Representative, vertical riser pipes must be installed at each
fitting and at every 50’ to allow measure down to the pipe as well as collection of
the GPS point. Riser pipes must be removed, backfilled and the surface restored
following their removal.

1.15 RED-LINE DRAWINGS AND OTHER RECORD DOCUMENTATION BY
RESIDENT PROJECT REPRESENTATIVE

A. Resident Project Representative shall maintain a separate set of red-line drawings
updated each day that they are on-site and cross-checked to the Contractor’s red-
line markups. Elevation views—show vertical changes that are greater than 6”
from the design elevation as well as any fittings used for vertical offsets. Red-line
drawings to show the new main and the main that was retired. Do not include the
proposed design location.

B. Resident Project Representative shall prepare sketches showing actual field
installation at all intersections and tie-ins. The sketches shall indicate
configuration, dimensions and elevations of all new mains and all existing utilities
in the area.

C. Asset Record Cards are required to be completed by Resident Project
Representative.

D. Resident Project Representative shall transfer red line drawings and other record
documents to the Owner at the same time. This information will then be transferred
to the final record drawings.

E. Resident Project Representative shall observe:
a. Tapping Sleeve & Valve installation
b. Shutdown and Tie-in
c. Shutdown and Cut/Cap
d. Pipe installation - First Day and first fitting
e. Valve installation — first installation
f. Crossing of large storm, sanitary, gas
g. Offsets under/over other utilities
h. Casing installation - open cut, HDD or Jack and Bore

i. Road crossings that require short term closure or partial closures
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j- Service & Meter Pit Installation - First Day

k. Railroad crossing - throughout the duration

I.  HDD installation - pullback of pipe

m. Pressure testing of pipe

n. Chlorination & De-Chlorination of pipe

o. Customer notifications as required by District

p. Final Walk thru

1.16 RELATED WORK

Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01600 Products

mo o w >

Section 01700 Project Closeout

PART 2: PRODUCTS

Not Used.

PART 3: EXECUTION

Not Used.

END OF SECTION
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SECTION 01500
TEMPORARY FACILITIES

PART 1: GENERAL

1.01

1.02

SCOPE OF WORK

The work under this Section consists of providing all labor, materials, tools,
equipment, and services required to maintain existing facilities, provide
temporary facilities, and perform related work as indicated on the Drawings and
as specified within this section and related sections of the Specifications.

WATER SUPPLY

All use of existing water systems during construction by the Contractor shall be
with the approval and direction of the Owner. The Contractor shall be
responsible for all temporary piping, temporary meter provisions, temporary
backflow preventer provisions and other water utility requirements for supplying
water during construction. The Contractor shall use the existing water system
only at locations, times and conditions as set forth by the Owner.

Temporary water supply, including temporary services, fire hydrants, and valves
shall be provided as specified in Section 15000 where existing water services
and/or fire hydrants would otherwise be out of service for more than eight (8)
hours due to pipe bursting or other construction activities associated with the
Work.

When and where available, Owner shall supply water for filling, testing, flushing,
and disinfecting the new pipeline(s) and appurtenances. The water usage will be
tracked by Owner, and there will be no cost to the Contractor for water supplied
up to ten (10) times the volume of the new pipeline(s). If additional water is
needed for filling, testing, flushing, and disinfecting, due to poor workmanship or
defects in material or equipment furnished by the Contractor, Owner shall furnish
the additional water (if and when available) and reserves the right to charge the
Contractor for the additional water usage at prevailing rates.

. The Contractor shall contact the Owner’s local Operations District office forty

eight (48) hours prior to filling and flushing to obtain a meter with backflow
device. Contractor shall furnish and install all necessary temporary piping and
valves in connection with such water supply. Only Owner shall operate valves on
the existing water system. When the new pipeline is already connected to the
existing water main and is to be filled directly from the existing main through a
main line valve (whether new or existing), only Owner shall operate this valve.

. If water is not readily available at the site or the Owner cannot provide the

volume of flow required by the Contractor, Contractor shall supply water as
needed from an off-site location at no additional cost to the Owner.
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F. Contractor shall supply all water needed for lawn restoration and any other
purposes not identified above. All water used from the Owner’s water system by
the Contractor for such purposes shall be metered through an Owner-approved
metering assembly installed by the Contractor. Contractor shall furnish and
install all necessary temporary piping, valves, and required backflow prevention
devices in connection with such water supply.

G. The Owner reserves the right to impose limitations upon the Contractor's use of
water as the Owner, in its sole discretion, determines may be necessary to
assure it of its continued ability to meet the demands of its customers and the
volumes and pressures required for fire protection. Any water required by the
Contractor in excess of the quantities the Owner provides to the Contractor must
be purchased from Owner by the Contractor at Contractor’s expense.

1.03 TEMPORARY HEAT

A. Contractor shall provide approved type heating apparatus with the necessary
fuel in order to protect and/or dry out the Work. Do not leave stored fuel
unsecured. The stored materials and finished Work shall be protected at all
times from damage by the weather elements. If required by weather factors to
meet the coatings manufacturer’s specifications, forced curing of the paint will be
required.

1.04 ELECTRICAL SUPPLY

A. Contractor shall pay all fees, obtain necessary permits, have meter installed for
power and light, and pay all monthly charges as may be required for completing
the Work.

1.05 TEMPORARY LIGHTING

A. Contractor shall provide and maintain lighting for construction operations and
lighting to exterior staging and storage areas after dark as necessary for security
purposes.

1.06 BARRIERS

A. Contractor shall provide barriers to prevent unauthorized entry to construction
areas. Barriers shall be sufficient to protect people, existing facilities, and
adjacent properties from damage or injury. Provide protection for plant life
designated to remain. Replace damaged plant life in kind at no additional cost to
Owner.

1.07 FENCING

A. Refer to Part 1.06 Barriers of this Section for temporary barrier requirements.
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1.08 PARKING

A. Contractor shall arrange for temporary parking to accommodate construction
personnel, Resident Project Representative, and other persons requiring access
to the work site.

B. Continual parking in grass areas in the right of way by the Contractor shall not be
allowed.
1.09 PROGRESS CLEANING

A. Contractor shall maintain areas free of waste materials, debris, and rubbish.
Maintain site in a clean and orderly condition. Remove debris and rubbish from
closed or remote spaces prior to enclosing the space. Broom and vacuum clean
interior areas prior to start of surface finishing, and continue cleaning to eliminate
dust. Remove waste materials, debris, and rubbish from site weekly and dispose
off-site.

1.10 SANITARY FACILITIES

A. Contractor shall provide suitable temporary facilities and enclosures for the use
of workers and site visitors and shall maintain same in a sanitary condition.

B. The Contractor is advised that the Owner is in the business of providing potable
water, and the Contractor's sanitary arrangements shall not endanger the
Owner's facilities.

1.11 FIELD OFFICES

A. Furnishing a field office is not required unless otherwise indicated under Section

01011 or 01075.
1.12 RELATED WORK
Section 01000 Summary of Work
Section 01010 Drawing Index
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01570 Traffic Regulation
Section 01700 Project Closeout

Section 02025 Existing Utilities and Structures

I @ "mOoOO ® »

Section 15000 Piping — General Provisions
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PART 2: PRODUCTS

Not Used.

PART 3: EXECUTION

Not Used.

END OF SECTION
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SECTION 01570
TRAFFIC REGULATION

PART 1: GENERAL

1.01

1.02

1.03

SCOPE OF WORK

The work under this Section consists of providing all labor, materials, tools,
equipment, and services required to maintain and regulate traffic as necessary to
perform the Work, maintain traffic flow and protect the general public as
indicated on the Drawings and as specified within this Section and related
sections of the Specifications.

Contractor shall furnish and install all traffic barricades, markers, signs, controls
and provide flaggers, traffic police and other facilities required by the Federal,
State and local government authorities and the Engineer to protect general
public and maintain the existing roads, streets and highways.

GENERAL REQUIREMENTS

Traffic control methods and materials shall conform to the latest editions of
applicable State DOT Standard Specifications for Road and Bridge Construction
and USDOT Manual on Uniform Traffic Control Devices for Streets and
Highways.

. Competent traffic personnel suitably attired for safety shall be employed at every

location where the Contractor’s equipment is working immediately adjacent to, or
is entering, leaving or crossing, active traffic lanes. The traffic personnel shall be
employed continuously for the full time such conditions exist.

Special attention shall be given to the protection of pedestrians and, in particular,
children going to and coming from school. Ingress and egress shall be
maintained for all properties abutting the pipeline.

COORDINATION OF WORK

Prior to the start of construction, assign one individual at a supervisory level who
will be responsible to coordinate and oversee maintenance and protection of
traffic. See General Conditions article 6.

Notify the State and local police, ambulance services and fire departments of
daily traffic diversions.

Be fully responsible to complete all obligations of the Contract regardless of any
restrictions which may be imposed by Federal, State or local authorities.
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1.04 MAINTAINING TRAFFIC

A. Traffic Diversion: Whenever it is necessary to divert traffic from its normal
channel into another channel, such diversion shall be clearly marked by cones,
drums, barricades or temporary guardrail. If the markers are left in place at
night, suitable lights shall be provided and maintained.

B. One Way Trafficc Whenever one way traffic is established, at least two (2)
flaggers shall be provided and adhere to all requirements of the local police and
street regulator having jurisdiction.

C. Street Closing: When permitted by Federal, State or local authorities having
jurisdiction, the Contractor may close streets to through traffic for minimum
periods of time. Notify and secure the permission of the local police and fire
departments and such other public authorities. Contractor shall comply with all
laws, ordinances and regulations regarding notification to the occupants of
premises bordering the affected streets. Give all occupants reasonable notice
with respect to the closing of any street, in whole or in part, even when not
required by any law, ordinance, or regulation. Schedule work such that the time
the street is closed is kept to a minimum and make suitable provisions for access
by local residents, school buses, and mail delivery vehicles, unless otherwise
authorized by the Engineer. Provide access for police, fire, ambulance and
emergency vehicles at all times. Fire hydrants and other public utility valves
shall be kept accessible at all times.

1.05 TRAFFIC SIGNALS AND CONTROLS

A. The installation and operation of all traffic signals and traffic control devices shall
conform to the requirements of Federal, State and local government highway
departments. The replacement of pavement markings disturbed during
construction or the installation of temporary markings is the sole responsibility of
the Contractor.

B. To protect persons from injury and to avoid property damage, adequate
barricades including flasher and reflectorized construction signs and guards as
required shall be placed and maintained during the progress of the construction
work and until it is safe for traffic and pedestrians to use the construction area.

C. When permitted to close a street or road to traffic, furnish, erect, maintain and
remove barricades, suitable and sufficient red lights, and other lights or reflecting
material at the limits of the project, where side streets intersect, and at other
points of public access to the project. Furnish, erect and maintain advance
warning signs and barricades on side street at the first street intersection beyond
the one closed by construction indicating “Street Closed, One Block Ahead”.
Furnish, erect, maintain and remove detour marking signs on temporary routes.

1.06 TRENCH AND STORED MATERIALS MARKINGS

A. Before completion of each day’s work, in traveled areas, the pipe trench shall be
completely backfilled and tamped, and the necessary temporary paving installed.
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Compacted aggregate or compacted granular backfill shall be used in sidewalk
and walkway areas according to local building requirements. Compacted
aggregate shall be used in driveway areas. These areas are not to be left open,
impassable or unsafe through the night. In the event that the pipe trench cannot
be completely backfilled and tamped, temporary bridges and crossings shall be
used to accommodate through traffic and the general public. The job site will be
left in a neat and satisfactory condition at the end of each day. The
requirements of this Section are in addition to any requirements of Federal, State
or local laws, rules, regulations or ordinances or any requirements found
elsewhere in the Contract Documents.

B. At night, any material or equipment stored between the street and sidewalk or
within 5 feet behind any raised curbs, whether on or outside the paved street,
shall be clearly outlined with light or other dependable warning devices that are
approved by the Engineer. Equipment and material stored on the street shall be
marked at all times. In addition, provide any other lights, barricades, etc., that
may be needed for the protection of pedestrian traffic.

1.07 OTHER REQUIREMENTS

A. Trucks and/or trailers used as protective vehicles to protect workers or work
equipment from errant vehicles on roadways with posted speed limits of 50 MPH
or greater shall be equipped with Truck-Mounted Attenuators conforming to the
National Cooperative Highway Research Program (NCHRP) Report 350
“‘Recommended Procedures for the Safety Performance Evaluation of Highway
Features”.

B. The protective truck must be positioned a sufficient distance in front of the
workers or equipment being protected to allow for appropriate vehicle roll-ahead,
but not so far that errant vehicles will travel around the vehicle and strike the
workers/equipment. Attenuators should be in the full down-and-locked position.

C. For stationary operations, the truck’s parking brake should be set and, when
possible, the front wheels turned away from the work site. Turning the front
wheels should be based on specific conditions at the site such that the after-
impact trajectory is into a safe area.

D. If the regulation of traffic and controls are not being provided in accordance with
this Section 01570, and the public is inconvenienced or its safety is being
endangered, in the judgment of the Engineer or Owner, the Owner may take
such steps as it deems advisable to provide such services; and all costs in
providing such services will be deducted from any payment which may be due or
may thereafter become due the Contractor.

1.08 SUBMITTALS

The Contractor shall prepare and submit a Maintenance of Traffic Plan to the Engineer
and local traffic law enforcement agency for review. The Maintenance of Traffic Plan
shall show the location of all barricades, signs, devices and alternate routes for local
traffic and pedestrian safety. Erection of the appropriate safety and warning devices in
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accordance with the USDOT “Manual of Uniform Traffic Control Devices” (MUTCD) shall
be completed prior to beginning work and maintained until all construction is completed
and the site restored.

1.09 PERMITS

A. Owner will obtain the Indiana DOT Right of Way Permit where required for Work
shown on the Drawings. Contractor shall apply and pay for all other permits and
pay all other inspection fees required by federal, state, local and private
transportation authorities having jurisdiction over the Work area.

B. Contractor is responsible for complying with all requirements of such permits
(including those obtained by the Owner), attending Board of Public Works
meetings upon request, paying for all required inspections and/or traffic control
by third-parties (e.g. off-duty police), at no additional cost to the Owner.
Contractor’s Construction Schedule shall allow sufficient time for all permitting
processes.

1.10 RELATED WORK

Section 01000 Summary of Work
Section 01010 Traffic Regulation
Section 01011 Special Provisions

Section 01075 Basis of Payment

Section 01300 Submittals

mm oo w >

Section 02610 Roadway Paving and Surfacing

PART 2: PRODUCTS

Not Used.

PART 3: EXECUTION

Not Used.

END OF SECTION

11/2019 — Pipeline 01570-4



Table of Contents

SECTION 01600
PRODUCTS

PART 1: GENERAL

1.01

PROTECTION OF MATERIAL AND EQUIPMENT

Provide for the safe storage of all material furnished or purchased until it has been
incorporated in the completed project and accepted by the Engineer. Bear the risk
of loss and/or damage to the materials and Work until the Work is finally accepted
by the Engineer. If space is available, the Contractor may store material and
equipment at the Owner’s local property. All storage shall be approved by the
Owner’s local Operations Superintendent prior to any items being placed on
Owner’s property.

All electrical and mechanical equipment shall be stored in a warm, dry shelter
with proper ventilation. Under no circumstances shall motors, electrical control
equipment or any other electrical or mechanical equipment be stored under
polyethylene plastic covers or tarpaulins. When space is available inside existing
structures at the Owner’s local property, the Contractor will be allowed to store
equipment inside the structures subject to the stipulations in the preceding
paragraph. Contractor may store equipment at a secure off-site facility subject
to inspection by the Engineer. Owner may stipulate additional requirements and
require additional documentation before making payment for materials stored at
any location other than the Project site or an Owner’s facility.

The interior of all pipe, fittings, and accessories shall be kept free from dirt,
foreign matter and standing water at all times.

After valves and hydrants have been inspected, properly store them prior to use.
In order to prevent entry of foreign material that could cause damage to the
seating surfaces, the valves and hydrants shall be stored in a fully closed
position unless recommended otherwise by the manufacturer. Resilient seated
valves shall be stored in accordance with the manufacturer's recommendations.
This may include storage with protective covers for rubber seats and in
marginally open condition. Valves and hydrants shall be stored indoors unless
otherwise approved by the Engineer.

. If valves must be stored outdoors, protect the operating mechanism, such as

gears, motor, actuators and cylinders, from weather elements. Valve ports and
flanges must be protected from the weather and foreign materials. If valves are
subject to extreme (freezing or excessively hot) temperatures, all water must be
removed from the valve interior and the valve closed tightly before storage,
unless specifically recommended otherwise by the manufacturer. Valves shall
be stored on pallets with the discs in a vertical position to prevent rainwater from
accumulating on top of the disc, seeping into the valve body cavity, freezing, and
cracking the casting.
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1.02 SERVICING EQUIPMENT

A. Check all equipment upon acceptance to determine if oil reservoirs are full and
areas to be greased are properly packed with grease. Provide the proper grease
or oil for use in lubricating the required areas of the equipment. Any service to
equipment while in storage, or installed pending acceptance, is the responsibility
of the Contractor and shall be performed per manufacturer's requirements,
industry standards or as stated specifically in the Specifications.

1.03 RESPONSIBILITY FOR MATERIAL AND EQUIPMENT

A. Under no circumstances shall equipment, pipe, valves, fittings, or appurtenances
be dropped or dumped from any trucks or equipment. When received from the
Carrier and at time of unloading, inspect all pipe and accessories for loss or
damage. No shipment of material shall be accepted by the Contractor unless
loss or damage (if present) has been described on the Bill of Lading by the
Carrier's agent. Any discrepancies between the Bill of Lading and the physical
material shall be noted on the Bill of Lading. All demurrage charges on carloads
or truckloads of pipe or other material shall be paid by the Contractor. Owner
Furnished Contractor Installed materials shall require Contractor to sign the
carriers delivery packing slips and return the original copy to the Owner or
Owners representative within 3 business days.

B. After acceptance of material and/or equipment by Contractor at point of delivery,
the Contractor assumes full responsibility for safe and secure storage, handling,
servicing and installation of such material and/or equipment in accordance with
manufacturer's recommendations, industry standards or specific requirements of
the Contract Documents. Once in his possession, assume full responsibility for,
and protect all material from theft and damage. Any lost or stolen materials shall
be replaced at the Contractor’s expense.

C. Re-inspect all material for defects, correct size, and quantity in the field prior to
installation. Immediately report all material found to be defective, improperly
sized, or deficient in quantity to the Owner.

D. The Contractor is responsible for all material furnished by the Contractor and
Contractor’s suppliers. All such material that is defective in manufacture or has
been damaged in transit or has been damaged after delivery shall be replaced
by the Contractor at his expense.

E. Owner Furnished, Contractor Installed materials: Certain material and
equipment will be furnished by the Owner as noted in the Contract Documents.
The Contractor's responsibility for material and/or equipment furnished by the
Owner shall begin upon the Contractor's acceptance of such material and/or
equipment at the point of delivery. All material and equipment shall be examined
and items found to be defective in manufacture and/or otherwise damaged shall
be rejected by the Contractor at the time and place of delivery. The Owner will
thereupon repair or replace the damaged items. Thereafter, any material and/or
equipment found to be defective prior to project acceptance by the Engineer
shall be repaired or replaced by Contractor at no additional cost to Owner unless
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1.04

1.05

A
B
C.
D

Contractor submits proof that such defect was latent and could not have been
detected by Contractor when performing their duties and responsibilities under
these Contract Documents.

Owner Furnished, Contractor Installed materials: Contractor's and Owner's
responsibilities for providing guarantees or warranty and manufacturer's
representatives for service, inspection, certification of installation, installation,
field training, start-up, etc. for material and/or equipment furnished by Owner
shall be as follows unless otherwise specified: Owner will provide the warranty
and Contractor shall coordinate with the Owner and assist in coordinating with
manufacturer's representatives for all necessary field service, start-up service,
installation certifications, installation, field training of Owner's personnel, etc. for
Owner-furnished material and/or equipment as required for acceptance of such
material and/or equipment in the completed project. Contractor shall cooperate
in the discovery of defective Owner Furnished Contractor Installed (OFCI)
materials. When requested by Owner, Contractor shall provide labor, equipment,
and tools (but not materials) to assist with correcting or replacing Owner-
furnished materials. Contractor shall be reimbursed by the Owner or material
supplier for labor and materials incurred as a result of the defective material
item.

SUBMITTALS

Contractor shall submit Shop Drawings, manufacturer’s literature and product
data, installation instructions, Operating and Maintenance Manuals,
certifications, and other required submittals in accordance with Section 01300 for
products furnished where submittals are required under the corresponding
section of the Specifications.

RELATED WORK

. Section 01000 Summary of Work

. Section 01011 Special Provisions

Section 01075 Basis of Payment

. Section 01300 Submittals

PART 2: PRODUCTS

2.01

GENERAL

Unless otherwise specifically provided for in these Specifications, all equipment
and materials incorporated in the work shall be new, in current production and in
accordance with the Specifications and Drawings.
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B.

2.02

Product manufacturers, models, and part numbers identified in these
Specifications are the only approved products that will be accepted for the Work.
No substitutions, “or equal,” or other manufacturers/products not specifically
listed in these Specifications may be furnished or installed by the Contractor
without prior written approval from the Owner. Any proposed substitutions, “or
equal,” or other manufacturers/products proposed to be incorporated into the
Work shall be submitted by the Contractor for review and approval by Indiana
American Water Company Engineering, Greenwood, Indiana.

COORDINATION OF DIMENSIONS

Verify and make necessary corrections to construction dimensions so that all specified
and/or alternative equipment, which is approved by the Engineer, can be installed and
will function within the intent of the Drawings and Specifications. Promptly notify the
Engineer of all necessary corrections required.

2.03

A

SAFETY AND HEALTH REQUIREMENTS

All materials, equipment, fixtures and devices furnished shall comply with
applicable Laws and Regulations.

All material and equipment furnished and installed under this Contract shall be
equipped with suitable and approved safety guards and devices required for the
safety of the public and operating personnel. Such guards and safety devices
shall be in accord with the latest requirements of safety codes approved by the
American National Standards Institute as well as the safety requirements of
applicable Laws and Regulations. Where said safety codes of the ANSI are
incompatible with applicable Laws and Regulations, said Laws and Regulations
shall prevail.

PART 3: EXECUTION

3.01

3.02

INSTALLATION

Material and equipment shall be installed in accordance with the appropriate
sections of these Specifications.

SERVICES OF MANUFACTURER'S REPRESENTATIVE

Arrange for a qualified service representative from each company manufacturing

or supplying certain equipment as required by the individual Specifications
sections to perform the duties herein described.

. After installation of the applicable equipment has been completed and the

equipment is presumably ready for operation, but before it is operated by others,
the representative shall inspect, operate, test, and adjust the equipment. The
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inspection shall include, but shall not be limited to, the following points as

applicable:

1. soundness (without cracked or otherwise damaged parts);

2. completeness in all details, as specified;

3. correctness of setting, alignment, and relative arrangement of various parts;
4. adequacy and correctness of packing, sealing and lubricants.

C. The operation, testing, and adjustment shall be as required to prove that the
equipment is left in proper condition for satisfactory operation under the
conditions specified.

END OF SECTION
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SECTION 01700
PROJECT CLOSEOUT

PART 1: GENERAL

1.01 TESTING OF FACILITIES

All work shall be tested under operating conditions and pressures; and any leaks or
malfunctions shall be repaired to the satisfaction of the Engineer at no additional
expense to the Owner.

1.02 CLOSEOUT PROCEDURES

Submit written notification that Contract Documents have been reviewed, Work has
been inspected, and that Work is complete in accordance with Contract Documents and
ready for Engineer's inspection. Provide submittals to Engineer that are required by
governing or other authorities. Submit Application for final payment identifying total
adjusted Contract sum, previous payments, and sum remaining due. Contractor shall
submit original Maintenance Bond and Waiver of Liens for all subcontractors.

1.03 PROGRESS CLEANING AND FINAL CLEANING

A. Periodically, or as directed during the progress of the Work, remove and properly
dispose of the resultant dirt and debris and keep the premises reasonably clear.
Upon completion of the Work, remove all temporary construction facilities and
unused materials provided for the Work and put the premises in a neat and clean
condition and do all cleaning required by the Specifications. Trash and combust-
ible materials shall not be allowed to accumulate in construction locations.

B. Execute final cleaning prior to final inspection. Clean interior and exterior
surfaces exposed to view; remove temporary labels, stains and foreign
substances. Clean equipment and fixtures to a sanitary condition. Clean debris.
Clean site; sweep paved areas, rake clean landscape surfaces. Remove waste
and surplus materials, rubbish, and construction facilities from the site.

1.04 PROJECT RECORD DOCUMENTS
A. Maintain project record documents in accordance with Section 01300.

B. Submit documents to Engineer with final Application for Payment.

C. The Owner will issue a notice of Substantial Completion to the Contractor when
the Work is in-service and up-to-date Record Documents have been provided by
the Contractor.
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1.05 SURPLUS MATERIALS

A. The Contractor shall return surplus Owner-furnished material to the Owner’s
local Operations District’s property or other location(s) specified by the Engineer
within fourteen (14) days of the notice of Substantial Completion is issued.

B. Refer to Section 15185 for requirements regarding removal of abandoned
hydrants, valve boxes, air valves, meter installations, and curb stops.

C. Unless otherwise directed by the Engineer, the Contractor shall return the
following components from abandoned facilities that were removed as part of the
Work to the Owner’s local Operations District’'s property or other location(s)
specified by the Engineer within fourteen (14) days after the notice of Substantial
Completion is issued. If directed by the Engineer, the Contractor shall dispose of
these abandoned materials at no additional cost.

Fire hydrants
Valve boxes and lids (only if in good condition)

Automatic air valves

Meter pits, covers, and lids

o bk~ N =

Meter setting components, including meter setters, yoke bars, branches, ball
valves, and other components as directed by the Engineer.

1.06 GUARANTEES AND WARRANTIES

A. The Contractor expressly warrants that all workmanship and materials performed
or furnished under this Contract will conform to the Specifications, Drawings and
other applicable descriptions furnished or adopted by the Contractor and with all
applicable laws, provisions and requirements of the Contract Documents.
Remedy any defects due to faulty materials or workmanship which are
discovered within a period of one (1) year from the date of acceptance of the
Work in this project and pay for any damage or associated loss resulting from
faulty materials or workmanship, including value of any water lost since the
acceptance date due to faulty materials or workmanship. Quantity of water lost
shall be as estimated by the Engineer and/or Owner based on best available
information, calculations, modeling, and professional judgement. The Owner
shall give notice of observed defects with reasonable promptness. The
Contractor warranty hereunder is in addition to, and not in limitation of, any
obligations found elsewhere in the Contract Documents, any special guarantees
provided by the Contractor or Contractor suppliers, and any obligations imposed
by law.

B. In addition to the above requirements, assign material and equipment
guarantees and warranties from all manufacturers and suppliers to the Owner
and deliver copies of such guarantees and warranties and the necessary
assignments to the Owner in order to assure the Owner of the full benefit of such
guarantees and warranties.
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1.07 RESTORATION

A. Restore and/or replace paving, guardrails, curbing, sidewalks, gutters, shrubbery,
fences, signs, mailboxes, sod and all other disturbed surfaces, structures, utilities,
and any other items required by the Drawings and/or Specifications to a condition
equal to or better than that before the Work began and to the satisfaction of the
Resident Project Representative and Owner.

1.08 MAINTENANCE OF SURFACES

Following the written Substantial Completion acceptance issued by Engineer,
maintain the surfaces of all areas disturbed by the Work, including paved and
unpaved areas, adjacent curbs and gutters, sidewalks, fencing, and sod for a period
of one (1) year thereafter or longer as required by state, county or local authorities
unless otherwise stipulated in writing by the Engineer. Supply all material,
equipment, tools, labor and services required for the maintenance of the restored
surfaces and structures; and perform the Work in a manner satisfactory to the
Engineer. Contractor shall repair or replace (at the Engineer's discretion) any
pavement, sidewalks, curbs, fencing, signs, utilities, structures, landscaping, and
other items that are damaged due to trench settlement or other residual effects of
the Work.

1.09 RELATED WORK

A. Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01300 Submittals

Section 02610 Roadway Paving and Surfacing

Section 02820 Lawn Restoration and Landscaping

@ mm o o w

Section 15185 Abandonment of Mains and Hydrants

PART 2: PRODUCTS

Not Used.

PART 3: EXECUTION

Not Used.

END OF SECTION
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SECTION 02020

DEWATERING

PART 1: GENERAL

1.01

SCOPE OF WORK

The work under this Section consists of providing all labor, materials, tools, equipment,
and services required to dewater pipeline excavations as indicated on the Drawings and
as specified within this Section as necessary for proper construction of the pipeline(s)
under dry conditions.

A.

1.02

If ground water, surface water, and/or other sources of water are encountered
that impact the Work and cannot be adequately drained, Contractor shall furnish
and operate pumping equipment of sufficient capacity to dewater the excavation
and adequately control hydrostatic pressures. Dewater the excavation so that
the laying and joining of the pipe is made in a dry environment so as to prevent
water from entering the pipe during construction.

No additional payment will be made for any dewatering operation, overtime,
equipment rental or any other expense incurred due to the occurrence of ground
water, surface water or water from possible leakage from existing buildings,
structures or piping in the vicinity of the Contractor’s operations. If Contractor
believes excessive wet conditions exist beyond what could have been
anticipated, he shall immediately notify Engineer and propose appropriate
dewatering measures. Engineer shall determine whether Contractor is entitled to
additional compensation.

Discharge shall be in strict accordance with state and/or local requirements.
Contractor's dewatering pump discharge shall include an approved filtration
device. Convey all water removed from the excavation to a natural drainage
channel or storm sewer without causing any property damage as approved by
the local governing body.

Dispose of silt and debris from dewatering operations that accumulates during
construction in strict accordance with state and/or local requirements. Any such
materials removed from Right of Way owned by the State of Indiana must be
disposed of in an INDOT certified dump site.

SUBMITTALS

Contractor shall submit the following submittals for Work under this section in
accordance with Section 01300:

A.
B.

Name of dewatering subcontractor, if applicable.

Shop Drawings indicating the following:
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5.
6.

Plans showing the methods and location of dewatering and discharge
including a sufficient number of detailed sections to clearly illustrate the
scope of work.

Relationship of the dewatering system, observation wells, and discharge line
to existing buildings, other structures, utilities, streets, and new construction.

Utility locations.

Drawings shall bear the seal and signature of the qualified Registered
Professional Engineer in charge of preparing the drawings.

List of materials and equipment to be used.

A sample of all well record forms to be maintained during construction.

C. Detailed description of the sequence of dewatering operations.

D. Evidence of written approval from the local storm water governance authority.

E. Emergency observation plans to be put into operation during failure of the
dewatering system.

F. Monthly Dewatering System Monitoring Reports containing the following data on
approved forms:

1.

3.

For observation wells, daily piezometric levels shall be identified by date,
time, well number and system (subsystem if multiple pumps are used)
pumping rate. Piezometric levels shall be noted in feet of drawdown and
groundwater elevation.

For dewatering wells, suspended material test results shall be identified by
date, time, well number, well pumping rate (if monitored) and system
(subsystem if multiple pumps are used) pumping rate.

Installation records for new wells.

G. Schedule and records of all maintenance tests for primary and standby
dewatering systems including the following:

1.

Maintenance tests and water quality tests for suspended matter at the
discharge point including date, time of day, elapsed times of tests
procedures, components tested, suspended particles, resultant observations
and well readings.

Daily discharge rates.
Installation and removal of wells.

General observations of the system such as equipment running times, and
failures.

H. Dewatering well removal records.

. Observation well removal records.
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1.03

1.04

1.05

I ® " mo o ® »

QUALITY ASSURANCE

Contractor shall be solely responsible for the arrangement, location, and depths
of the dewatering system necessary to accomplish the Work described herein.

. Dewatering shall prevent the loss of fines, seepage, boils, quick conditions or

softening of the foundation strata while maintaining stability of the sides and
bottom of the excavation, and providing dry conditions for construction
operations.

PERMITS

Contractor shall obtain and pay for any permits required for dewatering and
disposal.

RELATED WORK

Section 01000 Summary of Work

Section 01011 Special Provisions

Section 01075 Basis of Payment

Section 01300 Submittals

Section 01500 Temporary Facilities

Section 02210 Trenching, Backfilling and Compacting

Section 02540 Erosion and Sedimentation Control

Section 15000 Piping — General Provisions

PART 2: PRODUCTS

2.01

A

MATERIALS

Materials, especially the well screen, shall be carefully chosen to be compatible
with the environment to prevent erosion, deterioration, and clogging.

PART 3: EXECUTION

3.01

A

DESIGN

The dewatering system shall be capable of relieving all hydrostatic pressure
against the height of the excavation walls and of lowering the hydrostatic level to
a minimum of six inches (6”) below the bottom of the required excavation in the
work areas.
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B. Provide, operate and maintain all ditches, berms, site grading, sumps and
pumping facilities to divert, collect and remove all surface water from work areas.
All collected water shall be discharged into the outfall pipe.

C. Carry the dewatering system discharge through pipes out of the area of the
excavation into the outfall junction manhole shown on the Drawings (if
applicable) or as otherwise approved by the Engineer. If required as a condition
of the applicable permit or by applicable law, ordinance or code, provide meters
to measure the discharge flow.

D. Provide observation wells to determine compliance with dewatering requirements
as indicated on the Contract Drawings, Shop Drawings, permits, or as otherwise
directed by the Engineer.

3.02 INSTALLATION

A. Install the dewatering system from the existing ground surface or from the bottom
of an excavation which is located above the natural ground water level.

B. Observation wells shall consist of a standpipe or riser of minimum 1.0-inch inside
diameter and a minimum three (3) foot long well-point screen or slotted PVC
section at the bottom.

3.03 DEWATERING PROCEDURE

A. Place the dewatering system into operation and lower the water level prior to
excavation.

B. Operate the dewatering system continuously twenty-four (24) hours per day,
seven (7) days per week until waterlines and structures have been satisfactorily
constructed in the dewatering area. Contractor shall be responsible for
observation and maintenance of the dewatering operation to ensure satisfactory
performance. When required by federal, state or local authorities with
jurisdiction, Contractor shall provide continuous, 24-hour per day, 7-day per week
on-site monitoring by a competent person.

END OF SECTION
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SECTION 02025

EXISTING UTILITIES AND STRUCTURES

PART 1: GENERAL

1.01

SCOPE OF WORK

The Work under this section consists of providing all labor, materials, tools, equipment,
and services required to verify, coordinate, survey, accommodate, protect, repair and
restore existing utilities and structures as specified within this section and related
sections of the Specifications.

A.

1.02

It is the responsibility of the Contractor to verify all existing structures and utilities.
Prior to submitting a bid for the proposed Work, Bidders shall visit and familiarize
themselves with the entire project area, including all discernible existing
structures and utilities. As needed for the purpose of accurately preparing their
bids for the proposed Work, Bidders shall take appropriate measures to
determine the presence, location, size, and character of such structures and
utilities.

Certain information regarding the reputed presence, size, character, and location
of existing underground facilities such as pipes, drains, storm sewer, sanitary
sewers, sanitary sewer laterals, electrical lines, telephone lines, cable TV lines,
gas lines, and water lines has been shown on the Contract Drawings and/or
provided in the Contract Documents. This information is provided by the
Engineer and Owner to the best of its knowledge in accordance with conditions
described in the General Conditions and for information purposes only.

Prior to commencement of the Work, the Contractor shall, at his own expense,
take such surveys as may be necessary to establish the existing conditions,
including the actual presence, location, size, and character of all existing
structures and utilities (including individual utility services and private utilities) in
proximity to the Work as necessary for the purpose of performing construction
activities associated with the proposed Work.

NOTIFICATION OF UTILITIES

Notify the applicable State Agency with jurisdiction over underground facilities
and/or all utility companies that construction work under this Contract will pass
through areas containing their underground facilities. Notify these parties a
minimum of 72 hours in advance, as required by the organization with
jurisdiction, to support the construction work. All excavation in the vicinity of
existing underground utilities shall be performed in accordance with applicable
regulations.
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1.03

A

1.04

1.05
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BRIDGE CROSSINGS

Notify the applicable State Agency and Transportation Organization with
jurisdiction over bridge facilities and/or all utility companies that construction work
under this Contract will pass at or near the bridge structure. Notify these parties
a minimum of 72 hours in advance, or as required by the organization with
jurisdiction to support the construction work. All construction in the vicinity of
existing bridge structures shall be performed in accordance with applicable
regulations.

RELATED WORK

Section 01000 Summary of Work

Section 01011 Special Provisions

Section 01075 Basis of Payment

Section 01500 Temporary Facilities

Section 01600 Products

Section 02210 Trenching, Backfilling and Compacting

. Section 15000 Piping — General Provisions

REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA, ASTM,
ASME, ANSI etc.) shall mean the most current available revision. The following
referenced documents are a part of this section. Comply with all applicable provisions
and recommendations of the following documents, except as otherwise specified herein.
Where a referenced document contains references to other standards, those other
standards are included as references under this section as if referenced directly. In the
event of a conflict between the requirements of this section and those of the referenced
documents, the Engineer shall determine which requirements shall prevail.

A

Statewide Alternative Technical Standards: Water Main Separation Distances
From Existing Sanitary and Storm Sewers as approved by Indiana Department of
Environmental Management

PART 2: PRODUCTS

2.01

MATERIALS

Furnish all materials for temporary support, adequate protection, and
maintenance of all underground and surface utility structures, pipes, conduits,
wires/cables, supports, drains, and other obstructions encountered in the
progress of the Work.
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PART 3: EXECUTION

3.01

3.02

3.03

OBSTRUCTIONS BY OTHER UTILITY STRUCTURES

Support, relocate, remove, or reconstruct existing utility structures that obstruct
installation of the proposed utility such as conduits, cables, ducts, pipes, branch
connections to main sewers, or drains. The obstruction shall be permanently
supported, relocated, removed or reconstructed where they obstruct the grade or
alignment of the pipe. Contractor must do so in cooperation with the owners of
such utility structures. Before proceeding, the Contractor must reach an
agreement with the Engineer on the method to work around the obstruction.

. No deviation shall be made from the required line, grade, or depth without the

consent of the Engineer.

REPAIRS

Repair or replace any damage to existing structures, utilities, work, materials, or
equipment damaged by Contractor’s operations.

Repair all damage to streets, roads, curbs sidewalks, highways, shoulders,
ditches, embankments, culverts, bridges, trees, shrubs or other public or private
property caused by transporting equipment, materials or personnel to or from the
work site. Make satisfactory and acceptable arrangements with the persons or
agencies having jurisdiction over the damaged property concerning repair or
replacement

Brace and support existing pipes or conduits crossing the trench, or otherwise
exposed to prevent trench settlement from disrupting the line or grade of the pipe
or conduit. The Contractor shall submit an acceptable method of bracing and
supporting such pipes or conduits, which must be approved by the Engineer
before proceeding with the Work. All repairs and replacement of damaged
structures and utilities shall be coordinated with and meet the approval of the
applicable utility and local governance authority. Contractor shall repair or
replace all utility services broken or damaged at once to avoid inconvenience to
customers. Storm sewers shall not be interrupted overnight. Use temporary
arrangements, as approved by the Engineer, until any damaged items can be
permanently repaired. Contractor shall maintain all items damaged or destroyed
by construction and subsequently repaired until project acceptance.

SEPARATION OF WATER MAINS AND SANITARY SEWERS
General

Consider the following factors when determining adequate separation:

1. Separation requirements shall comply with the current Indiana Administrative
Code governance.

2. Materials and type of joints and restraints for water and sanitary sewer pipes,
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Soil conditions & backfill materials,

Service and branch connections into the water main and sanitary sewer line,
Compensating variations in horizontal and vertical separations,

Space for repair and alterations of water and sanitary sewer pipes,

N o o b~

Off-setting of pipes around manholes.
B. Parallel Installation

Install water mains a minimum of 10 feet horizontally from any existing or
proposed sanitary sewer. Measure the distance from edge to edge.

C. Crossings

Whenever water mains must cross sanitary sewer laterals or sanitary sewers, lay
the water main at such an elevation that the water main is 18 inches above or
below as measured from outside of water main to outside of the sanitary sewer
pipe. Contractor shall install the water main so that a pipe joint does not exist at
the point of intersection. Maintain this vertical separation for the portion of the
water main located within 10 feet horizontally of any sanitary sewer it crosses.
The 10 feet is measured as a perpendicular distance from sanitary sewer line to
the water line. Where water mains must cross under a sanitary sewer, additional
protection shall be provided by:

1. Adequate structural support for the sanitary sewer to prevent excessive
deflection of the joints and the settling on and breaking of the water line, and

2. Centering the section of water pipe at the point of the crossing so that the
joints shall be equidistant and as far as possible from the sanitary sewer line.

3.04 SEPARATION OF WATER MAINS AND STORM SEWERS

Where water mains and storm sewers are proposed to be installed parallel, lay water
mains at least 10 feet horizontally from the existing or proposed storm sewer (measured
from edge to edge). Where storm sewers and water mains must cross, place water
mains at least 18 inches vertically from the storm sewer as measured from edge to edge
of pipes.

3.05 EXCEPTIONS

A. The Owner has obtained approval from Indiana Department of Environmental
Management of “Statewide Alternative Technical Standards: Water Main
Separation Distances From Existing Sanitary and Storm Sewers”. The Drawings
are designed to incorporate these alternative technical standards. Where the
Drawings clearly show deviation from the above specified horizontal and vertical
separation requirements, the Drawings are to take precedence.

B. In other cases where it is impossible or not practical to maintain the specified
horizontal and vertical separation as stipulated above, Contractor shall notify
Engineer and shall not proceed with the installation. Upon request, Contractor
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shall assist the Engineer in coordination with Indiana Department of
Environmental Management to obtain a separation exception at no additional
cost to the Owner. The Contractor shall install the water main as directed by the
Engineer in writing based on either the approved Statewide Alternative Technical
Standards or an approved separation exception.

C. The Engineer may allow other deviations on a case by case basis.

END OF SECTION
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SECTION 02105

CLEARING AND GRUBBING

PART 1: GENERAL

The work under this section consists of providing all labor, materials, tools, equipment,
and services required to clear and grub the Work area as indicated on the Drawings and
as specified within this section and related sections of the Specifications. This Work
includes all related disposal as required.

1.01 SCOPE OF WORK

A. As necessary to perform the work, Contractor shall clear the construction area
within the Contract Limit Lines, including removal of grass, brush, shrubs, trees,
loose debris and other encumbrances. Trees marked to remain shall not be
cleared or otherwise disturbed. Comply with State and local code requirements
when disposing of trees, shrubs and all other materials removed under this
section.

B. Protect existing trees, shrubs and bushes located outside the clearing limits from
damage for the life of this Contract. Relocating trees and shrubs, so indicated on
the Drawings, to designated areas.

C. All injury to trees, shrubs, and other plants caused by site preparation or other
construction activities associated with the Work shall be repaired immediately.
Work shall be done by qualified personnel in accordance with standard
horticultural practice and as approved by the Engineer.

D. Only where designated on the Drawings, Contractor shall remove topsoil to its
full depth (not less than 4-inches) and stockpile on site where shown on the
Drawings or directed by the Resident Project Representative for use in
restoration of the area. Install silt fence around topsoil stockpiles and preserve
all topsoil for use during final restoration in accordance with Section 02820.

E. Remove from the site and dispose of all debris resulting from work under this
Section. Contractor shall bear all expenses to obtain a suitable disposal area
including transport to the disposal area, disposal fees and handling at the
disposal area.

1.02 RELATED WORK
Section 01000 Summary of Work

Section 01011 Special Provisions

Section 01075 Basis of Payment

o o0 ®w »

Section 02210 Trenching, Backfilling and Compacting
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Section 02230 Stream Crossing
Section 02540 Erosion and Sedimentation Control
Section 02820 Lawn Restoration and Landscaping

Section 15000 Piping — General Provisions

PART 2: PRODUCTS

Not Used

PART 3: EXECUTION

3.01

CLEARING AND GRUBBING

Clear and grub only the minimum area necessary to complete the Work.

A

3.02

Clear and grub the work site within easement and/or clearing limit lines shown on
the Drawings or as shown elsewhere in the Contract Documents, but only to the
extent necessary to perform the Work and/or as directed in writing by the
Engineer or Owner. Remove those items that are designated for removal and/or
obstruct construction. This includes, but is not limited to; trees, downed timber,
shrubs, bushes, vines, roots, stumps, undergrowth, rubbish, paving materials,
debris, and all other objectionable materials. Site objects outside clearing limits
shall not be removed. Only those portions of the construction area which are
absolutely necessary and essential for construction shall be cleared. Minimize
the length of time of ground disturbance as much as practical, especially within
environmentally sensitive areas. Ground shall not be cleared and grubbed until
immediately prior to construction.

Notify the Engineer of locations where additional trees and shrubs will interfere
with installation of facilities. Do not remove additional trees or shrubs without
written permission of Engineer or Owner.

Conduct operations to minimize disturbance of trees and shrubs. Trim trees and
roots in accordance with the best horticultural practices, including sealing cuts to
preserve the tree.

. Excavation resulting from the removal of trees, roots, structures, and the like

shall be filled with suitable material, as approved by the Engineer.

CLEARING (IMPROVED AREA)

Remove site improvement objects such as signs, lawn ornaments, etc. which
interfere with construction. Removed site improvement objects shall be stored in
a manner protecting objects for reinstallation after construction is complete.
Relocate mailboxes as necessary. Provide temporary traffic control signs as
required. When permanent signs must be removed for construction, either move

11/2019 — Pipeline 02105-2



signs to an approved temporary location or remove signs and provide temporary
signs. Temporary signs shall be worded to match permanent signs, except as
necessary to be compatible with construction operations. Reinstall permanent
signs and mailboxes as soon as work is completed in the area unless otherwise
directed by the Engineer.

B. Remove pavement, curb and sidewalk by saw-cutting, milling or removal by
trench machine in accordance with governing agency requirements and as
specified in these Contract Documents. Cut the full depth of the pavement with
straight and continuous lines and squared edges. Contractor shall minimize
horizontal offsets in the pavement removal and replacement. Saw cuts may be
eliminated where paving abuts curb or roadway expansion joints or construction
joints, and pavement can be removed without damaging or disturbing curbs or
remaining pavement. Remove sidewalks in full squares only. Saw cut sidewalks
if no true joint exists.

3.03 DISPOSAL

A. Burning of logs, stumps, roots, cuttings and other material on the site shall not be
permitted.

B. All materials obtained as a result of the clearing and grubbing operations shall be
disposed of in accordance with the requirements of the applicable governing

agencies. Any such materials removed from Right of Way owned by the State of
Indiana must be disposed of in an INDOT certified dump site.

C. Chipping of brush materials will be permitted. Contractor shall bear all costs to
dispose of the resultant chips at an approved location.

END OF SECTION
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SECTION 02210

TRENCHING, BACKFILLING AND COMPACTING

PART 1: GENERAL

1.01

1.02

SCOPE OF WORK

The work under this section consists of providing all labor, materials, tools,
equipment, and services required to accomplish all trenching, trench support,
bedding, embedment, backfilling, compacting, and related work for all piping and
appurtenances to be installed as indicated on the Drawings and as specified within
this section and related sections. Contractor shall provide all required foundation,
bedding, embedment, and backfill materials and other related materials required
to perform the Work specified in this section.

GENERAL REQUIREMENTS

This section provides common, general requirements related to trenching,
bedding, embedment, and backfilling of water pipelines and appurtenances. This
section does not purport to cover all conditions or every possible situation that
might be encountered.

If any underground condition or situation is encountered that is not addressed
within this section, another section, or on the Drawings, Contractor shall
immediately stop work and notify Engineer and Owner of the condition and/or
situation discovered. Contractor shall not proceed with work in such cases until so
directed by the Engineer and subject to the Engineer’s requirements.

Federal, State, and/or local governmental or quasi-governmental bodies may have
jurisdiction over the site of the Work, particularly within road rights-of-way.
Contractor shall be responsible for identifying, understanding, and complying with
all requirements of each authority with jurisdiction in the work area, regardless of
whether or not such requirements are stipulated on the Drawings or in the
Specifications and despite any conflicting requirements herein. In the case of
conflicting requirements, Contractor shall coordinate with Owner and Engineer to
resolve such conflicts before proceeding with the Work.

Contours, topography and profiles of the ground shown on the Drawings are
believed to be reasonable approximations and are not guaranteed.

. The Contractor is responsible for verifying the backfill requirements to be used

prior to submitting bids. Contractor accepts the construction site with the
conditions that existed at the time of bidding.

Reference Special Conditions and Drawings for additional information and
requirements.
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1.03 DEFINITIONS

Unless otherwise defined herein, terminology shall be per ASTM F1668 or ASTM F412
(for terms not defined in ASTM F1668). Embedment material shall include both the fill
material used in the haunch area and the initial backfill—but not the bedding. As
applicable, other references shall be consulted for terminology not defined in the above
references. The following detail represents the usage of terms within this Section.
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1.04 SUBMITTALS

A. Prior to beginning work, Contractor shall submit all submittals required by this
section and in accordance with Section 01300.

B. Contractor shall submit samples of all bedding, embedment, and backfill materials
to an approved testing agency for analysis, as required by the Engineer. Test all
such materials, whether obtained from the trench excavation or from an off-site
source, as directed by the Engineer, including at least classification and gradation
tests. Submit the testing agency’s test results and report to the Engineer for
approval.

1. B-Borrow Sand testing results shall be submitted prior to installation for:

1. Visual classification according to Unified Soil Classification
System (ASTM D2488)
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2. Lab tests, including grain size (sieve analysis), natural
moisture, and Atterburg limits.

2. The report must state that the materials meet the requirements of these
Specifications and any applicable specifications of Federal, State and local
authorities (applicable specifications shall be individually listed).

C. All bedding, embedment, and backfill materials, including Common Fill and Select
Fill shall be approved by the Engineer and the governing authority prior to placing
the materials in the pipe trench.

D. For any spoils or debris removed from the right of way under the jurisdiction of the
State of Indiana, furnish the Engineer with satisfactory evidence that they were
disposed of in an approved INDOT-certified disposal site.

E. Submit the mix design for flowable fill to the Engineer for approval. A trial batch
demonstration may be required. The mix design shall include a list of all
ingredients, the source of all materials, the gradation of all aggregates, the names
of all admixtures and dosage rates, and the batch rates. Document and justify
minor mix design changes, after the trial batch verification, prior to implementation.
This does not include adjustments to compensate for routine moisture fluctuations.
Resubmit the mix design for approval of changes in the source of materials, the
addition or deletion of admixtures, or changes in cementitious materials.

1.05 PERMITS
A. The Contractor shall obtain and pay for any permits required for the Work specified
in this section unless otherwise indicated in Section 01000, 01011, or 01075.
1.06 RELATED WORK
Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01300 Submittals
Section 01500 Temporary Facilities
Section 01570 Traffic Regulation

Section 01600 Products
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Section 01700 Project Closeout

Section 02020 Dewatering

J. Section 02025 Existing Utilities and Structures
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Section 02105 Clearing and Grubbing

Section 02230 Stream Crossing

Section 02540 Erosion and Sedimentation Control
Section 02558 Identification/Location Guide
Section 02610 Roadway Paving and Surfacing
Section 02620 Gravel Roads and Driveways
Section 02820 Lawn Restoration and Landscaping

Section 03305 Cast-in-Place Concrete for Pipe Work

» » 0 v O zZ2 = ¢

Section 03310 Cast-in-Place Concrete for Paving, Driveways, Sidewalks, Curbs,
and Paved Ditches

T. Section 15000 Piping — General Provisions

1.07 REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA, ASTM,
ASME, ANSI etc.) shall mean the most current available revision. The following
referenced documents are a part of this section. Comply with all applicable provisions
and recommendations of the following documents, except as otherwise specified herein.
Where a referenced document contains references to other standards, those other
standards are included as references under this section as if referenced directly. In the
event of a conflict between the requirements of this section and those of the referenced
documents, the requirements of this section shall prevail.

A. ASTM D 2487 - Standard Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System)

B. ASTM D2774 — Standard Practice for Underground Installation of Thermoplastic
Pressure Piping

C. ASTM F412 — Standard Terminology Relating to Plastic Piping Systems

D. ASTM F1668 — Standard Guide for Construction Procedures for Buried Plastic
Pipe

E. AWWA C600 - Installation of Ductile-Iron Mains and Their Appurtenances

F. AWWA C605 - Underground Installation of Polyvinyl Chloride (PVC) and
Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe and Fittings

G. AWWA Manual M23 - PVC Pipe - Design and Installation.
H. AWWA Manual M55 — PE Pipe Design and Installation

11/2019 — Pipeline 02210-4



Indiana Department of Transportation Standard Specifications (INDOT)

PART 2: PRODUCTS

2.01

2.02

GENERAL REQUIREMENTS

All pipe bedding and embedment materials (including haunch area fill and initial
backfill) shall be stable, sufficiently workable to be readily distributed and placed
under the sides of the pipe to provide satisfactory haunching, and readily
compactable to achieve required soil densities.

All final backfill materials shall be stable, sufficiently workable to be readily
distributed and placed in the trench without forming voids, and readily compactible
to achieve required soil densities.

COMMON FILL

Common Fill shall be earth materials entirely free of vegetation; refuse; garbage;
lumber; construction debris; and soft or organic materials. Large rocks, stones,
frozen clods, and other debris greater than 1% inch (measured in the longest
dimension) shall be removed and disposed of off-site or in a location approved by
the Engineer prior to placement in the trench. Maximum aggregate (stone or rock)
size in Common Fill material used in contact with pipe shall be further limited based
on the pipe size as specified in Paragraph 2.04.

Common Fill material shall conform to ASTM D2487 using the “Unified Soil
Classification System” and shall be one of the following:

1. Class Il soil type designation. Class Il soil types include GW, GP, SW, and SP
(or any soil beginning with one of these symbols) and are described as clean,
coarse grained, non-cohesive, well graded soils containing up to 12% fines

2. Class Il soil type designation. Class lll soil types include GM, GC, SM, and
SC (or any soil beginning with one of these symbols) described as clean coarse
grained natural soil and ML and CL (or any soil beginning with one of these
symbols) described as sandy or gravelly fine grained natural soil material with
>=30% retained on a No. 200 sieve.

Common fill material may be obtained from the trench excavation provided it has
been approved by the Engineer, who may, at his discretion, require testing in
accordance with the requirements of Paragraph 1.04 above.

Contractor shall furnish the necessary approved common fill materials from an off-
site source whenever approved material obtained from the trench excavation is
insufficient to complete the backfill.
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2.03 SELECTFILL

The following selected granular and aggregate materials shall be used as specified for
Select Fill materials:

A. % inch Clean Granular Fill Material shall meet the sieve analysis requirements of
AASHTO as follows:

1. 1” sieve passing 100%
2. V5" sieve passing 0-5% and
3. No. 4 sieve passing 0-1%.
B. %4 inch Minus or Modified Granular Fill Material contains additional fine material
and may be used as indicated herein for specific pipe materials or as directed by

the Engineer. Material shall meet the sieve analysis requirements of AASHTO as
follows:

1” sieve passing 100%,

% sieve passing 80-90%,

No. 4 sieve passing 25-50%,

No. 10 sieve passing 0-20%, and

o kw0 Dd -~

No. 200 sieve passing 0-5%.
C. 1” Coarse Aggregates (i.e. 100% passing 1'2” sieve):

1. #53 crushed limestone coarse aggregate as specified in INDOT Section
904.03.

2. #5 or #43 coarse aggregate as specified in INDOT Section 904.03.
D. % Coarse Aggregates (i.e. 100% passing 1” sieve):

1. #73 crushed limestone coarse aggregate as specified in INDOT Section
904.03.

2. #8 coarse aggregate as specified in INDOT Section 904.03.
E. 35" and 2" Coarse Aggregates (i.e. 100% passing %" sieve):

1. #9 coarse aggregate as specified in INDOT Section 904.03.
2. #11 or #12 coarse aggregate as specified in INDOT Section 904.03.

F. Maximum aggregate size in Select Fill materials used in contact with pipe shall be
limited based on the pipe size as specified in Paragraph 2.04.

G. B-Borrow Sand as defined in INDOT Section 211.02 and as follows:

1. No. 4 sieve passing 100% and
2. No. 200 sieve passing 0-10%.
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3. INDOT No. 23 and No. 24 Fine Aggregates as specified in INDOT Section
904.02h.

4. INDOT No. 4 Structure Backfill as specified in INDOT Section 904.05, with
demonstrated particle gradation within the limits stated in Table 2. Only
material that is classified as Unified Soil Classification System soil types SW,
SW-SM, or SW-SC may be used as B-Borrow Sand. Poorly-graded sands,
including soils classified as SP shall not be used.

5. Table 2- Gradation Requirements for B-Borrow Sand

Table 2-Gradation Requirements for B-Borrow Sand

Sjeve Minimum % Maximum %
3/8" 100 100

#4 95 100

#8 80 100

#16 50 80

#30 25 60

#50 7 30

#100 1 10

#200 0 3

2.04 MAXIMUM AGGREGATE SIZE IN CONTACT WITH PIPE

A. Unless otherwise specified below or directed by the Engineer, the maximum
aggregate size in Common and Select Fill materials used in contact with pipe shall
be limited based on the pipe size (nominal diameter) as follows:

1. For pipes up to 4-inch diameter, the maximum stone or rock size is limited to
Y2-inch (i.e. 100% passing 2" sieve).

2. For pipes, 6-inch to 8-inch diameter, the maximum stone or rock size is limited
to %-inch (i.e. 100% passing 1” sieve).

3. For pipes 10-inch to 16-inch diameter, the maximum stone or rock size is
limited to 1-inch (i.e. 100% passing 14" ieve).

4. For pipes larger than 16-inch diameter, the maximum stone or rock size is
limited to 1%%-inch (i.e. 100% passing 172" sieve).

2.05 FILTER FABRIC

A. Filter fabric shall be non-woven, synthetic fiber material with sieve design to
prevent fine soil particles from migrating through the material. The filter fabric shall
have a minimum thickness of 15 mils, tensile strength of 130 Ibs., elongation at
break of 64%, and trapezoidal tear strength of 70 Ibs.
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2.06 FLOWABLE FILL

A. Flowabile fill (controlled low strength material) shall be a uniform mixture of sand,
Type |l Portland cement, fly ash, admixtures and water. The mix design shall
produce a flowable material with little or no bleed water, which produces a
minimum compressive strength of 50 psi and maximum compressive strength of
100 psi at 56 days. The cured material shall be excavatable and have a maximum
dry weight of 100 pounds per cubic foot. Slump of mix at the point of application
shall be 7-inches to 10-inches.

B. Admixtures specifically designed for flowable fill shall be used to improve
flowability, reduce unit weight, control strength development, reduce settlement
and reduce bleed water. Admixtures shall be Rheocell-Rheofill by Master Builders,
Inc.; Darafill by Grade Construction Products. Cement and all other materials shall
be as specified in Section 03305.

C. Fine Aggregate (Sand) shall consist of natural or manufactured siliceous sand,
clean and free from deleterious substances, and graded within the following limits:

Sieve Size Percent Passing by Weight
3/8" 100
No. 4 95 to 100
No. 8 80 to 100
No. 16 50 to 85
No. 30 25to 60
No. 50 10 to 30
No. 100* 2to 10

*For manufactured sand, the percent passing the No. 100
Sieve may be increased to 20%.

D. Materials are to be measured by weight and/or volumetric methods. The flowable
fill may be mixed in a central concrete mixer, a ready mix truck, or by other
acceptable methods. The flowable fill shall be transported to the point of
placement in a revolving drum mixer or in an agitator unit.

E. The Contractor may be required to provide test data from a laboratory inspected
by the Cement and Concrete Reference Laboratory and approved by the
governing authority that shows the proposed mix design is in accordance with the
requirements listed above.

F. Consistency shall be tested by placing a three inch (3”) diameter by six inch (6”)
high open ended cylinder on a smooth, nonporous, level surface and filling it to the
top with the flowable fill. Pull the cylinder straight up within 5 seconds of filling and
measure the spread of the fill. The minimum diameter of the spread shall be eight
inches (8”).
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2.07

2.08

FOUNDATION MATERIAL
Where required, foundation material shall be No. 2 stone or Revetment, Class 1

Riprap, or Uniform Riprap, per INDOT 904.04, or other material appropriate for the
conditions, as approved by the Engineer.

TRENCH DAMS/PLUGS

Trench dams or plugs shall be one of the following:

A. Compacted earthen trench dams or plugs shall consist of compacted, cohesive,

impervious soils meeting ASTM D2487 classification GC, SC, CL, or ML, and
compacted to 95 percent of maximum density at or near the optimum moisture
content (ASTM D698). Compacted trench dams shall be 3 ft. thick (along the pipe).

Engineered trench dams shall consist of two parallel fabricated anti-seep collars
spaced at least one foot (1’) apart (spacing between anti-seep collars shall not be
less than the pipe nominal diameter) filled with a well-mixed, engineered core
material that consists of rounded stone and dry bentonite clay powder
(approximately 80% stone by weight and 20% bentonite by weight). Core material
shall be poured in a dry state and shall “flow” around and under the pipe,
conforming to the pipe shape and filling voids and inconsistencies in the
surrounding soils. Once exposed to water (by natural processes), the hydrated
core material shall expand and form a water-tight seal while remaining somewhat
flexible. Engineered trench dams shall be by AquaBlok.

Trench dams or plugs shall extend the full depth of the bedding and embedment
(and at least 12 inches above top of pipe) and the full width of the trench from wall
to wall.

PART 3: EXECUTION

3.01

3.02

CONSTRUCTION EQUIPMENT

All excavation, backfilling, and materials handling equipment shall have rubber
tires when mains are located in or adjacent to pavements unless otherwise
approved by the Engineer and authorities with jurisdiction. Track equipment will
generally be permitted only when there is no danger of damaging pavement or
when all pavement will be replaced under the Contract promptly following pipeline
installation.

. Itiis the Contractor’s responsibility, to repair, at their expense, any damages due

to the use of any equipment to complete the Work.

NOISE, DUST AND ODOR CONTROL

Conduct all construction activities so as to avoid all unnecessary noise, dust and
odors.
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B. Contractor shall take all necessary measures to control dust from his operations
and to prevent spillage of excavated materials onto public roads.

C. Appropriate measures acceptable to the Owner and applicable federal, state, and
local authorities shall be taken to prevent blowing dust. Contractor shall sprinkle
water at locations and in such quantities and at such frequencies as may be
required by the Owner to control dust and prevent it from becoming a nuisance to
the surrounding area.

D. Contractor shall remove all spillage of excavated materials, debris, and dust from
public roads by methods approved by the Owner.

E. Contractor shall operate and maintain equipment with the proper mufflers, baffles,
panels, and other sound-attenuating devices in place and in good operating
condition so as to control noise levels in the work area.

F. Contractor shall take any other reasonable measures required by the Owner to
control noise and prevent it from becoming a nuisance to the surrounding area.

3.03 PROTECTION OF TREES
A. Clearing and grubbing shall comply with the requirements of Section 02105.

B. Take special care to avoid damage to trees and their root system. Open trenching
shall not be used near established trees in areas marked on the Drawings and
designated “Tree Protection”. In a “Tree Protection” open-cut excavation shall be
provided by hand exposing and excavation around existing tree roots, and/or
tunneling or boring.

C. In other areas where established trees are to remain with roots in the path of the
trench line, as indicated on the Drawings or otherwise required, the Contractor
shall install pipe through tree roots by acceptable means approved by the
Engineer. In these areas, methods to be used may include careful cutting (not
ripping or tearing) of larger tree roots if authorized by the Engineer.

D. In all cases, operate equipment within the drip line in a manner that will not injure
trees, trunks, branches, or their roots. Extra care shall be taken when employing
booms, storing materials, and handling excavated materials.

E. Contractor is solely responsible for tree replacement damaged as a result of the
Work and all construction activities.

3.04 TRENCH SUPPORT

A. Support open cut excavation for mains where trenching may cause danger to life,
unnecessary damage to street pavement, trees, structures, poles, utilities, or other
private or public property. Support the sides of the excavation by adequate and
suitable sheeting, shoring, bracing or other approved means in accordance with
all applicable Federal, State, County, Municipal, and OSHA rules and regulations
during the progress of the Work.
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B. Maintain the trench support materials and equipment in place until backfilling
operations have progressed to the point where the supports may be withdrawn
without endangering life or property per General Conditions Article 6 on safety
issues.

C. Contractor is solely responsible for trench support and safety of the work area and
all construction activities. Refer to requirements of Section 15000.

3.05 TRENCH EXCAVATION AND BOTTOM PREPARATION

A. General Earth Excavation:

1. General excavation shall consist of the satisfactory removal and disposal of all
material taken from within the limits of the Work contracted, meaning the
material lying between the original ground line and the finished ground line as
shown on the Drawings regardless of whether the original ground line is
exposed to air or is covered by water. Excavation below existing ground line
to enable any required construction or removals is included. It is distinctly
understood that any reference to earth, rock, silt, debris or other materials on
the Drawings or in the Specifications is solely for information and shall not be
taken as an indication of classification of excavation or the quantity of earth,
rock, silt, debris or other material encountered.

2. Excavate to the lines and grades indicated on the Drawings or established in
the field by the Engineer. Backfill and compact over-excavated areas with
approved fill material. All labor and materials associated with over-excavation
shall be furnished at the Contractor’s expense.

3. Keep all excavations free from water. Maintain groundwater a minimum of 6
inches below excavations in accordance with Section 02020. Remove soil
which is disturbed by pressure or flow of groundwater and replace with free
draining material.

4. Remove pavement over excavations made in paved roadways by saw cutting,
milling, or removal by a trench machine. Cut the full depth of the pavement
with straight lines and squared edges. Pavement cuts are to be continuous
lines, minimizing horizontal offsets as shown on the Drawings and approved
by the Engineer. Saw cuts may be eliminated where paving abuts curb or
roadway expansion joints or construction joints, and pavement can be removed
without damaging or disturbing curbs or remaining pavement. Remove
sidewalks in full squares only. Saw cut sidewalks straight and perpendicular if
no joint exists.

5. The Contractor shall be required to remove and dispose off-site all excess
excavated materials, spoils and debris, and excavated materials unsuitable for
backfilling. If spoils and debris are removed from the right of way under the
jurisdiction of the State of Indiana, they must be disposed of in an approved
INDOT certified dump site.

B. Rock Excavation:
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1. If the Contract includes a unit price for rock excavation, the unit price shall
include the removal, hauling, stockpiling and/or proper disposal of the rock per
Section 01075 Basis of Payment. Rock is defined as:

a. Boulders or loose rock having a volume of one cubic yard or more;

b. Material which cannot be loosened or broken down by ripping with a
hydraulic ripper or other Engineer-approved devices and equipment
designed to remove rock; or

c. Material that requires systematic blasting, backhoe ramming, barring, or
wedging for removal.

2. Notify the Engineer promptly upon encountering rock. No payment will be
made for rock removed without Engineer’s approval.

3. Strip rock for measurements as directed by the Engineer. No payment will be
made for rock excavated or loosened before measurement. Only rock actually
removed will be paid for. Payment width shall be a maximum of pipe barrel
plus 24 inches (12 inches each side of pipe). Unless otherwise shown on the
Drawings, the payment depth shall be 6 inches below bottom of pipe, unless
additional depth has been removed at the direction of Engineer. The
Engineer’s determination as to whether the material meets the definition of rock
and Engineer's measurement of the volume of rock removal for which the
Contractor is entitled to payment will be final and conclusive.

C. Trench Width:

Widths of trenches shall be held to a minimum to accommodate the pipe and
appurtenances and permit proper installation and joint assembly. The trench width
shall be measured at the top of the pipe barrel and shall conform to the following

limits:
Earth:
Minimum:  Outside diameter of the pipe barrel plus 8 inches (i.e. 4 inches each
side).
Maximum: Nominal pipe diameter plus 24 inches (i.e. 12 inches each side).
Rock:
Minimum:  Outside diameter of the pipe barrel plus 24 inches (i.e. 12 inches

each side).
Maximum: Nominal pipe diameter plus 30 inches. (Contractor will only be
compensated for the minimum described above.)

D. Excessive Trench Width:

Provide additional backfill, embedment, and bedding material, as specified above
and as approved by the Engineer, to fill any trench excavation that exceeds the
maximum trench width defined in Paragraph 3.05.E.

E. Trench Depth and Bottom Preparation:
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1. Provide prescribed minimum cover from the top of the pipe barrel to the top of
the finished grade, unless otherwise authorized by the Engineer, or as shown
on the Drawings.

2. Earth: Excavate to the depth required, so as to provide a uniform and
continuous bearing and support for the pipe barrel on solid and undisturbed
ground at every point between joints. It will be permissible to disturb the
finished trench bottom over a maximum length of 18 inches near the middle of
each length of pipe by the withdrawal of pipe slings or other lifting tackle,
provided such disturbed areas are filled with the embedment material. Provide
bell holes at each bell joint. Prepare the finished trench bottom accurately
using hand tools. When required for the pipe material, excavate to sufficient
depth to allow for the required bedding; and prepare a pipe bed using bedding
material as specified for the pipe material.

3. Rock: Excavate trenches in rock or boulders 6-inches below the pipe barrel
unless otherwise directed by the Engineer. Remove all loose material from the
trench bottom. Prepare a pipe bed using bedding material as specified for the
pipe material.

4. For both earth and rock excavation, a bedding shall be constructed if the trench
bottom contains alternating hard and soft areas or rock particles larger than
permitted in the embedment material. In such cases, Contractor shall excavate
to sufficient depth to allow for the required bedding as specified for the pipe
material and prepare a pipe bed using bedding material as specified for the
pipe material. Contractor shall perform continuous evaluation of the trench
bottom in areas with changing conditions.

5. Unsuitable Bottom: Notify the Engineer whenever fluid or unstable trench
subgrade (i.e. unsuitable material incapable of supporting the pipe without
settlement, differential settlement, or soil displacement) is found. Remove the
material over the area and to the depth determined by the Engineer. Provide
compacted foundation and/or bedding material as directed to restore the trench
bottom to the required grade in these areas. Where foundation material is
used, prepare a pipe bed on top of the foundation using bedding material as
specified for the pipe material.

F. Open Trench Length:

The length or size of excavation shall be controlled by the pipe laying length and
the particular surrounding conditions, but shall always be confined to that which
can be safely maintained and does not unreasonably restrict access. The length
of open trench required for installation of fused HDPE pipe shall be in accordance
with AWWA Manual M55. The Owner and Engineer reserve the right to limit the
length or size of the excavation. If the excavation becomes a hazard, or if it
excessively restricts traffic or other access at any point, Owner or Engineer may
require special construction procedures, such as limiting the length of the open
trench or prohibiting placing excavated material in the street. Contractor shall take
precautions to prevent hazard or injury to the public due to open trenches. All
trenches, excavated material, equipment, or other obstacles accessible to the
public, shall be well lighted.
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3.06 GENERAL TRENCH BEDDING, EMBEDMENT, AND BACKFILL
REQUIREMENTS

A. General Requirements:

1. Wherever specific materials are stated on the Drawings for bedding,
embedment, and/or backfill, those requirements supersede the material
requirements indicated in this section, unless such requirements conflict with
backfill requirements of governing authorities.

2. Mechanical equipment may be used to place the bedding, embedment, and
backfill materials. Place the materials in such a manner that the materials do
not free fall, but rather flow onto the previously placed material. Crushed
aggregate and other materials with angular stones larger than 3%i-inch
(measured in largest dimension) shall not be dumped directly onto the pipe
(regardless of pipe material).

3. When trench walls are supported by trench boxes or other temporary devices
(e.g. sheeting, bracing, shoring, etc.), do not compact bedding or embedment
materials against the walls of the trench supports and then move the supports,
which would compromise the structural integrity of the pipe. Follow appropriate
procedures to ensure that compaction within the pipe bedding and embedment
zones is performed for the full width between the trench walls and subsequently
undisturbed.

4. Do not compact embedment or backfill with mechanical equipment such as
wheeled vehicles until cover depth over the pipe exceeds requirements to
prevent damage to the pipe, as recommended by the most stringent applicable
standard or manufacturer’'s recommendations.

5. For pipe installation under roads or within road rights-of-way, maximum lift
thickness and compaction densities shall further meet requirements of the
governing authority, which may be more stringent.

B. Bedding:

1. All pipe and fittings shall be uniformly and continuously supported over the
entire length on firm, stable material. Bedding shall be compacted by
appropriate, approved compaction methods and to appropriate density for the
bedding material type as indicated in the applicable standard(s) referenced in
Part 1 above or as directed by the Engineer.

Prepare pipe bedding immediately before pipe is installed.

It will be permissible to disturb the finished bedding over a maximum length of
18 inches near the middle of each length of pipe by the withdrawal of pipe
slings or other lifting tackle, provided such disturbed areas are filled with the
embedment material. Provide bell holes at each bell joint.

4. Blocking shall not be used under piping except as specifically required in other
sections.
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C. Embedment (Haunch Area and Initial Backfill):

1.

The embedment is the most important zone in terms of pipe performance. The
pipe embedment shall be stable and placed in such a manner as to evenly
support and physically shield the pipe from damage. Embedment material in
the haunch area (from the bottom of the pipe to the pipe springline) provides
the most resistance to pipe deflection and is essential to the integrity of flexible
pipe. Initial backfill provides some pipe support and helps protect the pipe from
damage.

Embedment material in the haunch area shall be placed under the pipe
haunches by dumping and slicing with a shovel and hand tamping to fill all
voids. Extra care shall be taken to ensure all voids are filled when using
crushed aggregate.

Embedment materials shall be placed in compacted layers (or lifts) not
exceeding 6-inches each, in such manner as to completely fill all voids and
eliminate the possibility of settlement.

Compaction shall be performed by appropriate compaction methods, in
appropriate lift thicknesses, and to appropriate densities for the embedment
material type as indicated in the applicable standard(s) referenced in Part 1
above or as directed by the Engineer.

Distribute material on both sides of the pipe evenly to maintain alignment. Do
not allow more than half the pipe diameter or one lift thickness (maximum 6”)
difference in elevation of the material on opposite sides of the pipe.

Maintain pipe alignment. When placing fill in the haunch area and initial
backfill, take care to avoid moving the pipe or damaging pipe or joints. When
compacting material in the haunch area, prevent pipe from raising due to the
compaction effort.

Do not dump embedment material into a large pile in the trench prior to
spreading it into layers for compaction.

D. Final Backfill

1.

Place final backfill in approximately-uniform compacted layers (or lifts) not
exceeding 12 inches each, in such manner as to fill the trench completely so
that there are no voids and no settlement occurs. Final backfill is critical to the
integrity of roads, driveways, parking areas, sidewalks, and structures. Under
or within five feet (5’) of driveways, roads, parking areas, sidewalks, or
structures, maximum lift thickness shall not exceed 6 inches.

Compaction shall be performed by appropriate compaction methods in
appropriate lift thicknesses not exceeding those indicated in the below
schedule, and to at least the densities specified below, which refer to
percentages of maximum density as determined by the noted test methods, for
the backfill material type and the finished surface type. In cases where the
applicable standard(s) referenced in Part 1 above are stricter or as otherwise
directed by the Engineer, those requirements shall govern.
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Density % Density % Max. Lift
Std. Proctor Mod. Proctor  Thickness as
(D698) (D1557) Compacted
Inches
Backfill Around Structures 95 92 8
Select Sand -- 98 8
Crushed Stone Pipe Bedding > > 12
Backfill in Pipe Trenches — Open 95 92 12
Terrain (Including Lawns and
Other Grass Areas)
Backfill in Pipe Trenches — Under 98 95 8
Roadways*, Driveways, Parking
Lots, Sidewalks, Curbs, and
Other Paved or Concreted Areas
* Backfill and compaction within five feet (5°) horizontally of roadways shall
be the same as under roadways.

b The aggregate shall be compacted to a degree acceptable to the

Engineer by use of a vibratory compactor and/or crawler tractor.

3. Each layer shall be sufficiently compacted during backfill operations to
uniformly develop lateral passive soil forces such that all trench backfilling shall
be stable with surrounding soil and no settlement of adjacent soils or structures

OcCcurs.

E. Filter Fabric

1. Contractor shall install filter fabric at all interfaces between coarse and fine

materials in the following situations:

a. in areas with visible or otherwise known or suspected groundwater
movement
b. anywhere fine or soft consistency soils are encountered, bedding

material shall be wrapped in filter fabric (trench bottom, side, and over top
of haunch area) to prevent the migration of finer grained soils into this
material or the migration of this material into the trench bottom or sidewall

c.prevent migration of soil fines into, out of, or between layers of the

embedment material

d. when using % inch minus or modified granular fill for bedding or
embedment in coarse-graded soils to prevent fine particles from eroding

into the surrounding soils

e. if trench excavation is in unsuitable soils that extend above the
foundation, Contractor shall place filter fabric between the unsuitable soils
and all bedding, embedment, and backfill materials

f. where required by the Drawings

g. where directed by the Engineer
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F. Trench Dams/Plugs

1. Under any of the following conditions, Contractor shall install trench dams or
plugs. Trench dams shall be installed at intervals as shown on the Drawings
or as directed by the Engineer (but not to exceed spacing of 400 ft.).

2. On both sides of any lake, pond, river, creek, or stream crossing installed by
open-cut methods.

3. When any Select Fill bedding and/or embedment material is used in any of the
following cases:
a. Areas with known or suspected groundwater movement.
b. Areas with maximum annual groundwater level above the bottom of the
trench (excluding foundation).
c. If subsurface flowing water is intercepted by the trench, trench dams shall
be installed on both sides.

Where required by the Drawings.
Where directed by the Engineer.

3.07 BEDDING, EMBEDMENT, AND BACKFILLING — OPEN TERRAIN (INCLUDING
LAWNS AND OTHER GRASS AREAS)

A. Ductile Iron Pipe:

1. Bedding:

a. In Suitable Soil — When trench subgrade is free of rock particles larger than
permitted in the embedment material, consistent (i.e. free of alternating
hard and soft areas), and suitable to support the pipe without settlement,
differential settlement, or soil displacement, bedding is not required (unless
indicated on the Drawings or required in Section 01000, 01011, and/or
01075). When no bedding is required, pipe shall be laid directly on
undisturbed soil prepared as specified in paragraph 3.05 G. 2.

b. In Rock or Unsuitable Soil — Bedding shall consist of Common Fill or a
Select Fill material having a maximum aggregate size as specified in Part
2 for the pipe size, with a minimum bedding depth of 4 inches.

c. Regardless of the native soils, when pipe cover depths exceed the
following limits, bedding shall consist of any Select Fill material, having a
maximum aggregate size as specified in Part 2 for the pipe size, with a
minimum bedding depth of 6 inches.

i. 3”and4” diameter: >60 ft. depth

ii. 6”diameter: >30 ft. depth

iii. 8" diameter: >20 ft. depth

iv. 10" and 12” diameter: >15 ft. depth
v. 16" and larger diameter: >10 ft. depth

2. Embedment:
a. Haunch Area — Fill used in haunch areas shall consist of Common Fill or
any Select Fill material having a maximum aggregate size as specified in
Part 2 for the pipe size. However, where pipe bedding is provided, the
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same material that is used for the bedding shall also be used in the haunch
area.

b. Initial Backfill (to top of pipe) — Initial backfill shall consist of Common Fill
or any Select Fill material having a maximum aggregate size as specified
in Part 2 for the pipe size.

c. For any ductile iron pipe installed with cover depth exceeding the following
limits, embedment shall be as shown on the Drawings or directed by the
Engineer as designed for the specific conditions.

i. 8" and smaller diameter: >30 ft. cover.
i. 10”to 20" diameter: >25 ft. cover.
iii. 24" and Larger diameter: >20 ft. cover.
3. Final Backfill:

a. Final backfill shall be Common Fill. Surface restoration (including topsoil
where applicable) shall be in accordance with the applicable Specification
section.

B. PVC Pipe:
1. Bedding:

a. Bedding shall consist of any Select Fill non-crushed, coarse aggregate
(including % inch Clean Granular Fill) having a maximum aggregate size
as specified in Part 2 for the pipe size or B-Borrow Sand, with a minimum
bedding depth of 6 inches.

b. % inch Minus and Modified Granular Fill Material is not permitted for
bedding under PVC pipe.

c. Aggregate over %-inch with angular edges shall not be used in contact with

PVC pipe, regardless of pipe size.

2. Embedment:

a.

Haunch Area — Fill used in haunch areas shall be the same Select Fill non-
crushed, coarse aggregate or B-Borrow Sand used for the pipe bedding.
% inch Minus and Modified Granular Fill Material or aggregate over % inch
with angular edges are not permitted in the haunch area for PVC pipe.
Initial Backfill (to 12-inches above top of pipe) — Initial backfill shall consist
of any non-crushed Select Fill material or B-Borrow Sand having a
maximum aggregate size as specified in Part 2 for the pipe size. Aggregate
over % inch with angular edges are not permitted for initial backfill of PVC
pipe.
For any PVC pipe installed with cover depth exceeding the following limits,
embedment shall be as shown on the Drawings or directed by the Engineer
as designed for the specific conditions.

I. DR 14 (<=12" size): >25 ft. cover.

3. Final Backfill:

a.

11/2019 - Pipeline

Final backfill shall be Common Fill. Surface restoration (including topsoil
where applicable) shall be in accordance with the applicable Specification
section.
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C. HDPE Pipe:

1. Bedding:
a. Bedding shall consist of any Select Fill material having a maximum
aggregate size as specified in Part 2 for the pipe size, with a minimum
bedding depth of 6 inches.

2. Embedment:

a. Haunch Area — Fill used in haunch areas shall be the same Select Fill
material used for the pipe bedding.

b. Initial Backfill (to 6-inches above top of pipe) — Initial backfill shall consist
of the same Select Fill material used in the haunch area.

c. For any HDPE pipe installed with cover depth exceeding the following
limits, embedment material shall be as shown on the Drawings or directed
by the Engineer as designed for the specific conditions.

i. DR 11 (any size): >20 ft. cover.
i. DR9orDR7.3(>12"size): >20 ft. cover.
ii. DR9orDR7.3(<=12" size): >25 ft. cover.

3. Final Backfill:
a. Final backfill shall be Common Fill. Surface restoration (including topsoil
where applicable) shall be in accordance with the applicable Specification
section.

3.08 BEDDING, EMBEDMENT, AND BACKFILLING — UNDER OR WITHIN FIVE
FEET OF ROADWAYS, DRIVEWAYS, PARKING LOTS, SIDEWALKS, AND
OTHER PAVED OR CONCRETED AREAS (AND LOCATIONS WHERE
FLOWABLE FILL IS USED AS FINAL BACKEFILL)

Local City/Town standards may specify backfilling materials in conjunction with
those specified below and shall be met by the Contractor.

A. Ductile Iron Pipe (All Sizes):

1. Bedding:
a. Bedding shall consist of any Select Fill material having a maximum
aggregate size as specified in Part 2 for the specified pipe diameter with a
minimum bedding depth of 4 inches.

2. Embedment (Haunch Area and Initial Backfill to Top of Pipe):
a. Fill used for pipe embedment shall be the same Select Fill material used
for the pipe bedding. No other materials are permitted for pipe embedment.
b. For any ductile iron pipe installed with cover depth exceeding the following
limits, embedment shall be as shown on the Drawings or directed by the
Engineer as designed for the specific conditions.
8” and smaller diameter: >30 ft. cover.
10” to 20” diameter: >25 ft. cover.
e. 247 and Larger diameter: >20 ft. cover.

oo
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f. Final Backfill:

3. Final backfill shall be #53 crushed limestone coarse aggregate. Surface
restoration (including topsoil where applicable) shall be in accordance with the
applicable Specification section.

B. Plastic Pipe (PVC or HDPE) 10” to 12”;

1. Bedding:

a. Bedding shall consist of any Select Fill material having a maximum
aggregate size as specified in Part 2 for the specified pipe diameter with a
minimum bedding depth of 6 inches.

b. Aggregate over %-inch with angular edges shall not be used in contact with
PVC pipe.

c. B-Borrow Sand

2. Embedment (Haunch Area and Initial Backfill):

a. Fill used for pipe embedment shall be the Select Fill material used for the
pipe bedding. No other materials are permitted for pipe embedment.
Aggregate over %-inch with angular edges shall not be used in contact with
PVC pipe.

b. Forany PVC pipe installed with cover depth exceeding the following limits,
embedment shall be as shown on the Drawings or directed by the Engineer
as designed for the specific conditions.

i. DR 14 (10" to 12" size) : >25 ft. cover.

c. For any HDPE pipe installed with cover depth exceeding the following
limits, embedment material shall be as shown on the Drawings or directed
by the Engineer as designed for the specific conditions.

i. DR 11 (any size): >20 ft. cover.
i. DR9orDR7.3(>12" size): >20 ft. cover.
iv. ~DR9orDR7.3(<=12" size): >25 ft. cover.

3. Final Backfill:
a. Final backfill shall be #53 crushed limestone coarse aggregate. Surface
restoration (including topsoil where applicable) shall be in accordance with
the applicable Specification section.

C. Plastic Pipe (PVC or HDPE) Smaller than 10”:

1. Bedding:

a. Bedding shall consist of any Select Fill material having a maximum
aggregate size as specified in Part 2 for the pipe size, with a minimum
bedding depth of 6 inches. If required by the Engineer or governing
authority, bedding material shall be crushed coarse aggregate having a
maximum aggregate size as specified in Part 2 for the pipe size.

b. Aggregate over %-inch with angular edges shall not be used in contact with
PVC pipe.

2. Embedment (Haunch Area and Initial Backfill):
a. Fill used for pipe embedment shall be the same Select Fill material (or the
same crushed coarse aggregate, if required by the Engineer or governing
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authority) used for the pipe bedding. Aggregate over %-inch with angular
edges shall not be used in contact with PVC pipe.

b. For any PVC pipe installed with cover depth exceeding the following limits,
embedment shall be as shown on the Drawings or directed by the Engineer
as designed for the specific conditions.

i. DR 14 (<=10"size): >25 ft. cover.

c. For any HDPE pipe installed with cover depth exceeding the following
limits, embedment material shall be as shown on the Drawings or directed
by the Engineer as designed for the specific conditions.

i. DR 11 (any size): >20 ft. cover.
i. DR9orDR7.3(<=12" size): >25 ft. cover.

3. Final Backfill:
a. Final backfill shall be #53 crushed limestone coarse aggregate. Surface
restoration shall be in accordance with the applicable Specification section.

3.09 SPECIAL BACKFILLING USING FLOWABLE FILL

Flowable fill shall be used for final backfill (not for pipe bedding or embedment) if required
by the governing authority (e.g. if required by the right of way excavation permit) or at the
Contractor’s option in lieu of the above requirements for backfilling under or within five feet
(5’) of driveways and roads.

A. Bedding and Embedment:

1. When flowable fill is used for final backfill, pipe bedding and embedment shall
be as specified above for installations under or within five feet (5’) of roadways,
driveways, and other paved and concreted areas.

B. Final Backfill:

1. Final backfill shall be flowable fill. Surface restoration shall be in accordance
with the applicable Specification section.

2. Placement: Discharge the mixture from the mixing equipment into the space
to be filled by a means approved by the Engineer. The flowable fill shall be
brought up uniformly to the fill line. Each filling stage shall be as continuous
as practicable. Do not place concrete on the flowable fill until all bleeding water
has disappeared and the resistance, as measured by ASTM C403, is at least
60 psi, or as directed by Engineer. Do not place asphalt until at least 24 hours
after the fill is completely in place.

3. Limitations: Do not place flowable fill on frozen ground. Protect flowable fill
from freezing until the material has stiffened and bleeding water has
disappeared. As the temperature nears freezing, additional curing time shall
be allowed as needed or as required by the Engineer.

C. When Contractor uses this method at his discretion in lieu of final backfill as
specified above, it shall be provided at no additional cost to the Owner.
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3.10 MAINTENANCE OF SURFACE CONDITIONS

Attend to the trench surface regularly during the course of the Contract. Take
prompt corrective measures to correct any settlement or wash-out. Maintain the
trench surface in a safe condition that does not interfere with natural drainage. Any
material required for backfilling the trenches or for filling depressions caused by
settlement or wash-out shall be supplied and placed by the Contractor at his
expense.

3.11 TRENCH MAINTENANCE
Contractor shall be fully responsible for the condition of the trenches for a period
of one (1) year from the date of the final acceptance of the Contractor’s Work, or
as required by federal, state, or local authorities. Any materials required for filling

depressions caused by settlement or wash-out shall be supplied and placed by the
Contractor at their expense.

END OF SECTION
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SECTION 02220
CASING INSTALLATION

PART 1: GENERAL

1.01

SCOPE OF WORK

The work under this section consists of providing all labor, materials, tools,
equipment, and services required to perform all casing installation and related work
as indicated on the Drawings and as specified within this section and related
sections of the Specifications. Contractor shall furnish and install all products that
are not furnished by the Owner. Refer to Sections 01000, 01011, and 01075 for
materials to be furnished by the Owner.

1.02

A

GENERAL REQUIREMENTS

The installation of casing pipe shall conform to these Specifications and any
Federal, State or local Highway requirements or applicable Railroad
requirements whichever may be more restrictive.

. Contractor shall perform any general excavation and boring required prior to

placing casing pipe. Material resulting from boring shall be disposed of off-site
by the Contractor in a suitable manner. Contractor shall provide all necessary
access including access ladders, ramps, etc. to bore and receiving pits in
compliance with all applicable safety requirements prior to the commencement of
the boring and jacking operations.

Contractor shall furnish the names and experience records of all Subcontractors
proposed for this Work. The Contractor or Subcontractor performing the boring
and jacking construction shall have a minimum of three (3) years’ experience in
boring and jacking casing pipe on similar projects of similar pipe diameters.

Highway crossings shall comply with standards set forth in the INDOT policies
and procedures, Division of Highways (latest revision), and the "Standard
Specifications for Highway Bridges" from AASHTO (latest revision).

Railway crossings shall comply with standards set forth under "Standard
Specifications for Pipelines Conveying Non-Flammable Substances" in the
Manual of Railway Engineering from the American Railway Engineering and
Maintenance-of-Way Association,

The materials covered by these Specifications are intended to be standard
materials of proven reliability and as manufactured by reputable manufacturers
having experience in the production of such materials. The materials furnished
shall be designed, constructed, and installed in accordance with the best
practices and methods.
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1.03

SUBMITTALS

Contractor shall submit Shop Drawings, manufacturer’s literature and product data,
installation instructions, certifications, and other required submittals for all products
furnished under this section in accordance with Section 01300, including the
following:

A.
B.

Casing pipe Shop Drawings and material data from casing pipe manufacturer.

Bore pit excavation details including footprint drawing of bore pit, design and
calculations for any sheeting or shoring utilized signed and sealed by a
professional engineer registered in the State of Indiana.

Construction sequence plan including drilling, casing, and grouting placement
procedures.

Casing spacer manufacturer’s data and Shop Drawings.
Casing end seal manufacturer’s data and Shop Drawings.

Casing field weld procedure details to be used, which shall be in accordance with
AWWA C206 Sec. 4.6.

Experience qualifications of Contractor or Subcontractor.

H. Results of welder qualification testing conducted by an independent testing

1.04

r 6 m m o o W »

agency in accordance with American Welding Society D1.1 requirements.
Results of previous qualification tests performed within six months from the date
of pipe installation will be acceptable. Results from qualification tests performed
prior to six months from the date of pipe installation will not be acceptable.

RELATED WORK

Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01300 Submittals

Section 01500 Temporary Facilities
Section 01570 Traffic Regulation
Section 01600 Products

Section 02020 Dewatering

Section 02025 Existing Utilities and Structures
Section 02105 Clearing and Grubbing
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1.05

Section 02210 Trenching, Backfilling and Compacting
Section 02230 Stream Crossing

Section 02540 Erosion and Sedimentation Control
Section 02558 Identification/Location Guide

Section 02610 Roadway Paving and Surfacing
Section 02620 Gravel Roads and Driveways

Section 02820 Lawn Restoration and Landscaping

Section 03310 Cast-in-Place Concrete for Paving, Driveways, Sidewalks, Curbs,
and Paved Ditches

Section 15000 Piping — General Provisions

Section 15105 Ductile Iron Pipe & Fittings

REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA,
ASTM, ASME, ANSI etc.) shall mean the most current available revision. The
following referenced documents are a part of this section. Comply with all applicable
provisions and recommendations of the following documents, except as otherwise
specified herein. Where a referenced document contains references to other
standards, those other standards are included as references under this section as if
referenced directly. In the event of a conflict between the requirements of this
section and those of the referenced documents, the requirements of this section
shall prevail.

A.

m o o

ASTM A53 — Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and
Seamless

ASTM A139 — Electro-Fusion (Arc)-Welded Steel Pipe (NPS 4 and Over)
AWWA C200 — Steel Water Pipe, 6 In. and Larger
AWWA C206 — Field Welding of Steel Water Pipe

AWWA C600 — AWWA Standard for Installation of Ductile-lron Water Mains and
Their Appurtenances

F. AASHTO "Standard Specifications for Highway Bridges"

INDOT policies and procedures

Manual of Railway Engineering, The American Railway Engineering and
Maintenance-of-Way Association
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PART 2: PRODUCTS

2.01

CASING PIPE

The casing pipe shall be smooth wall, longitudinally-rolled or spiral welded steel
pipe. Smooth wall steel plates with a nominal diameter of over 54 inches shall
not be permitted. Casing pipe shall be leak-proof construction and be capable of
withstanding highway or railroad loadings where applicable. Casing pipe shall be
steel pipe in sizes 8-inches nominal and larger manufactured from steel having a
minimum yield stress strength of 35,000 psi.

The steel casing pipe diameter and wall thickness shall be as indicated in the
table below or as indicated on the Drawings, whichever is larger. All casing
thicknesses are for uncoated casings. The inside diameter of the casing pipe
shall be at least four (4) inches greater than the outside diameter of the carrier
pipe joints or couplings for carrier pipe less than six (6) inches in diameter and at
least six (6) inches greater than the outside diameter of the carrier pipe joints or
couplings for carrier pipe six (6) inches and greater in diameter. Contractor shall
ensure that casing pipe size is large enough to comply with these requirements
and to afford easy removal of the carrier pipe without disturbing the casing pipe
or roadbed. Consideration shall be given to the specific pipe product, joint types,
joint restraints, and casing spacers to be used. If larger casing pipe size than
indicated in the following table is necessary, Contractor shall provide the larger
casing pipe at no additional cost to the Owner.

g:tss':ige C::;'}:;re Casing Wall Thickness (inches)
?i':‘r:';‘it:)r Slzgzcﬁ::)sv)ved Highway Crossings | Railroad Crossings
8.625 <=2 0.250 0.250
10.75 <=2 0.250 0.250
12.75 <=3 0.250 0.250
14 <=3 0.250 0.281
16 <=4 0.250 0.375
18 <=6 0.250 0.375
20 <=8 0.3125 0.375
22 <=10 0.375 0.375
24 <=12 0.375 0.406
30 <=16 0.500 0.469
36 <=20 0.500 0.532
42 <=24 0.5625 0.688
48 <=30 0.625 0.688
54 <=36 0.719 0.781
60 <=42 0.719 0.844
66 <=48 0.750 0.938
72 <=54 0.750 1.000
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C. The casing pipe shall conform to AWWA C200 and ASTM A139, Grade B
(without hydro-test) or ASTM A53, Grade B (without hydro-test).

2.02 SPLIT CASINGS

In locations where a casing is required to be installed around an existing water main,
the Contractor shall install one of the following casing types:

A. Steel casing pipe as specified above, which is cut into two equal halves
longitudinally (along the length of the pipe) by the supplier prior to shipment to
the project site. The two halves shall be assembled over the existing water
main, with casing spacers already installed; and the casing pipe shall be welded
along the seam as specified herein. Only stainless steel casing spacers shall be
used when this type of split casing is used (since plastic coatings could be
damaged by welding of casing).

B. Split steel casings with weldable split sleeve and weld protection liner, to protect
the carrier pipe and casing spacers, as manufactured by Westatlantic Tech
Corp. Except when flanged gasketed maintenance pipe casing is used, all split
casings installed on carrier pipes made of PVC, HDPE, fiberglass and other
materials potentially subject to damage from welding shall be split steel casings
with weld protection liners unless otherwise approved by the Engineer.

2.03 CARRIER PIPE

In cases where required by the Drawings or otherwise approved by the Engineer, water
tight split casings shall be flanged gasketed galvanized steel maintenance pipe with
EPDM or NBR seals and bolted, flanged fasting joints. End seals shall be supplied by
the casing manufacturer and shall be water tight unless otherwise indicated on the
Drawings. Flanged gasketed maintenance pipe shall be as manufactured by
Westatlantic Tech Corp.

A. The carrier pipe shall be ductile iron restrained joint pipe as specified in
Section 15105, unless otherwise indicated in Section 01011 or shown on the
Drawings.

2.04 GROUT

A. Grout shall be composed of Portland Cement and sand, consisting of one part
Portland Cement to three parts sand. Sand shall conform to the requirements of
ASTM C144. Water amount shall be the minimum amount necessary to achieve
desired consistency without compromising strength requirements. The minimum
compressive strength at 28 days shall be 4000 psi.

B. For annular spaces wider than 1-1/2 inch and/or where free passage of grout will
not be obstructed by coarse aggregate, 1-1/2 parts of coarse aggregate having a
top size of 3/8 inch should be added.
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C. Contractor or boring Subcontractor may use admixture approved by the Engineer
to allow workability of grout at his option and at no additional cost to the Owner.

2.05 CASING SPACERS

A. Casing spacers shall be sized according to the manufacturer’s specifications for
pipe sizes from the following list of approved manufacturers and casing types:

Cascade Water Works Manufacturing Company (Stainless Steel only).

2. Pipeline Seal and Insulator, Inc. (Carbon Steel with polyvinyl chloride or the
Ranger Il model).

3. Advanced Products and Systems, Inc. (Model SI).
Power Seal Pipeline Products Corp. (Model 4810).

RACI (polyethylene model F-60 for 12-inch carrier pipe and smaller). RACI
shall not be used for carrier pipe larger than 12-inch.

B. At the sole discretion of the Engineer, alternate manufactures in lieu of those
described above and new or improved products by the same manufactures may
be permitted. To seek approval, adequately describe any proposed alternate
product and submit the same with Shop Drawings and specifications to the
Engineer. The Contractor shall not proceed to employ said alternate products
prior to receiving written approval of from the Engineer.

C. Timber skids are not allowed.

2.06 CASING END SEALS

A. End seals shall consist of pull-over type rubber seals that are designed to be
installed after pipe installation by wrapping the seal around the pipes and
securing the overlapping seam with pressure-sensitive butyl mastic (or other
approved adhesive) to seal the seam.

B. End seals shall be at least 1/8-inch thick EPDM or Neoprene rubber.
C. End seals shall be attached to the casing and carrier pipe with Type 304 or 316
stainless steel bands, at least 2-inch wide, with entirely non-magnetic worm gear

mechanism.

D. End seals and bands shall be properly sized for the casing and carrier pipe with
the manufacturer’'s recommended seam overlap.

E. Acceptable Manufacturers:

1. Cascade Waterworks Manufacturing Model CCES
2. Advance Products Systems Model AW
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PART 3: EXECUTION

3.01 EXCAVATION

Excavation, backfilling and compaction for jacking and receiving pits and for open
cut installation shall conform to the requirements set forth in Section 02210.

3.02 ALIGNMENT AND GRADE

Locate pipelines to cross roadways or tracks at approximately right angles where
practicable, but preferably at not less than 45 degrees. Do not place pipelines in
culverts or under bridges where there is a likelihood of their restricting the area
required for the purposes for which the bridges or culverts were built, or of
endangering the foundations. Install the casing pipe on an even grade for its entire
length and sloped to one end or as noted in a profile plan if provided. Satisfy a
maximum tolerance of 1.5% (18” in one hundred feet) with the desired location of
the casing or as otherwise required by regulation or specified on the Drawings,
whichever is more restrictive.

3.03 WELDING

A. Connect steel casing sections by full-circumference metal arc-welding. All joints
shall be butt welded with a full depth, single "V" groove weld. Welding shall
conform to AWWA Standard C206.

B. Welding shall be performed by certified welders. The Contractor shall be
responsible for the qualification of welders with qualification testing conducted by
an independent testing agency in accordance with American Welding Society
D1.1 requirements. All costs associated with qualification testing shall be
included in the unit prices bid.

3.04 DEPTH OF INSTALLATION

Unless the depth of casing pipe is specifically specified on the Drawings, the casing

pipe depth shall be in accordance with highway or railroad requirements.

3.05 INSTALLATION OF CASING

Refer to Indiana American Water Standard Detail Drawings for a typical casing
installation detail.

Install casing pipes by one of the following methods:

A. Jacking:

This method shall be in accordance with the current American Railway
Engineering and Maintenance-of-Way Association Specifications, Chapter 1,
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Part 4, Section 15, "Earth Boring and Jacking Culvert Pipe through Fills", except
that steel pipe shall be used with welded joints. Conduct this operation without
hand mining ahead of the pipe and without the use of any type of boring,
auguring or drilling equipment.

Design the bracing, backstops, and jacks so that the jacking can progress
without stoppage (except for adding lengths of pipe).

B. Drilling:

This method employs the use of an oil field type rock roller bit, or a plate bit
made up of individual roller cutter units, welded to the pipe casing being
installed. Turn the pipe for its entire length from the drilling machine to the head
to give the bit the necessary cutting action against the ground being drilled.
Inject high density slurry (oil field drilling mud) through a supply line to the head
to act as a cutter lubricant. Inject this slurry at the rear of the cutter units to
prevent any jetting action ahead of the pipe. Advance the drilling machine on a
set of steel rails (thus advancing the pipe) by a set of hydraulic jacks. The
method can be used to drill earth or rock.

If required, casing installation may be accomplished by the directional drill
method with the following criteria: The drilling operation shall not result in a
boring hole larger than 24” in diameter.

C. Boring:

This method consists of pushing the pipe into the fill with a boring auger rotating
within the pipe to remove the soil. When augers or similar devices are used for
pipe placement, the front of the pipe shall be provided with mechanical
arrangements or devices that will positively prevent the auger and cutting head
from leading the pipe so that there will be no unsupported excavation ahead of
the pipe. The auger and cutting head arrangement shall be removable from
within the pipe in the event an obstruction is encountered. The over-cut by the
cutting head shall not exceed the outside diameter of the pipe by more than one-
half inch. The face of the cutting head shall be arranged to provide reasonable
obstruction to the free flow of soft or poor material.

If an obstruction is encountered during installation that stops the forward action
of the pipe, and if it becomes evident that it is impossible to advance the pipe,
operations will cease and the pipe shall be abandoned in place and filled
completely with grout.

If voids are encountered or occur outside the casing pipe, grout holes shall be
installed in the top section of the casing pipe at 4 foot (maximum) centers and
the voids filled with grout with sufficient water added to produce a flowable
mixture and at sufficient pressure to prevent settlement. The Contractor shall be
prepared to bore through weathered or partially weathered rock, if encountered,
with a specialized bit or hand-mine. Costs associated with this provision shall be
deemed as included in the Unit Price Bid for each location and no additional
payment will be made. Grout holes shall only be used in casings where it is
feasible. Grout around outside of casing pipe when bore hole diameter is great
than outside diameter of casing pipe by more than 1 inch.
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In the event an obstruction is encountered during the boring and jacking
operation, and the casing pipe is at least 30-inches in diameter, the auger shall
be withdrawn and the obstruction removed. If a boulder is encountered and is
removed by blasting or other approved method, the void shall be filled with grout,
as previously specified. No blasting shall be permitted until a detailed blasting
plan is submitted to and approved by the INDOT, and the Engineer. No blasting
shall be permitted within railroad right of way.

The recommended methods and details shown on the Drawings and specified
herein, are intended to indicate the minimum acceptable standard of quality
required for the casing/tunnel installation. Other methods of installation, based
on acceptable industry standards and techniques, may be acceptable for the
installation. Under no conditions shall jetting or wet boring of the casing/tunnel
be allowed.

Prior to the beginning of any casing/tunnel excavation, a surface settlement
monitoring grid system shall be installed on the highway/railroad. This grid shall
consist of PK nails installed along the tunnel centerline at ten foot intervals.
Additional lines of PK nails shall be installed ten feet each side of the centerline.
These points shall be initially read and the elevations recorded prior to the start
of the casing/tunnel construction. If no visible settlement is occurring during
casing/tunnel excavations, these points shall be read only at such times as the
Contractor's surveyor is present to transfer the line and grade into the
casing/tunnel. These points shall be checked and elevations recorded on a daily
basis, until the casing/tunnel installation is completed. Elevations of casing and
pavement or railroad tracks shall be referenced to the nearest benchmark
elevation and recorded on the record drawings.

3.06 CARRIER PIPE INSTALLATION

The carrier pipe and casing shall be separated by casing spacers. The spacing
of casing spacers shall be in accordance with the manufacturer’s
recommendation to support the weight of the pipe and contents. As a minimum,
a casing spacer shall be placed within a maximum of 3 feet on each side of a
joint and evenly spaced along the carrier pipe with 3 casing spacers per each
length of carrier pipe—or more frequently if recommended by the casing spacer
manufacturer. Maximum distance between casing spacer and internal wall of
casing pipe shall be 2-inches. The required procedure to install the carrier pipe
is to attach the casing spacers and assemble the pipe joints outside the casing
and push the assembled carrier pipe through the casing on the casing spacers.
Timber skids are not allowed. Polyethelene encasement is not required on the
carrier pipe located inside the casing.

3.07 PROTECTION AT ENDS OF CASING
A. After installation of the carrier pipe within the casing and successful pressure

testing of the carrier pipe, provide casing end seals in accordance with the
Owner’s standard details at each end of casing pipe as a barrier against backfill
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debris and seepage. End seals shall be as specified above and shall be
installed in accordance with manufacturer’'s recommendations.

B. Prior to installation of end seals, the carrier pipe shall be properly and sufficiently
secured to prevent movement.

C. End seals shall overlap the casing pipe by at least two inches (2”). Bands shall
be placed approximately 1%%-inches from each edge of the end seal.

D. Grout shall not be used to seal casing pipe ends or to fill the annular space
within the casing.

END OF SECTION
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SECTION 02230

STREAM CROSSING

PART 1: GENERAL

1.01

SCOPE OF WORK

The work under this section consists of providing all labor, materials, tools, equipment,
and services required to perform stream crossings as indicated on the Drawings and as
specified within this section and related sections of the Specifications.

A

1.02

1.03

1.04

oo w »

Perform the stream crossings in such a manner as to protect the water main from
erosion and to restore, as much as practicable, the stream banks and bottom to
their original condition and in compliance with requirements of the regulating
agencies.

. Protect the water main from erosion by concrete encasement around the pipe or

by a sufficient depth of compacted backfill as shown on the Drawings.

PROFILES AND TOPOGRAPHY

Contours, topography and profiles of the ground as may be shown on the
Drawings are believed to be reasonably correct, but are not guaranteed and are
presented only as an approximation. It is the Contractor's responsibility to verify
proposed centerline elevations at a maximum spacing of 50-feet, including
deepest channel point, prior to attempting the installation.

The Contractor accepts the construction site with the conditions that existed at
the time of bidding. Contractor is responsible for documenting any change in
conditions since bidding and shall notify Engineer and provide all such
documentation prior to commencing the stream crossing.

PERMITS

Owner or Engineer shall provide Contractor with applicable permits for stream
crossing construction activities.

RELATED WORK

Section 01000 Summary of Work

Section 01011 Special Provisions

Section 01075 Basis of Payment

Section 02020 Dewatering
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Section 02105 Clearing and Grubbing
Section 02210 Trenching, Backfilling and Compacting
. Section 02458 Horizontal Directional Drilling (HDD)

r o m m

Section 02540 Erosion and Sedimentation Control

Section 02558 Identification/Location Guide
J. Section 02820 Lawn Restoration and Landscaping
K. Section 03305 Cast-in-Place Concrete for Pipe Work

L. Section 15000 Piping - General Conditions

1.05 REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA,
ASTM, ASME, ANSI etc.) shall mean the most current available revision. The
following referenced documents are a part of this section. Comply with all applicable
provisions and recommendations of the following documents. Where a referenced
document contains references to other standards, those other standards are
included as references under this section as if referenced directly.

A. Indiana Administrative Code Title 327 Water Pollution Control Division (327 IAC)
B. Indiana Administrative Code Title 327 (327 IAC) 8-3.2-10 Water mains near

surface water bodies.

PART 2: PRODUCTS

2.01 MATERIALS

A. Valves shall be installed on both sides of the stream crossing outside of the
floodway or as otherwise shown on the Drawings and/or directed by the
Engineer.

B. Marker posts shall be installed on both sides of the stream crossing outside of

the floodway or as otherwise shown on the Drawings and/or directed by the
Engineer.

PART 3: EXECUTION

3.01 CONSTRUCTION PROCEDURE
A. The Drawings shall indicate the methodology to be used for the required stream

crossing (i.e., open cut, directional drill or jack and bore) in compliance with the
applicable stream opening permit(s). Any and all required permits shall be
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obtained by the Owner. Contractor shall comply with construction procedures
stipulated in the permit(s) and indicated on the Drawings. The methodology
shown on the Drawings shall be used and not altered in any way.

3.02 OPEN CUT CROSSING
A. Stream Division

1. Construct a cofferdam or barricade of sheet piling, sandbags or a turbidity
curtain to keep the stream from continually flowing through the disturbed
areas. Turbidity curtains shall be a pre-assembled system and used only
parallel to flow.

2. Stage construction by confining first one-half of the channel until work there is
completed and stabilized, then move to the other side to complete the
crossing.

3. Route the stream flow around the work area by bridging the trench with a
rigid culvert, pumping or constructing a temporary channel. Temporary
channels shall be stabilized by rock or completely lining the channel bottom
and side slopes with geotextile fabric.

B. The crossing width of clearing shall be minimized through the riparian area. The
limits of disturbance shall be as shown on Drawings.

C. Clearing shall be done by cutting NOT grubbing. The roots and stumps shall be
left in place to help stabilize the banks and accelerate revegetation. Roots and
stumps within the trench area shall only be removed when the water main is
being installed.

D. Material excavated from the trench shall be placed at least 20 feet from the
streambanks and in compliance with regulatory requirements. To the extent
other constraints allow, stream shall be crossed during periods of low flow.

E. Water mains installed under a stream shall be provided with a minimum five feet
(5’) of cover below the stream bed and a minimum five feet (5’) of cover at the
stream banks.

F. The time between initial disturbance of the stream area and final stabilization
shall be kept to a minimum. Excavation within the stream area, including
between top of bank and top of bank and an additional 10 feet on each side, shall
not begin until all the materials required for the entire crossing are on-site and
ready for installation. When possible, pipe and fittings shall be preassembled.
Once excavation begins within the stream area, all construction work shall be
accomplished as expeditiously as possible in accordance with the Drawings,
applicable permit(s) and as directed by the Engineer.

3.03 DEWATERING

A. Dewatering or pumping water containing sediment shall not be discharge directly
to a stream. The flow shall be routed through a settling pond, silt sack,
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dewatering sump or a flat, well-vegetated area adequate for removing sediment
before the pumped water reaches the stream or drainage system.

B. Dewatering operations shall not cause significant reductions in stream
temperatures. If groundwater is be discharged in high volumes during summer
months, it shall first be routed through a settling pond or overland through a flat
well-vegetated area.

3.04 STREAM BANK RESTORATION

A. Restore the stream banks by backfiling the main trench with mechanically
compacted backfill of earth or rip rap, approved by the Engineer and in
compliance with regulatory requirements, to the original ground surface or as
shown on Drawings. The limits of compaction shall extend from the top of bank
to top of bank on each side of the crossing as determined by the Engineer or as
shown on the detail drawings provided. Where stream bank exceeds a 3:1
slope, special erosion control and anchoring are required as shown on the
Drawings or otherwise directed by the Engineer.

B. Immediately following the completion of a stream crossing, place straw bales or
silt-fence along the trench excavation on each stream bank from within two (2)
feet of the edge of water to beyond the limits of the excavated trench width per
detail on straw bale and fabric fence. Straw bales or silt-fence shall remain in
place until after the stream banks have been fine graded, fertilized and seeded,
and the seeding has grown sufficiently to protect the stream banks from erosion.

3.05 STREAM BOTTOM RESTORATION

If the Drawings call for open cut across the stream bottom, backfill the trench
within the stream bank (high water to high water) with mechanically compacted
earth or riprap that has been approved by the Engineer and meeting regulatory
requirements. Rip rap placement must be flush with existing stream bottoms
from upstream to downstream.

3.06 TRENCHLESS CROSSINGS
In cases where stream crossings are made by horizontal directional drilling or
boring and jacking (with casing installation), installation shall conform to Section

02458 or 02220, respectively.

A. Maximum depth of cover shall not exceed 8 feet below the bottom of stream
without Engineers approval, unless otherwise indicated.

B. Minimum depth of cover shall exceed 5 feet below the bottom of stream without
Engineers approval, Unless otherwise indicated.

END OF SECTION
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SECTION 02350
PIPE BURSTING OF WATER MAINS

PART 1 -- GENERAL

1.01

1.02

SCOPE OF WORK

The work under this section consists of providing all labor, materials, tools,
equipment, and services required to construct new piping by pipe bursting as
indicated on the Drawings and as specified within this section and related
sections, resulting in a complete, finished water main installation. Contractor
shall furnish and install all piping and other required materials that are not
furnished by the Owner. Refer to Sections 01000, 01011, and 01075 for
materials to be furnished by the Owner.

. The pipe bursting process involves the replacement of existing water main by

installing new pipe material within the enlarged bore created by the use a static,
hydraulic, or pneumatic hammer "moling" device, suitably sized to break the
existing pipe or by using a modified boring "knife" with a flared plug that crushes
the existing pipe. Forward progress of the "mole" or the "knife" may be aided by
hydraulic equipment or other apparatus. Replacement pipe is pulled into the
bore. Water services are reconnected to the new pipe through small excavations
from the surface. All excavations required for reconnecting of service flows,
entry pits, exit pits, obstruction removal, point repairs, among others, are to be
kept to a minimum and all damage to surface and underground features,
facilities, utilities, and improvements are to be repaired by Contractor at no
additional cost to Owner.

Only the static pipe bursting method is permitted and covered by this section.
Hydraulic or pneumatic methods of pipe bursting are only permitted where shown
on the Drawings, specified in Section 01011, or allowed in writing by the
Engineer. If hydraulic or pneumatic methods are permitted, Contractor shall
submit equipment to be used, detailed procedures, and Work Plan, which must
be approved by the Engineer prior to beginning Work.

Pre-chlorinated pipe bursting method is permitted and covered by this section.
This method is permitted only when approved by the Owner and in locations
indicated on the drawings. Prior to undertaking any Work, Contractor shall
submit a detailed pre-chlorination procedure, which shall include any
modifications to the flushing, testing, and disinfection procedures specified in
Sections 15020, 15025, and 15030. The pre-chlorination procedure shall be
approved by the Owner prior to commencing Work.

GENERAL REQUIREMENTS

Pipe bursting Contractor/Subcontractor is directed to and shall comply with all
related sections indicated below under Related Work.
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B. All Work performed under this section shall be in conformance with all other
applicable sections of the Specifications, regardless of whether or not individually
identified herein.

C. Contractor shall provide adequate site security and shall be responsible for the
integrity of the pipe until after the installation, final testing of the pipeline, and
acceptance of the Work by the Engineer and Owner.

1.03 COORDINATION OF WORK

A. Contractor shall coordinate all pipe bursting Work performed under this section
by Contractor or Subcontractor and shall be responsible to ensure a complete,
finished system as required by and in full conformance with the Drawings and
these Specifications.

B. Coordinate and schedule shutdowns, connections to existing pipelines, flow
bypass, temporary water service and all other Work as required by Sections
01000, 15000 and other sections of the Specifications.

C. Coordinate with other utilities and structures as requires by Section 02025 and
this section. The kinds, locations and sizes of the existing underground utilities
which may be shown on the Drawings are intended only as a guide to the
Contractor and are not guaranteed. Contractor shall be responsible for notifying
all utility owners along the route and in the vicinity of the pipe bursting installation
prior to the construction and for all required test borings and excavations.
Contractor shall be required to perform soft digs to verify existing utility locations
and depths of all existing utilities in proximity to the water main to be pipe burst,
and this work shall be at no additional cost to the Owner or Engineer.

D. Coordinate all pipe bursting work, including connections to existing pipelines with
Engineer and Owner (refer to Section 15000 for further requirements). The
Engineer and Owner must be notified 48 hours in advance of starting each phase
of the Work. Pipe bursting shall not begin until the Engineer is present at the job
site and agrees that proper preparations for the operation have been made. The
Engineer’s approval for beginning the installation shall in no way relieve the
Contractor of the ultimate responsibility for the satisfactory completion of the
Work as authorized under the Contract. It shall be the responsibility of Engineer
or Owner to provide inspection personnel at such times as appropriate without
causing undue hardship by reason of delay to the Contractor.

E. If the Contractor fails to begin the pipe bursting at the agreed time, the Engineer
or Owner shall establish the next mutually convenient time to begin. To avoid
undue hardship of either party, reasonable and mutual cooperation should be
exercised where starting times are concerned. If one party fails to meet the
agreed schedule, the other party is expected to consider a delayed start if the
installation cannot be completed during daylight hours.
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1.04 PROFILES AND TOPOGRAPHY

A. Contours, topography and profiles of the ground as may be shown on the
Drawings are believed to be reasonably correct, but are not guaranteed and are
presented only as an approximation. It is the Contractor's responsibility to verify
proposed pipeline elevations as necessary prior to attempting the pipe bursting.
Contractor shall notify Owner and Engineer of any discrepancies from the
Drawings identified.

B. Prior to performing Work, Contractor shall verify by potholing horizontal location
and vertical elevation of each existing utility including all structures that are in
proximity to the existing pipeline to be pipe bursted. Contractor shall maintain a
written record of such items and furnish Owner written report of existing data. No
contract price adjustment will be allowed for field verification of existing
information. Contractor shall be responsible for all damages incurred to existing
facilities damaged as a result of pipe bursting operations.

1.05 SUBMITTALS

Contractor shall submit Shop Drawings, manufacturer’s literature and product data,
certifications and other required submittals for all products furnished under this
section in accordance with Section 01300 as well as the following information:

A. QUALIFICATIONS OF PIPE BURSTING CONTRACTOR/SUBCONTRACTOR

The Qualifications of the pipe bursting Contractor/Subcontractor shall be
submitted. The pipe bursting Contractor/Subcontractor shall show that he has
completed at least 5 successful static pipe bursting projects of similar size and
length within the past 5 years. These Qualifications shall include detailed
descriptions of the following, which shall be sufficient to verify the requirements
of Article 1.04 below:

1. Name, business address and telephone number of the pipe bursting
Contractor/Subcontractor.

2. A list of at least five references of previously-completed projects of similar
size and length, including project engineer's and customer's names,
addresses, telephone numbers, pipe materials (existing and new), pipes
sizes (existing and final diameters), and lengths where the static pipe bursting
method was used.

3. Name(s) of all supervisory personnel to be directly involved with pipe bursting
for this project. For each individual, list previous pipe bursting projects and
the individual’'s responsibilities on that project.

4. Verification of training by the pipe bursting system manufacturer utilized
stating that the operators and supervisory personnel have been fully trained
in the use of the pipe bursting system by an authorized representative of the
equipment manufacturer.

5. The Contractor shall sign and date the information provided and certify that to
the extent of his knowledge, the information is true and accurate, and that the
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supervisory personnel for the pipe bursting method will be directly involved
with and used on this project.

B. WORK PLAN

The following Work Plan and other information is required from the Contractor or
pipe bursting Contractor/Subcontractor and shall also be supplied to the pipe
supplier or manufacturer promptly upon request:

1. Pipe bursting equipment information and certification indicating the
applicability of equipment, operator, and methods commensurate with the
size and scope of the project, including any proposed lubricants (if applicable)
to be used in the operation.

a. Pipe Bursting Machine Detail Sheet

b. Bursting/Splitting Head Detail Sheet

c. Expander and Pulling Head Connection Detail Sheet
d. Pipe Material Detail Sheet

e. Fluid/Chemical MSDS

f. Certifications

2. Written description of the construction methods and equipment to be used,
with access shaft or pit sizes required for equipment and material.

3. Engineering drawings and details for the particular pipe bursting process to
be employed on the Work, including maximum pulling forces and capabilities
for injection of lubricant to assist in the installation.

4. Contingency plan, including the following:
a. Unforeseen obstructions that stop or delay the operation
b. Unforeseen deflections that would over bend the HDPE pipe
c. Excessive surface heaving or subsidence
d. Damage to existing utility installations
e. Required spot repairs of the existing line

5. For each pipe bursting operation, indicate all excavation locations (including
insertion and access pits, valve and fitting replacements, and other
excavations), excavation dimensions, interfering utilities, and flow bypass.

6. A flow bypass and temporary water service plan in accordance with Sections
01000, 01500 and 15000.

7. Work schedule identifying construction sequencing, work hours, and working
dates for each installation.
C. Pre-chlorination procedures when pre-chlorination will be used.

D. Approval: No field work shall commence without approval by the Engineer.
Details and design calculations shall be submitted and approved in advance of
the pipe bursting operation to prevent delays in work. All final layout work,
including grades, shall be the Contractor's responsibility.

E. The Contractor shall provide a Maintenance of Traffic Plan in accordance with
Section 01570. Specifically note in the Maintenance of Traffic Plan any street
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intersections that are to remain open as required during the pipe bursting
operation, or traffic detours to be implemented. Contractor shall install a
temporary sleeve across the street intersections through which the pipe can be
pulled or shall construct a temporary bridge for the pipe over the intersections as
required.

F. As-built Records:

1. The Contractor shall furnish red-line plan and profile drawings, on the same
horizontal and vertical control datum shown on the Contract Documents,
based on these recordings showing the actual location horizontally and
vertically of the installation, and all utility facilities found during the installation.

2. Other as-built information and Record Documents shall be as required in
Sections 01300 and 01700.

1.06 QUALITY ASSURANCE

A. The pipe bursting equipment operator(s) shall be trained to operate the specific
equipment for the Owner’s project with at least 3 years’ experience in pipe
bursting obtained within the last five years. Perform pipe bursting operations
under the constant direction of a pipe bursting supervisor who shall remain on
site and be in responsible charge throughout the pipe bursting operation. The
Contractor’s supervisor shall have supervised pipe bursting of a minimum of
5,000 linear feet of pipe of a similar or greater diameter, of similar materials, over
similar lengths, and with similar subsurface conditions.

B. Substitutions of pipe bursting personnel and/or methods will not be allowed
without written authorization of the Engineer. If pipe bursting is performed by
non-approved personnel or methods, it may result in removal of that pipe
bursting Contractor/Subcontractor from the project; and any work performed by
the non-approved personnel or by non-approved methods will be rejected.

C. The completed pipeline interior shall be smooth and continuous, without
unacceptable deflection (based on the pipe manufacturer's recommendations,
Section 15125, and the relevant standards referenced therein), over the entire
length of the installation. Owner and Engineer reserve the right to perform any
suitable internal inspections of the completed pipeline before or after acceptance
to verify adherence to these requirements.

D. Adherence to this section, or the Engineer’s approval of any aspect of any pipe
bursting operation covered by this section, shall in no way relieve the Contractor
of the ultimate responsibility for the satisfactory completion of the Work
authorized under the Contract.
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1.07 WARRANTY

A. The Contractor shall warrant a useable pipeline that is of the diameter, pressure
rating, and other characteristics specified in the Contract Documents. The
pipeline shall be smooth and continuous over the entire length of the installation.

B. The Contractor shall also warrant that the equipment used on this Project, where
covered by patents or license agreements, is furnished in accordance with such
agreements and that the prices bid for the Work on the Project cover all
applicable royalties and fees in accordance with such license agreements. The
Contractor shall defend, indemnify and hold the Owner and Engineer harmless
from and against any and all cost, loss, or damage or expense arising out of or in
any way connected with any claim of infringement of patent, trademark, or
violation of license agreement.

1.08 RELATED WORK

Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01300 Submittals

Section 01500 Temporary Facilities

Section 01570 Traffic Regulation
Section 01600 Products

I @ m"mUoU o @ »

Section 01700 Project Closeout

Section 02020 Dewatering

[

Section 02025 Existing Utilities and Structures

9

Section 02210 Trenching, Backfilling and Compacting
Section 02540 Erosion and Sedimentation Control
Section 02558 Identification/Location Guide

Section 02820 Lawn Restoration and Landscaping
Section 15000 Piping — General Provisions

Section 15020 Disinfecting Pipelines

Section 15025 Flushing and Cleaning Pipelines

x o © O ZEC

Section 15030 Pressure and Leakage Tests
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1.09

Section 15105 Ductile Iron Pipe and Fittings
Section 15125 High Density Polyethylene (HDPE) Pipe
Section 15130 Piping Specialties

Section 15170 Tapping Sleeves, Saddles and Valves

. Section 15185 Abandonment of Mains and Hydrants

Section 15200 Service Lines

REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA,
ASTM, ASME, ANSI etc.) shall mean the most current available revision. The
following referenced documents are a part of this section. Comply with all applicable
provisions and recommendations of the following documents, except as otherwise
specified herein. Where a referenced document contains references to other
standards, those other standards are included as references under this section as if
referenced directly. In the event of a conflict between the requirements of this section
and those of the referenced documents, the requirements of this section shall
prevail.

A.
B.

AWWA Manual M55 — PE Pipe Design and Installation

Guideline for Pipe Bursting, International Pipe Bursting Association, Division of
NASSCO, Owings Mills, MD.

. Pipe Bursting Good Practices Guidelines, Bennett, D., Ariaratnam, S. and Wallin,

K., The North American Society for Trenchless Technology.

PART 2 -- PRODUCTS

2.01

2.02

PIPE MATERIALS

Unless otherwise specified in the Contract Documents, pipe installed by pipe
bursting shall be solid-wall DR 9 high density polyethylene (HDPE) pipe in
compliance with Section 15125 or 15200 and specifically recommended by the
manufacturer for pipe bursting.

INSPECTION OF PIPE

All pipe and fittings used in the Work may be factory inspected by a recognized
third-party inspection agency engaged by the Engineer or Owner. Inform the
Engineer, Owner and the inspection agency of the name and address of the
manufacturing plant or other sources of materials to be used in the Work and
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shall coordinate with the manufacturer to assure that the inspection agency has
access at the manufacturer's plant and adequate assistance and notice so that
each item may be examined. All reports shall be made to the Engineer and
Owner and the cost of the services of the inspection agency shall be borne by
the Owner. Such third-party inspection by the Owner shall not relieve the
Contractor of his responsibility to furnish materials in accordance with the
applicable standards.

2.03 BURSTING LUBRICANTS

A. Bursting lubricants may be used at the request of the Contractor upon written
approval of the Engineer.

2.04 ALLOWABLE TYPES OF PIPE BURSTING SYSTEMS
A. STATIC PIPE BURSTING SYSTEMS:

1. Static pipe bursting systems shall be characterized by a tapered or blunt
nosed pull head being pulled through the host pipe and breaking the host
pipe by applying radial pressure to the host pipe. The host pipe fails by
‘hoop’ tensile stress applied by the head, and is fragmented and pushed into
the surrounding bedding and soil as the pull head progresses. When
required to burst existing pipe material, pull head shall include a pipe splitter.

2. The pull head shall be followed by an expansion head which shall further
push the fragmented pipe into the surrounding soil and bedding to a diameter
that allows the insertion of the new pipe (with tracer wires) behind it. Under
no circumstances shall the pipe pull head be attached directly to the new pipe
and used to expand or otherwise increase the diameter of the host pipe (or
fragmented host pipe) without the use of an expander.

3. The pull head may be advanced by a hydraulic or winching mechanism.

Equipment shall be configured with adequate knives or other appropriate
devices to minimize interruptions in the installation process due to obstruction
removal and other problems.

B. PNEUMATIC OR PERCUSSIVE BURSTING SYSTEMS SHALL NOT BE
ALLOWED unless specified in Section 01011 or allowed in writing by the
Engineer.

2.05 PIPE PULL HEADS

A. Pipe pull heads shall be utilized and employ a positive through-bolt design
assuring a smooth wall against the pipe cross-section at all times.

B. Pipe pull heads shall be designed for use with the existing host pipe and new
HDPE pipe, and shall be as recommended by the pipe manufacturer.
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C. The diameter of the pulling/pushing head shall be at least 0.5-inch greater than

2.06

the bell outside diameter of the pipe being pulled, unless otherwise approved by
the Engineer.

LOCATION (TRACER) WIRE

Location (tracer) wire shall be provided as specified for pipe bursting applications in
Section 02558.

PART 3 -- EXECUTION

3.01

3.02

3.03

GENERAL

Protect the new pipe and components during all phases of Work, including
hauling, installation, entry into the entry pit, and prevention of scarring or gouging
of the pipe or components. Refer to Section 15000 for further requirements.

Contractor shall take care not to damage any new materials during pipe bursting
operations. All pipes shall be visually inspected for gouges. Gouges in excess
of ten percent (10%) of the pipe wall thickness are excessive and are not
acceptable. Refer to Section 15125 for requirements in the event of excessive
gouges or other damage.

Owner, Engineer and Resident Project Representative shall have access at all
times to any measuring or gauging devices used for the horizontal drill as well as
any drilling logs maintained by the Contractor.

SITE DISTURBANCE AND SOIL EROSION

All soil erosion and sediment control Work shall be performed in accordance with
Section 02540.

The Contractor shall be responsible for the preservation of all existing trees,
plants, and other vegetation that are to remain within or adjacent to the
construction site and shall also be responsible for protecting existing concrete
curb, fence, utilities, and other structures that are located within or adjacent to
the construction site.

The Contractor assumes all liability for damage resulting from pipe bursting
operations.

PERSONNEL REQUIREMENTS:

Provide a competent and experienced supervisor representing the pipe bursting
Contractor/Subcontractor who must be present at all times during actual
operations. A responsible representative, who is thoroughly familiar with the
equipment and type work to be performed, must be in direct charge and control
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of the operation at all times. In all cases the supervisor must be continually
present at the job site during the actual pipe bursting operations. Supervisor
shall have minimum 5 years pipe bursting experience.

B. Have a sufficient number of competent workers on the job at all times to insure
the pipe bursting is completed in a timely and satisfactory manner. Adequate
personnel for carrying out all phases of the pipe bursting operation must be on
the job site at the beginning of work. If HDPE is specified, HDPE pipe thermal
butt fusion welding shall be completed by a welder certified by the manufacturer
of the pipe or pipe welding equipment, in accordance with the Plastic Pipe
Institute “Handbook of Polyethylene Pipe,” Polyethylene Joining Procedures, and
49 CFR 192, Subpart F, latest edition and in accordance with the requirements in
Section 15125.

3.04 FLOW BYPASS AND TEMPORARY WATER SERVICE

A. Unless otherwise indicated in Section 01011, flow bypass, temporary valves,
temporary fire hydrants (where existing fire hydrants are present) and temporary
water service shall be provided for all existing pipelines to be replaced by pipe
bursting (and any other pipelines that must be shut down during the Work) in
conformance with the Drawings, Section 15000, and other requirements of the
Contract Documents.

B. Traffic on roadways shall not be impeded by temporary water service piping, and
Contractor shall maintain vehicular access to all driveways throughout the Work
as specified in Section 15000. Temporary water service piping shall be protected
at driveways and road crossings with cross-over ramps or by other methods
approved by the Resident Project Representative and the agency with jurisdiction
over the roadway.

3.05 CLEANING, TV INSPECTION, AND PREPARATION OF EXISTING PIPELINE

A. The host pipe shall be cleaned and inspected by CCTV prior to the bursting
operation as directed by the Engineer.

B. Cleaning and CCTV inspection of the host pipe shall indicate condition of host
pipe and suitability of host pipe for HDPE pipe insertion by pipe bursting
methods.

C. Location of all service connections, fittings, valves and appurtenances shall be
recorded.

D. Obstructions considered detrimental to the pipe bursting operation which may
include corporation taps, fittings, valves, and valve bodies, and deformed piping
shall be remedied prior to bursting and HDPE pipe insertion.

E. All existing valves, tees, bends, and other fittings within the limitations of the pipe

bursting shall be replaced prior to pipe bursting (or after pipe bursting if these
points are used as insertion/access pits).
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F. Spot repairs (if applicable) shall be made in accordance with the Contract
Documents.

G. The Contractor shall be aware that there may be sediment and buildup of
tuberculation inside the existing water lines, and proposed pipe bursting
equipment and methods shall properly account for this possibility.

H. Any known pre-existing concrete encasements shall be excavated and broken
out prior to the bursting operation to allow the steady and free passage of the
pipe bursting head.

3.06 LOCATION AND PROTECTION OF UNDERGROUND UTILITIES

A. Contractor shall positively identify and verify location, depth and size of all
existing underground utilities and facilities potentially impacted by pipe bursting
or other project activities and provide the Engineer with a comprehensive report
of these facilities before starting any construction. Contractor shall take
necessary precautions to protect all such utilities and facilities from damage,
including exposing all existing utilities and facilities that are located in proximity to
the water main to be pipe burst—i.e. within an envelope of possible impact of the
bursting operation as determined for the project specific site conditions. It is the
Contractor’s responsibility to determine this envelope, safe burial depth and
offset from existing utilities, subject to approval by the Owner. This will include,
but is not limited to soil conditions and layering, utility proximity and material, pipe
bursting system and equipment, and foreign subsurface material.

B. If existing utilities or other obstructions prohibit pipe bursting, or if other unusual
site conditions are discovered, the Contractor shall request a review of site
conditions by the Engineer and shall propose an alternate construction method
(e.g. open-cut) for review and approval by the Engineer.

C. The Contractor shall be held completely and solely responsible for any damages
incurred. Damage caused by the Contractor or pipe bursting
Contractor/Subcontractor shall be repaired or replaced at the Contractor's cost
and responsibility, regardless of whether such utilities or facilities are shown on
the Drawings or not.

3.07 EXCAVATION AND ACCESS PITS

A. Location and number of insertion or launching pits shall be as indicated on the
Contract Drawings.

B. Access pit length shall be such that the minimum bending radius for the HDPE
pipe is not exceeded. Sheeting, shoring and bracing requirements shall be in
accordance with the Contract Documents and applicable jurisdictional standards.

C. Access pit excavations shall be performed at all points where the new pipe will
be inserted into the existing pipeline. When possible, access pit excavations
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3.08

shall coincide with host pipe lateral connection points or other appurtenance
installations.

PRE-CHLORINATED PIPE BURSTING

Chlorination of pipes prior to bursting shall be carried out per AWWA C651 standard
for disinfecting water mains and in cooperation with the Owner’s maintenance
personnel. This method shall include the following:

A

Disinfect all equipment, tools, end caps, pipe fittings or products that may contact
the pipe.

Disinfection shall be carried out by immersing or rinsing items in a sodium
hypochlorous acid solution containing one to five percent chlorine measured by
weight.

Pipe shall be fused into a string of sufficient length to complete the designated
section. Maximum allowable length of pre-chlorinated pipe segments is 800 feet.

. If required by the Engineer, surface upon which the product pipe rests during

chlorination shall be relatively impervious, such as asphalt, concrete or stone,
and free from visible contamination.

Coiled pipe must be laid horizontally to allow all air to be expelled.

Swabbing, chlorination and testing shall be accomplished by:

1. Swab inserted at the lowest end of the pipe.

2. Swabs shall be designated by the manufacturer as suitable for potable water
system use and be manufactured by Knapp Industries or equal.

3. Calcium hypochlorite granules in accordance with Section 15020 shall be
placed behind the swab.

4. Pressure tight end cap shall be mounted to the low end of the pipe by fusing
or mechanical assembly.

5. Potable water shall be introduced through the end cap at a controlled rate
such that the swab is propelled at a velocity less than or equal to one foot per
second. All air shall be dispelled from the pipe.

6. Upon discharge of the swab from the elevated end of the pipe, elevated end
shall be capped with a pressure tight seal. Seal shall have a NPT threaded
tapped access hole sized in accordance with Section 15025 to purge air,
flush, pressure test, disinfect, and sample the pipeline. Additional potable
water shall be added after capping to ensure no air remains between the
caps.

Pressure test the pipe as required in Section 15030.

Chlorinated solution shall be maintained for a minimum of 24 hours prior to
flushing when the water temperature is above 41 degrees F or 48 hours when
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water temperature is 41 degrees F or less. Time for retention of chlorinated
solution shall not exceed 72 hours as required by Section 15020 so as to
prevent damage to the pipe or end caps.

9. After designated holding time, the pipe shall be drained, flushed and filled
with potable water to expel the highly chlorinated solution. Spent chlorinated
solution shall be dechlorinated and disposed of, and pipe shall be tested and
flushed, all in accordance with Sections 15020 and 15025.

10. Drain the section of pipe prior to pipe bursting. Pipe shall be drained on the
day of pipe bursting and sealed after draining. Dispose of chlorinated water
per Section 15020.

G. Dilute chlorinated solutions for pre-chlorinated pipe bursting over five days old
shall be disposed of properly and not used as a disinfection agent.

3.09 PIPE BURSTING OPERATION

A. Pipe fusion process shall be in accordance with Section 15125. Pipe shall be
assembled and fused on the ground in sections equivalent to the length of the
anticipated pull. During installation, all bending and loading of the pipe shall be
in conformance with manufacturer’'s recommendations and shall not damage the

pipe.

B. Pipe shall be secured to the pulling/pushing device in accordance with standard
practice.

C. The new HDPE pipe shall be inserted immediately behind the bursting head in
accordance with the pipe manufacturer's recommended procedures. The
bursting equipment shall be specifically designed and manufactured for the type
of insertion process being used.

D. The Contractor shall provide equipment, planning, and job execution necessary
to accomplish the work in an efficient manner and consistent with the objectives
of this Section, including preventing damage to existing infrastructure,
maintaining pedestrian and vehicle access, and providing continual water service
to customers.

E. The Contractor shall utilize pipe bursting/crushing equipment with adequate
pulling/pushing force to complete pulls in a timely manner. The Contractor shall
provide equipment on the pulling mechanism to verify the pulling/pushing force
exerted on the pipe does not exceed the manufacturer's recommendation for
allowable pulling force to prevent damage to the pipe. Allowable pulling force for
all diameters shall be determined by the Contractor depending on the pipe size,
wall thickness, manufacturer, field conditions, pull distance, bearing capacity of
soils, adjacent infrastructure, related equipment and cable strength, and related
considerations.

F. Interruptions in the installation process shall be avoided or minimized to the
extent possible.
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G. Equipment used to perform the Work shall be located away from buildings so as
not to minimize noise impact. Provide silencers or other devices to reduce
machine noise as required by the Engineer or local requirements.

3.10 JOB CONDITIONS

A. Any nighttime work is strictly regulated and will be allowed only with prior
approval granted by the Owner subject to regulatory agencies having jurisdiction.
All pipe bursting operations shall be accomplished during daylight hours, unless
approved by the Engineer. Pipe bursting work shall not begin after the hour pre-
established as the latest starting time that will allow completion during daylight
hours, unless approved by the Engineer. The Contractor shall provide a Work
Plan submittal indicating the proposed hours of operation and length of work
week. All work plans shall be subject to compliance with all applicable regulatory
requirements for construction activities and any off site impacts.

B. When hazards of nighttime work are carefully considered and determined to be
insignificant, nighttime work may be allowed only to complete a properly planned
pipe bursting installation, and only if, in the opinion of the Engineer, a delay was
caused by reasonably-unavoidable circumstances and such nighttime work is
necessary to avoid placing an undue economic hardship on the Contractor.

C. In emergency situations, or where delay would increase the likelihood of a failure,
nighttime work may be allowed to complete a delayed pipe bursting installation.

D. Pipe pullback operations shall continue on a 24-hour per day basis until pipe
pullback is complete, but work shall be properly planned and scheduled to avoid
or minimize pipe pullback operations at night to the extent possible.

3.11 INSTALLATION ACCEPTANCE AND CLEANUP

A. Defects which may affect the integrity or strength of the pipe in the opinion of the
Engineer shall be repaired or the pipe replaced at the Contractor's expense.

B. All exposed pipe that is pulled into the receiving pit behind the pull head shall be
inspected for damage. Depending on the gouging, abrading or damage
withessed, the pipe may be accepted, de-rated, reinstalled, or abandoned as
unusable per the Contract Documents. If the newly installed pipe is deemed
damaged and unusable, the Contractor shall dig and replace the pipe to the
extent directed by the Engineer at no additional expense to the Owner.

C. Following the installation, the project site shall be returned to a condition equal to
or better than the pre-construction condition of the site. All excavations will be
backfilled and compacted and all surfaces shall be restored per the Contract
Documents.

D. Contractor shall verify that all utilities, structures, and sub-surface features within
the envelope of possible impact of the bursting operation as determined for the
project specific site conditions are sound and in proper working order.
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3.12 FLUSHING, PRESSURE/LEAKAGE TESTING AND DISINFECTION

A. Prior to pipe pullback, perform an allowable leakage test in accordance with
AWWA C600 and Section 15030 or a low pressure air test (procedure shall be
proposed by Contractor and approved by Engineer) on the full length of pipe after
all sections have been welded, fused or assembled. In the event that available
lay down area does not permit assembly of the entire pipe length prior to
pullback, the two assembled sections shall be tested independently.

B. A hydrostatic pressure test shall also be performed on the complete, installed
pipe (i.e. after completion of all pipe bursting procedures) in accordance with
AWWA C600 and as described in Section 15030.

C. The pipe shall be flushed and disinfected as described in Sections 15020 and
15025 or as otherwise approved in advance by the Engineer. Contractor shall
provide Engineer with full work plan including any alternative testing methods.

3.13 CONNECTION TO ADJOINING PIPE

A. Perform connections in accordance with Sections 01000, 15000, 15105, 15120,
15125, 15130, and 15170, as applicable, from the pipe installed by pipe bursting
to adjacent pipe, with support, backfill and compaction per Section 02210.

END OF SECTION
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SECTION 02458

HORIZONTAL DIRECTIONAL DRILLING (HDD)

PART 1: GENERAL

1.01

1.02

1.03

SCOPE OF WORK

The work under this section consists of providing all labor, materials, tools,
equipment, and services required to construct new piping by horizontal directional
drilling as indicated on the Drawings and as specified within this section, resulting
in a complete, finished water main installation. Contractor shall furnish and install
all piping and other required materials that are not furnished by the Owner. Refer
to Sections 01000, 01011, and 01075 for materials to be furnished by the Owner.

GENERAL REQUIREMENTS

HDD Contractor/Subcontractor is directed to and shall comply with all related
sections indicated below under Related Work.

. All Work performed under this section shall be in conformance with all other

applicable sections of the Specifications, regardless of whether or not individually
identified herein.

. Contractor shall provide adequate site security and shall be responsible for the

integrity of the pipe until after the pullback, final testing of the pipeline, and
acceptance of the Work by the Engineer and Owner.

COORDINATION OF WORK

Contractor shall coordinate all work by HDD Contractor/Subcontractor and shall
be responsible to ensure a complete, finished system as required by and in full
conformance with the Drawings and these Specifications.

Coordinate and schedule connections to existing pipelines and all other Work as
required by Sections 01000, 15000 and other sections of the Specifications.

Coordinate with other utilities and structures as requires by Section 02025 and this
section. The kinds, locations and sizes of the existing underground utilities which
may be shown on the Drawings are intended only as a guide to the Contractor and
are not guaranteed. Contractor shall be responsible for notifying all utility owners
along the route and in the vicinity of the HDD installation prior to the construction and
for all required test borings and excavations. Contractor may be required to perform
soft digs to verify existing utility depths, and this work shall be at no additional cost to
the Owner or Engineer.

. Coordinate all HDD work, including connections to existing pipelines with Engineer

and Owner (refer to Section 15000 for further requirements). The Engineer and
Owner must be notified 48 hours in advance of starting each phase of the Work. The
directional bore shall not begin until the Engineer is present at the job site and agrees
that proper preparations for the operation have been made. The Engineer’s approval
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for beginning the installation shall in no way relieve the Contractor of the ultimate
responsibility for the satisfactory completion of the Work as authorized under the
Contract. It shall be the responsibility of Engineer or Owner to provide inspection
personnel at such times as appropriate without causing undue hardship by reason of
delay to the Contractor.

E. If the Contractor fails to begin the directional bore at the agreed time, the Engineer
or Owner shall establish the next mutually convenient time to begin. To avoid
undue hardship of either party, reasonable and mutual cooperation should be
exercised where starting times are concerned. If one party fails to meet the agreed
schedule, the other party is expected to consider a delayed start if the installation
cannot be completed during daylight hours.

1.04 PROFILES AND TOPOGRAPHY

A. Contours, topography and profiles of the ground as may be shown on the Drawings
are believed to be reasonably correct, but are not guaranteed and are presented
only as an approximation. It is the Contractor's responsibility to verify proposed
centerline elevations at a maximum spacing of 50-feet (including deepest channel
point where applicable) prior to attempting the directional bore.

B. Prior to performing Work, Contractor shall verify by potholing horizontal location
and vertical elevation of each existing utility including all structures that will be
along the pipeline route. Contractor shall maintain a record of such items on the
Contractor’s red-line markups and other Record Documents as necessary to fully
document existing data (refer to Section 01300). No contract price adjustment will
be allowed for field verification of existing information. Contractor shall be
responsible for all damages incurred to existing facilities damaged as a result of
directional drilling operations.

1.05 SUBMITTALS

Contractor shall submit Shop Drawings, manufacturer’s literature and product data,
certifications, and other required submittals for all products furnished under this
section in accordance with Section 01300 as well as the following information:

A. QUALIFICATIONS OF HDD CONTRACTOR/SUBCONTRACTOR

The Qualifications of the horizontal directional drilling Contractor/Subcontractor
shall be submitted. The HDD Contractor/Subcontractor shall show that he has
completed at least 5 successful HDD projects of similar size and length within the
past 5 years. These Qualifications shall include detailed descriptions of the
following, which shall be sufficient to verify the requirements of Article 1.04 below:

1. Name, business address and telephone number of the horizontal directional
drilling Contractor/Subcontractor.

2. Alist of at least five references of previously-completed projects of similar size
and length, including project engineer’s and customer’s names, addresses,
telephone numbers, pipe materials, pipes sizes, and lengths where the HDD
method was used.
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3. Name(s) of all supervisory personnel to be directly involved with HDD for this
project. For each individual, list previous HDD projects and the individual’s
responsibilities on that project.

4. Verification of training by the directional drilling system manufacturer utilized
stating that the operators and supervisory personnel have been fully trained in
the use of the system by an authorized representative of the equipment
manufacturer.

5. The Contractor shall sign and date the information provided and certify that to
the extent of his knowledge, the information is true and accurate, and that the
supervisory personnel for the HDD method will be directly involved with and
used on this project.

B. When required, the Contractor shall provide a Work Plan submittal indicating the
proposed hours of operation and length of work week. All work plans shall be
subject to compliance with all applicable regulatory requirements for construction
activities and any off site impacts.

C. Submit to the Engineer copies of a report of schedules, calculations, field survey
information, procedures and any supplemental subsurface soil condition
investigations performed along the path of the proposed directional bore. Number
of copies of the report shall be as specified in Section 01300. The report shall
summarize the subsurface conditions that are known to the Contractor, including
the proposed pipeline installation procedure based upon factual, best available
information. If the subsurface conditions are known to the Contractor by previous
work or geotechnical studies done in the immediate area, the information shall be
recorded in the report along with any additional geotechnical studies performed by
the Contractor. The report shall include the following:

1. Subsurface Information (if available)

a. Report any subsurface conditions known to the Contractor by previous work
or prior geotechnical studies performed in the immediate project area (except
information included in the Contract Documents).

b. Additional borings performed by the Contractor and analysis of soils along
the path of the proposed directional bore: The Contractor shall be
responsible for obtaining and including in his bid price the cost of any
additional borings along the pipe alignment that may be necessary to
design the proposed directionally drilled installation. For installations 16-
inch nominal diameter or larger (or where otherwise required by the
Contract Documents), supplemental borings shall be performed by the
Contractor. In such cases, test borings shall be performed to a minimum
depth of ten (10) feet below the proposed pipe invert unless rock is
encountered, in which case test borings shall penetrate at least two feet
into rock. Testing shall include standard United States Geological Survey
(USGS) classification of soils, standard penetration tests, split spoon
sampling and sieve analysis. Rock sampling and analysis shall include
Mohr’s Hardness and friction coefficient.

2. Dirilling Equipment and Methods
a. Submit details of equipment and written procedure with working drawings
describing in detail the proposed boring method and the entire operation to
be used. This shall include, but not be limited to, entry and exit pits;
settlement pit; size, capacity and arrangement of driling and pulling
equipment; layout of carrier pipe; details and spacing of pipe rollers; type of
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11/2019 - Pipeline

current head; method of monitoring and controlling line and grade; method of
detection of surface movement; and layout of any proposed construction
staging areas.

b. In addition, submit for approval nameplate data for the drilling equipment,
mobile soil spoils removal unit, and Material Safety Data Sheets (MSDS)
information for the drilling slurry compounds. This must be submitted and
reviewed by the Engineer before Work can proceed.

Piping

Submit Shop Drawings showing the pipe lengths, design details, joint details and

structural performance data for the Engineer's review. Submittals shall include,

but are not limited to, the following:

a. All welding or fusion procedures to be used in fabrication of the different pipe
materials and installation methods.

b. Certified records for hydrostatic testing of all pipe materials to be used.

c. An affidavit stating that all pipe materials furnished under this section have
been manufactured in the United States of America and comply with all
applicable provisions of referenced AWWA standards.

Proposed Alignment

Submit a graph in plan and profile plotting the pilot drilling hole alignment for
review, including entry/exit angles and radius of curvature. After completion of the
directional bore, submit a final pipe alignment drawing.

Schedule (when required)
Time schedule for completing the Directional Drilling, including any delays due to
anticipated soil conditions.

Calculations (for all HDD installations 16-inch nominal diameter and larger and

any other installations where required by the Owner or Engineer):

a. Submit detailed design calculations for several representative loading
conditions for the proposed directional bore. If requested by the Engineer,
submit calculations to support the design of any particular location of pipe
anywhere along the length of the directional bore at no additional cost to the
Owner.

b. Design calculations shall be presented in a neat, readable format, with all
figures, values and units included to facilitate ease of verification.

c. Calculations shall be submitted to demonstrate that the pipe thickness design
is sufficient to meet all design criteria specified.

d. Calculations shall address the following loading conditions:

i. Pre-installation: Hoop and longitudinal stress during hydrostatic test;
spanning stress with pipe full of water and supported on installation
rollers, and maximum roller / support spacing.

ii. Installation/Post-Installation:  Longitudinal stress from pulling force;
longitudinal curvature stress at point of entry and in final position; external
pressure from drilling fluid, overburden, and loads from the obstacle being
crossed.

ii. Post-Installation/In-Service:  Hoop and longitudinal stress during
hydrostatic test; internal working and surge pressure; buckling with
internal vacuum (50-year unconstrained critical collapse pressure).

e. Perform and submit to the Engineer fluids pressure versus overburden
strength calculations. These calculations shall be performed to determine
minimum acceptable cover requirements and prevent drilling fluids breakout
to the ground surface.

f. All calculations shall bear the seal of a Registered Professional Engineer.
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Licensure in the State that the work is performed is required.

D. Approval: No field work shall commence without approval by the Engineer. Details
and design calculations (when required) shall be submitted and approved in
advance of the drilling operation to prevent delays in work. All final layout work,
including grades, shall be the Contractor's responsibility.

E. The Contractor shall provide a Maintenance of Traffic Plan in accordance with
Section 01570 (when applicable). Specifically note in the Maintenance of Traffic
Plan any street intersections that are to remain open as required during the pipe
pullback operation, or traffic detours to be implemented. Contractor shall install a
temporary sleeve across the street intersections through which the pipe can be
pulled or shall construct a temporary bridge for the pipe over the intersections as
required.

F. As-built Records:

1. During pullback, maintain records for submission to Engineer and Owner
indicating job, date, time, constant pipe footage progress, mud flow rates,
pulling forces required and torque readings. Document the pull head location
for each length of drill stem pipe for as-built records. The MGS pullback data
shall be recorded for every pilot hole drill stem length during the actual
directional bore operation.

2. The Contractor shall furnish “as-built” plan and profile drawings, on the same
horizontal and vertical control datum shown on the Contract Documents, based
on these recordings showing the actual location horizontally and vertically of
the installation, and all utility facilities found during the installation.

3. In addition, Contractor shall maintain a daily project log of drilling operations
and guidance system log. Daily logs shall include as a minimum the following
every 15 minutes throughout each drill pass, back ream pass, or pipe
installation pass: Drilling fluid pressure, drilling fluid flow rate, drill thrust
pressure, drill pullback pressure, and drill head torque.

4. Other as-built information and Record Documents shall be as required in
Sections 01300 and 01700.

1.06 QUALITY ASSURANCE

A. The HDD equipment operator(s) shall be trained to operate the specific Horizontal
Directional Drilling equipment for the Owner’s project with at least 3 years’
experience in directional drilling obtained within the last five years. Perform HDD
operations under the constant direction of a drilling supervisor who shall remain on
site and be in responsible charge throughout the drilling operation. The
Contractor’s supervisor shall have supervised directional drilling of a minimum of
5,000 linear feet of pipe of a similar or greater diameter, of similar material, over
similar lengths, and with similar subsurface conditions such as soil only, rock,
mixed face.

B. The requirements set forth in this section specify a wide range of procedural
precautions necessary to insure that the basic, essential aspects of a proper
directional bore installation (a.k.a. HDD installation) are adequately controlled.
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Strict adherence shall be required under specifically covered conditions outlined in
this section.

C. Perform the Work in general conformance with ASTM Standard F1962.

D. Adherence to the requirements contained herein, or the Engineer’s approval of any
aspect of any directional bore operation covered by this section, shall in no way
relieve the Contractor of its ultimate responsibility for the satisfactory completion
of the Work.

1.07 WARRANTY

A. The Contractor shall warrant a useable pipeline that is of the diameter, pressure
rating and other characteristics specified in the Contract Documents. The pipeline
shall be smooth and continuous over the entire length of the installation.

B. The Contractor shall also warrant that the equipment used on this Project, where
covered by patents or license agreements, is furnished in accordance with such
agreements and that the prices bid for the Work on the Project cover all applicable
royalties and fees in accordance with such license agreements. The Contractor
shall defend, indemnify and hold the Owner and Engineer harmless from and
against any and all cost, loss, or damage or expense arising out of or in any way
connected with any claim of infringement of patent, trademark, or violation of
license agreement.

1.08 RELATED WORK

Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01300 Submittals

Section 01500 Temporary Facilities
Section 01570 Traffic Regulation

. Section 01600 Products

r & mm o o w >

Section 01700 Project Closeout

Section 02025 Existing Utilities and Structures

J. Section 02210 Trenching, Backfilling and Compacting
K. Section 02220 Casing Installation

L. Section 02230 Stream Crossing

M. Section 02540 Erosion and Sedimentation Control
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Section 02558 Identification/Location Guide
Section 02820 Lawn Restoration and Landscaping
Section 03305 Cast-In-Place Concrete for Pipe Work
Section 15000 Piping - General Provisions
Section 15020 Disinfecting Pipelines
Section 15025 Flushing and Cleaning Pipelines
Section 15030 Pressure and Leakage Tests
Section 15105 Ductile Iron Pipe and Fittings
Section 15120 Polyvinyl Chloride (PVC) Pipe

. Section 15125 High Density Polyethylene (HDPE) Pipe

Section 15130 Piping Specialties
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Section 15170 Tapping Sleeves, Saddles and Valves

1.09 REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA,
ASTM, ASME, ANSI etc.) shall mean the most current available revision. The
following referenced documents are a part of this section. Comply with all
applicable provisions and recommendations of the following documents, except as
otherwise specified herein. Where a referenced document contains references to
other standards, those other standards are included as references under this
section as if referenced directly. In the event of a conflict between the requirements
of this section and those of the referenced documents, the requirements of this
section shall prevail.

A. ASTM F1962 - Standard Guide for Use of Maxi-Horizontal Directional Drilling for
Placement of Polyethylene Pipe or Conduit under Obstacles, Including River
Crossings

B. AWWA C200 - Steel Water Pipe, 6 In. and Larger
C. AWWA C206 - Field Welding of Steel Water Pipe

D. AWWA C213 - Standard for Fusion-Bonded Epoxy Coating for the Interior and
Exterior of Steel Water Pipelines

E. AWWA Manual M55 — PE Pipe Design and Installation

F. Ductile Iron Pipe Research Association (DIPRA) Horizontal Directional Drilling with
Ductile Iron Pipe Handbook
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PART 2: PRODUCTS

2.01 PIP

E MATERIALS

Unless otherwise specified in the Contract Documents, pipe installed by horizontal

dire

ctional drilling shall either be high density polyethylene pipe (HDPE), Certa-Lok™

restrained joint C900 polyvinyl chloride (PVC) pipe, steel casing pipe, or ductile iron
pipe specifically recommended by the manufacturer for directional drilling. Unless
otherwise specified in the Contract Documents, the water main pipe shall be installed
without a casing pipe.

A. POLYETHYLENE PIPE

1.

High density polyethylene (HDPE) pipe shall be AWWA C906 compliant, NSF
61 certified, and furnished in forty (40) to fifty (50) foot lengths. HDPE pipe and
its installation shall conform to the requirements of Section 15125.

Minimum thickness of HDPE pipe shall be determined by the Contractor’s
calculations (as specified herein) for the specific installation (including
proposed radius of curvature and resulting pull stresses) but shall not be less
than DR 11 wall thickness when measured in accordance with ASTM D2122.
If any portion of the pipe will be installed with more than 20 feet of cover, the
entire pipe installed by HDD shall be not less than DR 9.

Pipes shall be jointed to one another by thermal butt-fusion in accordance with
ASTM D3261 and Section 15125. Electrofusion shall not be permitted.

B. RESTRAINED JOINT POLYVINYL CHLORIDE (PVC) PIPE (12-INCH DIAMETER
AND SMALLER)

1.

PVC pipes used for HDD shall be restrained joint in accordance with Section
15120. Fused joint PVC shall not be permitted.

Restrained joint polyvinyl chloride (PVC) pipe shall be AWWA C900 compliant,
NSF 61 certified, and furnished in twenty foot (20’) lengths. Restrained joint
PVC pipe and its installation shall conform to the requirements of Section
15120.

Restrained joint PVC pipe used for HDD installations shall be DR 14 wall
thickness when measured in accordance with ASTM D2122. PVC pipe shall
not be used if the minimum required thickness determined by the Contractor’s
calculations (as specified herein) for the specific installation (including
proposed radius of curvature and resulting pull stresses) is greater than the
thickness of DR 14 C900 PVC pipe.

C. DUCTILE IRON PIPE

1.

11/2019 - Pipeline

Ductile iron pipe and its installation shall conform to the requirements of
Section 15105.

Ductile iron pipe class shall be determined by the Contractor’s calculations (as
specified herein) for the specific installation but shall be not less than the
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pressure class requirements specified in Section 15105. Utilize ductile iron
pipe equipped with restrained joints recommended for the installation by the
pipe manufacturer and suitable for the specific design conditions. Gripping
push-on joint gaskets, retainer ring gaskets, or restrained joint type gaskets are
not permitted.

All ductile iron pipe shall be installed per Ductile lron Pipe Research
Association (DIPRA) Horizontal Directional Drilling with Ductile lron Pipe
Handbook to include strict adherence to maximum joint deflection allowances.
All pipe shall be encased in two layers of polyethylene encasement per DIPRA
installation procedures as specified in Section 15130.

D. STEEL CASING PIPE

1.

Steel pipe shall only be used as a casing pipe and shall meet the requirements
of AWWA C200 and Section 02220. Pipe shall be either spiral seam or
longitudinally rolled pipe.

Steel pipe sections shall be connected by welding. All welding shall conform
to AWWA C206.

Minimum thickness of steel pipe shall be determined by the Contractor’s
calculations (as specified herein) for the specific installation but shall not be
less than a diameter to thickness ratio of 180. When installed under a roadway
or railroad, minimum casing pipe thickness shall be as specified in Section
02220 unless otherwise indicated on the Drawings.

2.02 PIPE THICKNESS DESIGN

A. The following design criteria shall be used in calculating pipe thickness for HDPE,
PVC, steel, or ductile iron pipe:

Working Pressure 150 psi unless otherwise indicated on the
Drawings or specified

Test Pressure Per Section 15030

Surge Pressure Working pressure + 100 psi

Dead Load Earth cover as shown on Drawings, but not
less than 15 feet.

Buckling Design Considering dead load, internal vacuum, HS-
20 Wheel Loading and a hydrostatic load over
top of pipe to grade.

Max. Allowable Joint Deflection  One half manufacturers recommended
deflection for size and type of joint supplied
(ductile iron pipe only)

Minimum Design Radius As specified herein

Radius of Curvature 90% of Actual Design Radius
Downhole Friction Factor 1.0

Factor of Safety for 1.5

Drilling Fluid Density

B. The stresses in the pipe shall be calculated for the pre-installation, installation, and
post installation loading conditions specified in Part 1 of this section. Thickness
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shall be selected so that stresses do not exceed the following under any of the
loading conditions.

¢ All conditions except 50% of minimum yield point
internal surge pressure

e Internal surge pressure 75% of minimum yield point
condition

C. The Contractor shall increase the minimum “in-service” thickness as necessary to
support the stresses and loadings that are expected to be encountered during the
installation of the HDD pipeline. The final selected thickness shall be supported
by calculations as required herein. No additional cost shall be considered by the
Owner for pipe thickness greater than the specified minimum “in-service”
thickness.

2.03 DEVIATIONS

Contractor’s submittal of a “Voluntary” Alternate bid using material that does not
meet all the requirements of these Specifications, shall include a description of the
deviation with data showing the magnitude of the deviation. Acceptance of such
deviations to these Specifications shall be subject to the review and approval of
the Owner before a contract can be awarded.

2.04 INSPECTION OF PIPE

All pipe and fittings used in the Work may be factory inspected by a recognized
third-party inspection agency engaged by the Engineer or Owner. Inform the
Engineer, Owner and the inspection agency of the name and address of the
manufacturing plant or other sources of materials to be used in the Work and
coordinate with the manufacturer to assure that the inspection agency has access
at the manufacturer's plant and adequate assistance and notice so that each item
may be examined. All reports shall be made to the Engineer and Owner and the
cost of the services of the inspection agency shall be borne by the Owner. Such
third-party inspection by the Owner shall not relieve the Contractor of his
responsibility to furnish materials in accordance with the applicable standards.

2.05 EQUIPMENT

A. General: All equipment for the directional bore shall have the capacity, stability,
and necessary safety features required to fully comply with the Specifications and
requirements of this section without showing evidence of undue stress or failure.
It shall be the responsibility of the Contractor to assure that the equipment to be
used in the directional bore is in sound operating condition. Backup equipment
shall be required in the event of an equipment breakdown and where the condition
of the equipment to be used indicates that routine component replacement or
repair will likely be necessary during the directional bore.

B. Directional Drilling System: The directional drilling system shall consist of over the
road transportable field power unit, mud-mixing and recycling unit, a trailer or
carriage-mounted drill unit, and all other support accessory vehicles and
equipment. All system components shall be in sound operating condition with no
broken welds, excessively worn parts, badly bent, or otherwise misaligned
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components. All drill pipe, reamers, pullback heads, swivels, drill heads and
collars, pipe cradles, pipe rollers, ropes, cables, clamps, and other non-mechanical

but

essential items shall be in sound condition and replaced immediately when

need is apparent. The equipment must be capable of drilling the specified length
in a single bore.

1.
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Mud-Mixing and Recycle Units: The mud-mixing and recycle unit shall be a
self-contained system designed to provide a supply of high-pressure bentonite
based cutting fluid to the drill unit. It shall contain a fluid storage tank and a
complete bentonite and drilling fluid additive(s) mixing system. The cutting fluid
shall be mixed on site. The cutting fluid shall be formulated for this specific
project and anticipated conditions. It shall permit changes to be made to the
bentonite and drilling fluid additive(s) concentrations during drilling in response
to changing soil conditions. The field power unit shall contain the high pressure
cutting fluid pumping system. The recycle units shall be of a capacity to
minimize the production of new cutting fluid and maximize the reuse and
recirculation of original cutting fluid produced.

Directional Drill System: A carriage-mounted version of the drill system shall
include a thrust frame. Both the trailer-mounted and carriage-mounted drill
system shall be designed to rotate and push 10-foot (3-meter) minimum hollow
drill sections into the tunnel being created by the boring head. The drill sections
shall be made of a high strength S-grade steel that permits them to bend to a
30-foot (9-meter) radius without yielding. Drill end fittings shall permit rapid
makeup of the drill sections while meeting the torque, pressure and lineal load
requirements of the system. The boring head itself shall be capable of housing
a probe used by the Magnetic Guidance System (MGS) to determine tool depth
and location from surface and to orient the head for steering. The MGS shall
have a minimum accuracy of plus (+) or minus (-) two (2) percent of the vertical
depth.

The drilling equipment must be fitted with a permanent alarm system capable
of detecting an electric current. The system shall have an audible alarm to
warn the operator when the drill head nears electrified cables. The drilling
equipment shall be grounded, protected, and operated in accordance with
manufacturer’s requirements for electric strike safety.

The control console shall contain a calibrated display of inclination, azimuth,
tool face location, mud pump rates, and torque pressures. The downhole
steering system accuracy shall be plus or minus one percent (£ 1.0%) of the
horizontal bore length such that the difference between actual depth and
machine calculated depth is not more than 1 foot per hundred feet.

Restrictions:  Other devices or utility placement systems for providing
horizontal thrust other than those previously defined in the preceding sections
shall not be used unless approved by the Engineer prior to commencement of
the Work. The proposed device or system shall be evaluated prior to approval
or rejection on its potential ability to complete the pipe placement satisfactorily
without undue stoppage and to maintain line and grade within the tolerances
prescribed by the particular condition of the project. Water sluicing methods,
jetting with compressed air, or boring or tunneling devices with vibrating type
heads that do not provide positive control of the line and grade shall not be
allowed.
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C. Spoils Equipment: The cutting fluid removal system shall include a self-contained
vacuum truck which has sufficient vacuum and tank capacity to remove excess
cutting fluid mixture and cuttings from the project site as required or directed by
the Engineer. Spoils are not to be discharged into sewers or storm drains.

The Contractor shall contain all drilling and pipe lubricating mud by taking special
measures to prevent run-off into adjacent properties and/or waterways. All surplus
drilling and pipe lubricating mud shall be removed from the site and properly
disposed of by the Contractor. The Contractor shall also be responsible for all
required erosion control measures.

D. Magnetic Guidance System: A Magnetic Guidance System (MGS) probe and
location of the drill head during the drilling operation. The tracker shall be capable
of tracking at all depths up to one hundred feet and in any soil condition, including
hard rock. It shall enable the driller to guide the drill head by providing immediate
information on the tool face, azimuth (horizontal direction), and inclination (vertical
direction). The tracker shall be accurate to +/-2% of the vertical depth of the
borehole at sensing position at depths up to one hundred feet. Ferrous materials
shall not influence or affect the MGS readings or accuracy.

Components: The Contractor shall supply all components and materials to install,
operate, and maintain the MGS. This shall include, but not be limited to the
following:

e MGS Probe and Interface
o Computer, Printer, and Software
e DC Power Source, Current Control Box, and Coil/Tracking Wire.

The Magnetic Guidance System (MGS) shall be a Tensor TruTracker MGS, or
other licensed and industry approved wire guidance system. The Engineer shall
be advised of the unit to be used and is subject to his approval. Set up and operate
the MGS using personnel experienced with this system.

E.“Walk-over” Cable locating and tracking system: For watermains 12-inch diameter
and smaller, a “Walk-over” tracking system shall be used as approved by the
Engineer. Contractor shall provide Engineer with current calibration certification
of MGS in accordance with manufacturer’s specifications.

F. If equipment breakdown or other unforeseen stoppages occur and forward motion
of the directional cutting head is halted at any time other than for reasons planned
in advance (addition of drill stems, etc.), the boring path shall be filled with a proper
bentonite solution immediately, or as directed by the Engineer.

G. The boring tool shall have steering capability and have an electronic tool detection
system. The position of the tool during operation shall be capable of being
determined accurately, horizontally within 1% of the horizontal distance of the
borehole and vertically within 2% of the vertical depths of the borehole. The boring
tool shall have a nominal steering radius of 9 meters (30 feet).

2.06 DRILLING FLUIDS:

A. A mixture of Bentonite drilling clay, project specific cutting fluid additives, and
potable water shall be used as the cutting fluid (MUD) and over ream hole filler for
the directional bore. The drilling fluid mixture used shall have a pH of 7 or higher,
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2.07

less than 2 percent sand, and a clean fluid density less than 10.5 pounds / gallon.
The following minimum viscosities as measured by a March Funnel are provided
as a guideline:

e Rock Clay 60 sec.
e Hard Clay 40 sec.
e Soft Clay 45 sec.
e Sandy Clay 90 sec.
e Stable Sand 80 sec.
e Loose Sand 110 sec.
e Wet Sand 110 sec.

These viscosities may be varied to best fit the soil conditions encountered as
recommended by the drilling mud and fluid additive manufacturer, and as approved
by the Engineer.

Where sandy or granular materials are encountered, a cement slurry or polymer
supplement shall be considered for added strength and stability of the bore and
over ream hole.

Clay must be totally inert and contain no risk to the environment. Contractor shall
utilize one or more of the following additives to the drilling fluid: Hydrogel 125
Bentonite, Extra High Yield Bentonite, Soda Ash, Dril-Trol QD, Thinz-It, Borzan, or
Plugz-it Max.

Provide Owner, Engineer, and have on site at all times the Material Safety Data
Sheets (MSDS) for all drilling compounds and chemicals. No drilling fluid materials
or additives shall be used that are determined to be detrimental to streams or
watercourses should an accidental discharge occur.

LOCATION (TRACER) WIRE

Location (tracer) wire shall be provided as specified for directional drilling applications
in Section 02558.

PART 3: EXECUTION

3.01

3.02

GENERAL

Protect the new pipe and components during all phases of Work, including hauling,
installation, entry into the entry pit, and prevention of scarring or gouging of the
pipe or components. Refer to Section 15000 for further requirements.

Contractor shall take care not to damage any materials during HDD operations.
All HDPE and PVC (restrained joint C900) pipes shall be visually inspected for
gouges. Gouges in excess of ten percent (10%) of the pipe wall thickness are
excessive and are not acceptable. Referto Section 15120 or 15125, as applicable,
for requirements in the event of excessive gouges or other damage.

SITE DISTURBANCE AND SOIL EROSION

11/2019 - Pipeline 02458-13



A. Sediment barriers shall be constructed as shown on the Drawings or where
directed by the Engineer. All soil erosion and sediment control Work shall be
performed in accordance with Section 02540.

B. The Contractor shall be responsible for the preservation of all existing trees, plants,
and other vegetation that are to remain within or adjacent to the construction site
and shall also be responsible for protecting existing concrete curb, fence, utilities,
and other structures that are located within or adjacent to the construction site.

C. The Contractor assumes all liability for environmental damage and cleanup due to
inadvertent discharges of slurry or other causes. Slurry materials shall be selected
based on the soil conditions encountered to minimize the risk of mud returns.

3.03 PERSONNEL REQUIREMENTS:

A. Provide a competent and experienced supervisor representing the drilling
Contractor/Subcontractor who must be present at all times during actual
operations. A responsible representative, who is thoroughly familiar with the
equipment and type work to be performed, must be in direct charge and control of
the operation at all times. In all cases the supervisor must be continually present
at the job site during the actual directional pilot hole, over reaming and pullback
operations. Supervisor shall have minimum 5 years directional drilling experience.

B. Have a sufficient number of competent workers on the job at all times to insure the
directional bore is made in a timely and satisfactory manner. Adequate personnel
for carrying out all phases of the actual directional bore operation must be on the
job site at the beginning of work. If HDPE is specified for the carrier pipe, HDPE
pipe thermal butt fusion welding shall be completed by a welder certified by the
manufacturer of the pipe or pipe welding equipment, in accordance with the Plastic
Pipe Institute “Handbook of Polyethylene Pipe,” Polyethylene Joining Procedures,
and 49 CFR 192, Subpart F, and in accordance with the requirements in Section
15125.

C. If steel pipe is specified for the casing pipe, welding shall be performed by certified
welders according to the requirements of Section 02220.

3.04 ALIGNMENT AND GRADE

A. Contractor shall positively identify and verify location, depth, and size of all existing
underground utilities and facilities in the vicinity of the proposed HDD installation
and provide the Engineer with a comprehensive report of these facilities before
starting any construction. Contractor shall take necessary precautions to protect
all such utilities and facilities from damage, including exposing those utilities and
facilities that are located within the possible influence of the directional drilling
operations as determined for the project specific conditions. It is the Contractor’s
responsibility to determine this zone of influence, safe burial depth and offset from
existing utilities. This will include, but is not limited to soil conditions and layering,
utility proximity and material, boring system and equipment, and foreign
subsurface material.

B. Contractor shall be held completely and solely responsible for any damages
incurred. Damage caused by the Contractor or drilling Contractor/Subcontractor
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shall be repaired or replaced at the Contractor’s cost and responsibility, regardless
of whether such utilities or facilities are shown on the Drawings or not.

C. If utilities of unknown depth or other obstructions require grade or alignment
deviations from the Drawings, the grade and/or alignment may be adjusted with
Engineer's approval. All adjustments shall permit gradual bends of the pipe to the
original alignment beyond the directional bore section. At unusual site conditions,
the Contractor may request a review of site conditions by the Engineer for
additional adjustment, and such determination shall be final. An adjustment in
alignment, position, or elevation approved by Engineer shall not be cause for an
adjustment of costs.

D. Pilot hole shall be drilled along the path shown on the Drawings with the following
tolerances:

1. Vertical tolerance: Minimum cover below channel bottom as specified on the
plans.

2. Horizontal tolerance: Horizontal tolerance shall be plus/minus two feet (24
inches) from the centerline of the proposed pipe alignment as shown on the
Drawings.

3. Design Curve Radius: No curve is acceptable with a radius less than 40 times
the outer diameter for HDPE pipe, 100 times the outer diameter for ferrous pipe,
or 300 times the nominal diameter of restrained joint PVC pipe.

4. Alignment: 5% of depth per 100 feet.

5. Entry Point Location: The pilot shall initially penetrate the ground surface at the
exact location intended, which shall not deviate more than two feet (2’) from the
centerline of the proposed pipe alignment as shown on the Drawings. The
entry point may be moved along the pipeline alignment up to twenty-five feet
(25’) further from the original entry point only with Engineer's approval.

6. Exit Point Location: The pilot hole shall finally penetrate the ground surface within
plus or minus two (2) feet of the alignment shown on the Drawings and within
plus or minus twenty five feet (25’) of the length shown on the Drawings. Exit
point lengths greater than twenty-five (25) feet from the original point shown on
the Drawings require Engineer's approval.

7. Entry and exit points normally will not be allowed closer to the banks of a
waterway being crossed than shown on the Drawings.

8. The installed pipeline cover requirements as shown on the Drawings, or as
specified herein, is mandatory.

E. Any installation that deviates from the plan by more than these tolerances may be
rejected and any rejected installation shall be reconstructed at the Contractor's
expense.

F. The vertical profile as shown on the Drawings is the minimum depth to which the
pipeline shall be installed. Contractor may, at his option and with the permission
of Engineer and Owner, elect to install the pipe at a greater depth than shown on
the Drawings, at no additional cost to the Owner. Contractor to verify that any
changes in vertical or horizontal alignment will not result in exceeding the design
stress of the pipe and result in stretching of the pipe.
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3.05 INSTALLATION:

A. The following is a general outline of steps for the directional bore operation, which
shall be followed except as otherwise approved by the Engineer:

1.
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Clear the right of way and temporary work space as shown on the Drawings.
Contractor to install and maintain all soil erosion and sediment control devices,
until project completion with approved permanent site stabilization.

Lay out the HDD pipe alignment using a qualified land survey team to confirm
accurate horizontal distances, either physically measured or shot by Electronic
Distance Measurement. Entry and exit points shall be located and marked with
survey hubs or markers.

Haul, string, and assemble restrained pipe. Except when the cartridge method
is used where site constraints prevent pre-assembly of the pipe (as approved
by the Engineer), perform leakage test of the assembled pipeline section prior
to installation as specified below. If sufficient linear footage of lay down area
for the pipe string is not available, the finished pipeline may be assembled in
as few sections as possible, with each section leakage tested separately. The
Contractor shall be responsible for ensuring that the drill rig has adequate
pullback capacity to overcome the increased frictional resistance resulting from
the stoppage of pipe pullback to perform the final weld, fusion or assembly of
pipe sections.

All assembled pipe sections shall be securely plugged at the end of each work
day. The pipe interior shall be protected at all times against dirt, dust, drilling
mud, pipe cuttings, debris, animal access, and other sources of contamination.

Provide adequate support rollers for the pipeline during pullback of the pipe
string into the pre-drilled hole. The rollers and cradles shall be of a type that
will prevent damage to the pipe and tracer wires and shall be of sufficient
number, as recommended by pipe manufacturer, to prevent over stressing due
to sag bends during the pullback procedure. The pipe shall be supported at all
times, including pullback, to maintain a free stress arc which limits pipe bending
and internal hoop stresses to within manufacturer’s limits.

Pipe which is not properly protected and supported and shows indications of
excessive stressing, gouges exceeding allowance specified above, cuts,
abrasions or other damage which may affect the operational performance
intended for the pipe, as recommended by pipe manufacturer, shall be
removed from the site and replaced at no additional cost as directed by the
Owner or Engineer.

Mobilize the drilling equipment, erect the rig, drill a pilot hole, enlarge the hole
as necessary to a minimum diameter of 1.5 times the nominal diameter of the
pipe, and pullback the prefabricated pipe string.

Prior to beginning the pilot hole over reaming, furnish to the Engineer an as-
built plan and profile of the actual pilot hole installation to confirm the
installation is in compliance with the Contract Documents. Pilot hole alignment
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shall be accepted by Engineer or Owner in writing prior to reaming and pipe
installation.

The Contractor shall be responsible for selecting the reaming process to be
utilized, whether forward and/or back reaming will be undertaken, and the
number of reaming passes to be made.

6. Supply portable mud tanks or construct temporary mud pits to contain excess
drill fluids during construction and slurry material displaced by the pipe during
installation. Mud pits are to be protected at all times against unauthorized
access and shall be stabilized at all times against surface water runoff and
containment berm failure. Pump, haul and dispose of any drill cuttings and
excess drill fluids to a receiving site permitted to accept the spoils, all in a
manner consistent with the local and state regulations at no additional cost to
the Owner.

7. Pull back the bore pipe in one continuous section using a swivel to minimize
the rotation of the pipe during pullback. Swivel shall utilize lubricated internal
bearings which are fully protected from external contamination and over
lubrication. Demonstrate the swivel operation prior to the Engineer prior to the
pullback operation. Ensure pullback forces do not exceed 5 percent strain on
HDPE pipe.

8. Concrete anchor collars shall be constructed as shown on the Drawings or
where directed by the Engineer.

B. Water used to fill the carrier pipe to counter pipe flotation shall be potable water.
Contractor shall disinfect all piping and hoses used for water addition to the carrier

pipe.

C. Regardless of the pipe material, unless not permitted by the right-of-way owner,
inject a low strength cement slurry into the bore hole for approximately 50 feet at
each end of the drilled pipeline. Where cement slurry cannot be used, provide
restraint at both ends of the pipeline outside the bore to hold the pipe in place. The
type of restraint shall be submitted to the Engineer in advance of the Work and
must be approved by the Engineer prior to the start of construction.

D. Owner, Engineer and Resident Project Representative shall have access at all
times to any measuring or gauging devices used for the horizontal drill as well as
any drilling logs maintained by the Contractor.

E. In the event that the Contractor must abandon the drill hole before completion of
the directional bore, the Contractor shall seal the borehole with neat cement grout
starting at the low point or end of the drill hole and redrill the directional bore at no
extra cost to Owner.

F. HDPE pipe shall be installed so as to not exceed manufacturer’s design maximum
tensile stress with a factor of safety of 2.0.

G. Contractor shall monitor the ground surface within the vicinity of the directional
bore during HDD operations for any evidence of drilling fluid fracture. Where the
directional bore crosses under a stream or other waterway, Contractor shall
monitor the stream or waterway for any evidence of drilling fluid fracture. In the
event that a drilling fluid fracture, inadvertent returns, or returns loss occurs during

11/2019 - Pipeline 02458-17



pilot hole drilling operations, Contractor shall cease drilling, wait at least 30
minutes, inject a quantity of drilling fluid with a viscosity exceeding 120 seconds as
measured by a Marsh funnel and then wait another 30 minutes. If mud fracture or
return loss continues, Contractor shall cease operations and notify Engineer.
Corrective procedures shall be reviewed and approved by the Engineer prior to
resuming work.

3.06 JOB CONDITIONS

A. Any nighttime work is strictly regulated and will be allowed only with prior approval
granted by the Owner subject to regulatory agencies having jurisdiction. All HDD
operations shall be accomplished during daylight hours, unless approved by the
Engineer. HDD work shall not begin after the hour pre-established as the latest
starting time that will allow completion during daylight hours, unless approved by
the Engineer. The Contractor shall provide a Work Plan submittal indicating the
proposed hours of operation and length of work week. All work plans shall be
subject to compliance with all applicable regulatory requirements for construction
activities and any off site impacts.

B. When hazards of nighttime work are carefully considered and determined to be
insignificant, nighttime work may be allowed only to complete a properly planned
HDD installation, and only if, in the opinion of the Engineer, a delay was caused
by reasonably-unavoidable circumstances and such nighttime work is necessary
to avoid placing an undue economic hardship on the Contractor.

C. In emergency situations, or where delay would increase the likelihood of a failure,
nighttime work may be allowed to complete a delayed HDD installation.

D. Pipe pullback operations shall continue on a 24-hour per day basis until pipe
pullback is complete, but work shall be properly planned and scheduled to avoid
or minimize pipe pullback operations at night to the extent possible.

3.07 INSTALLATION ACCEPTANCE AND CLEANUP

A. Defects which may affect the integrity or strength of the pipe in the opinion of the
Engineer shall be repaired or the pipe replaced at the Contractor's expense.

B. All exposed carrier pipe that is pulled into the receiving pit behind the pull head
shall be inspected for damage. Depending on the gouging, abrading or damage
witnessed, the pipe may be accepted, de-rated, reinstalled, or abandoned as
unusable per the Contract Documents. If the newly installed pipe is deemed
damaged and unusable, the Contractor shall dig and replace the pipe to the extent
directed by the Engineer at no additional expense to the Owner.

C. Following the installation, the project site shall be returned to a condition equal to
or better than the pre-construction condition of the site. All excavations will be
backfilled and compacted and all surfaces shall be restored per the Contract
Documents.
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D. Contractor shall verify that all utilities, structures, and sub-surface features within
the envelope of possible impact of the HDD operation as determined for the project
specific site conditions are sound and in proper working order.

3.08 FLUSHING, PRESSURE/LEAKAGE TESTING AND DISINFECTION

A. Except when the cartridge method is used where site constraints prevent pre-
assembly of the pipe (as approved by the Engineer), perform an allowable leakage
test in accordance with AWWA C600 and Section 15030 or a low pressure air test
(procedure shall be proposed by Contractor and approved by Engineer) on the full
length of pipe prior to pipe pullback but after all sections have been welded, fused
or assembled. In the event that available lay down area does not permit assembly
of the entire pipe length prior to pullback, the two assembled sections shall be
tested independently.

B. A hydrostatic pressure test shall also be performed on the complete, installed pipe
(i.e. after completion of all HDD procedures) in accordance with AWWA C600 and
as described in Section 15030.

C. The carrier pipe shall be flushed and disinfected as described in Sections 15020
and 15025 or as otherwise approved in advance by the Engineer.

D. As an alternative, but only when approved by the Owner, the carrier pipe can be
filed with potable water, pressure tested and disinfected prior to insertion.
Contractor shall provide Engineer with full work plan to employ this alternative.

3.09 CONNECTION TO ADJOINING PIPE

A. Perform connections in accordance with Sections 01000, 15000, 15105, 15120,
15125, 15130, and 15170, as applicable, from the directionally drilled pipe to
adjacent pipe, with support, backfill and compaction per Section 02210.

END OF SECTION
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SECTION 02540

EROSION AND SEDIMENTATION CONTROL

PART 1: GENERAL

1.01 SCOPE OF WORK

The work under this section consists of providing all labor, materials, tools, equipment,
and services required to design, perform and maintain all temporary and permanent
erosion and sedimentation control throughout the Work area (including borrow, storage
and disposal areas) as indicated on the Drawings and as specified within this section
and related sections of the Specifications.

A. Erosion and sedimentation control shall include excavation, grading, temporary
seeding, permanent seeding, maintenance, legal sediment disposal, permits and
all other required Work and shall be in accordance with the IDEM SWQM.

B. In addition to the requirements of these Specifications, comply with all local Soil
and Water Conservation District (SWCD) laws, rules and regulations and all
other Federal, State, County and local requirements for erosion and
sedimentation control. Contractor shall be required to install and maintain all
required Soil and Erosion Control measures as required by the controlling
authority and as detailed in the Contract Documents. If the contract’s erosion
control permit falls under the authority of a proposed road project, the Contractor
shall maintain all Soil and Erosion Control measures installed by others. If the
Contractor damages the existing Soil and Erosion control measures during
installation of the mains, the Contractor shall repair or replace the items as
required.

C. The Contractor shall be responsible for implementing the Best Management
Practices (BMPs) to prevent and minimize erosion and resultant sedimentation in
all cleared and grubbed areas during and after construction. This section covers
the work necessary for the installation of pipe lines and measures for the
prevention of soil erosion and control of sedimentation. The Contractor shall
furnish all material, labor and equipment necessary for the proper installation,
maintenance, inspection, monitoring, reporting and removal of erosion
prevention and sediment control measures and, if applicable, to cause
compliance with all local permits and the State of Indiana Department of
Environmental Management and State of Indiana Department of Natural
Resources.

1. For disturbances over one (1) acre, the Owner or Engineer shall submit under
Indiana Department of Environmental Management (IDEM) Rule 5 a Notice of
Intent (NOI) for coverage under the National Pollutant Discharge Elimination
System (NPDES) General Permit Rule for Stormwater Discharges Associated
with Construction Activity. Upon request, Contractor shall provide any
required supporting documents, including Storm Water Pollution Prevention
Plan (SWP3). The construction site shall comply with all terms and
conditions of the General Permit Rule 327 IAC 15-5 (Rule 5).
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2. Contractor shall not commence construction activities until given notice from
the Owner or Engineer, which is typically after thirty (30) calendar days
following submittal of the NOI. Contractor shall verify requirements governed
by specific community MS4 districts that may have additional requirements
that shall be met prior to initiation of land disturbance.

3. Construction activities shall not begin prior to verification that the
Construction Plan meets the minimum requirements of the Rule and the
submittal of the NOI letter.

4. Contractor must notify IDEM and the review authority of the actual start date
within 48 hours of starting land disturbance activities.

5. Contractor shall implement the Construction Plan throughout the life of the
project. The Construction Plan must be implemented before, during, and
after construction activities.

6. Contractor shall post the approved NOI Stormwater permit at the Work site.
7. Contractor shall comply and maintain fueling area spill containment.

8. Contractor shall provide dewater pump discharge water filtration bags.

D. The project will be inspected by the local MS4 Coordinators, any and all fines or
penalties related to an issued Notice of Violation (NOV) accessed by the
controlling authority shall be the responsibility of the Contractor.

1.02 GENERAL REQUIREMENTS

A. Any disturbance as the result of modifications to the site drainage’s features or
topography requires protection from erosion and sedimentation.

B. All excavations shall be in conformity with the lines, grades, and cross sections
shown on the Contract Drawings or established by the Engineer.

C. ltis the intent of this Specification that the Contractor conducts the construction
activities in such a manner that erosion of disturbed areas and off site
sedimentation be absolutely minimized.

1.03 SUBMITTALS

A. Contractor shall submit Shop Drawings, manufacturer’s literature and product
data, certifications, and other required submittals for all products furnished under
this section in accordance with Section 01300 as well as the following submittals:

1. Certificate of compliance with the standards specified below for each source
of each material.

2. List of disposal sites for waste and unsuitable materials and evidence of all
required approvals and permits for use of those sites.
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1.04 RELATED WORK

Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01300 Submittals
Section 01600 Products

Section 01700 Project Closeout

Section 02105 Clearing and Grubbing

r & m m O O » »

Section 02210 Trenching, Backfilling and Compacting

Section 02230 Stream Crossing
J. Section 02820 Lawn Restoration and Landscaping

K. Section 15000 Piping General Provisions

1.05 REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA, ASTM,
ASME, ANSI etc.) shall mean the most current available revision. The following
referenced documents are a part of this section. Comply with all applicable provisions
and recommendations of the following documents, except as otherwise specified herein.
Where a referenced document contains references to other standards, those other
standards are included as references under this section as if referenced directly. In the
event of a conflict between the requirements of this section and those of the referenced
documents, Engineer shall determine which requirements shall prevail.

A. Indiana Administrative Code Title 327 Water Pollution Control Division (327 IAC)

B. Indiana Construction/Land Disturbance Storm Water Permitting General Permit
Rule 327 IAC 15-5 (Rule 5).

C. Indiana Department of Environmental Management (IDEM) Storm Water Quality
Manual (SWQM) Chapter 7: Storm Water Quality Measures — Construction and
Land-Disturbing Activities.

D. IDEM Rule 5 Guidance for Construction Plan/Storm Water Pollution Prevention
Plan Development.

PART 2: PRODUCTS

2.01 MATERIALS - GENERAL
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A. Materials for use in erosion and sedimentation control devices shall be in

accordance with IDEM SWQM, local SWCD and MS4 requirements, the
Drawings, and the SWP3.

PART 3: EXECUTION

3.01

3.02

INSTALLATION AND MAINTENANCE

All installation and maintenance shall be conducted in accordance with this
Specification and the IDEM SWQM. In the event of a discrepancy between this
Specification, Manufacturer’'s recommendations and the IDEM SWQM, the more
stringent requirements shall take precedence.

If applicable, all requirements of the NPDES Permit shall be followed. In the
event of a discrepancy between this Specification and the NPDES Permit
requirements, the more stringent requirements shall take precedence.

If possible, erosion and sedimentation control devices shall be established prior
to clearing operations in a given area. Where such practice is not feasible, the
erosion and sedimentation control device(s) shall be established concurrent with
the clearing operations or immediately following completion of the clearing
operations.

The Contractor shall furnish the labor, materials and equipment required for
routine maintenance of all erosion and sedimentation control devices. At a
minimum, maintenance shall be scheduled as required for a particular device to
maintain the removal efficiency and intent of the device. Note that specific
maintenance intervals for various measures and practices are specified within
the IDEM SWQM. Of the maintenance requirements specified herein and in the
IDEM SWQM, the more stringent shall take precedence for each and every
sediment and erosion control measure utilized on the site. Maintenance shall
include but not be limited to 1) the removal and satisfactory, legal disposal of
accumulated sediment from traps or silt barriers and 2) replacement of filter
fabrics used for silt fences and stone impaired by sediment in stone filters, gravel
construction entrances, etc. Maintenance as noted in items 1) and 2) above shall
be performed as required, and at least once every 3 months for the duration of
construction activities. Sediment removed from erosion and sedimentation
control devices shall be disposed of in locations that will not result in off-site
sedimentation as acceptable to the Engineer, at no additional cost to the Owner.
If no suitable on site locations are available, all such sediment will be legally
disposed of off site, at no additional cost to the Owner.

ADDITIONAL REQUIREMENTS

The Contractor shall provide adequate means to prevent any sediment from
entering any storm drains, curb inlets (curb inlet filter box), ditches, streams, or
bodies of water downstream of any area disturbed by construction. Excavation
materials shall be placed upstream of any trench or other excavation to prevent
sedimentation of offsite areas. Silt fence will be provided, at no additional cost to
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the Owner, around excavation materials if deemed necessary by the Engineer.
In areas where a natural buffer area exists between the work area and the
closest stream or water course, this area shall not be disturbed.
B. The Engineer may direct the Contractor to place any additional sediment and
erosion control devices at other locations not shown on the Drawings.
3.03 INSPECTIONS AND MAINTENANCE
A. The Contractor shall designate an Authorized Representative to perform

inspections and maintenance as described within the General Permit.

END OF SECTION
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SECTION 02558

IDENTIFICATION/LOCATION GUIDE

PART 1: GENERAL

1.01  SCOPE OF WORK
A. The work under this Section consists of providing all labor, materials, tools,

equipment, and services required to provide identification tape, location (tracer)
wire, test/tracer boxes, and marker posts as indicated on the Drawings and as
specified within this section and Sections 01011, 02210, and 15000. Contractor
shall furnish tracer wire, identification tape, test/tracer boxes, marker posts, and
all other materials that are not furnished by Owner. Refer to Sections 01000,
01011, and 01075 for materials to be furnished by the Owner.

1.02 SUBMITTALS

A. Contractor shall submit Shop Drawings, manufacturer’s literature and product
data, installation instructions, certifications and other required Submittals for all
products furnished under this section in accordance with Section 01300.

1.03 RELATED WORK

Section 01000 Summary of Work
Section 01011 Special Provisions
Section 01075 Basis of Payment
Section 01300 Submittals
Section 01600 Products

Section 01700 Project Closeout

Section 02210 Trenching, Backfilling and Compacting

I ® mmo o m »

Section 15000 Piping — General Provisions

Section 15130 Pipe Specialties

1.04 REFERENCE

Unless otherwise indicated, all references herein to other standards (e.g. AWWA,
ASTM, ASME, ANSI, etc.) shall mean the most current available revision.
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PART 2: PRODUCTS

2.01

2.02

DETECTABLE IDENTIFICATION TAPE (FOR WATER MAINS AND HYDRANT
BRANCHES)

Detectable identification tape shall be manufactured of laminated polyethylene
with a minimum overall thickness of 6 mil, including a 0.3-mil thick metallic foil
core encased between two layers of clear polyethylene film. The tape and ink
shall be chemically inert and highly resistant to alkalis, acid and other destructive
agents found in soil. Detectable tape width shall be 2 inches.

Detectable tape shall have Blue background color (per APWA color code
standards) and shall be imprinted “CAUTION - WATER LINE BURIED BELOW”
with abrasion-resistant black letters using permanent ink. Imprint shall repeat
itself a minimum of once every 2 feet for entire length of the tape.

. Tape shall conform to the following requirements:

Property Method Value
Width 2 inches
Overall Thickness ASTM D-2103 6.0 mil
Thickness Foil Core ASTM D-2103 0.3 mil

Foil Purity - >=99%

Weight ASTM D-2103 34 Ibs./1000 sq. ft.

Tensile Strength ASTM D-882 3600 psi (45 Ibf. for 2” tape)
Elongation ASTM D-882 60%

PPT Resistance ASTM D-2582 15.5 Ibf.

Printability ASTM D-2578 >= 40 Dynes

Tape Color APWA Blue

Imprint (black) “CAUTION — WATER LINE

BURIED BELOW”

Detectable identification tape shall be Terra Tape® Sentry Line® detectable tape
as manufactured by Reef Industries, Inc., Houston, Texas.

Splices shall be made with Terra Clips manufactured by Reef Industries, Inc.

LOCATION (TRACER) WIRE

For piping installed by open cut or bore-and-jack (i.e. casing installations per
Section 02220):

1. Location wire shall be direct burial #10 or #12 AWG (0.1019- or 0.0808-inch
diameter conductor, respectively), 21% conductivity solid annealed copper-
clad, carbon steel core high-strength tracer wire, with at least 430 pounds
average tensile break load, minimum 10% elongation, with 30 mil high-
molecular weight, high-density, blue polyethylene jacket complying with
ASTM D1248, 30 volt rating.
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2. Location wire shall be from Copperhead Industries, LLC, part number 1230B-
HS (#12 AWG); DURAtrace CCS (#10 AWG) by DURAtrace; PRO-TRACE
HF-CCS PE30 (#10 AWG) as manufactured by Pro-Line.

B. For piping installed by directional drilling (per Section 02458):

1. Location wire shall be direct burial #10 or #12 AWG (0.1019- or 0.0808-inch
diameter conductor, respectively), 21% conductivity solid annealed copper-
clad, high-carbon steel core hard drawn extra-high strength horizontal
directional drill tracer wire with at least 1,150 pounds average tensile break
load, minimum 1% elongation, with 45 mil high-molecular weight, high-
density, blue polyethylene jacket complying with ASTM D1248, 30 volt rating.

Splices shall not be permitted on tracer wire installed by HDD.

Location Wire for HDD applications shall be from Copperhead Industries,
LLC, SoloShot part number 1245B-EHS (#12 AWG) or PRO-TRACE HDD-
CCS PE45 (#12 AWG) as manufactured by Pro-Line.

C. For piping installed by pipe bursting method (per Section 02350)

1. Location wire shall be direct burial copperclad steel reinforced tracer wire
specifically designed for use in pipe bursting applications.

2. Wire shall be 7 X 7 stranded copper clad steel with 0.208-inch bare outside
diameter, a 50 mil HDPE jacket and at least 4,700 pounds average tensile
break load. Wire shall be rated 30 volts, and insulation shall be rated 600
volts.

Splices shall not be permitted on tracer wire installed by pipe bursting.

Location wire for pipe bursting applications shall be SoloShot Xtreme from
Copperhead Industries, LLC.

D. Wire shall be blue in color per APWA color code.

E. Wire insulation shall be highly resistant to alkalis, acid and other destructive
agents found in soil.

F. The location wire shall have water-blocking characteristics, be corrosion
resistant, and have UV protection.

G. All splices shall be encased with a waterproof connector rated at 30 Volts for
direct bury and submersion applications that is recommended by the wire
manufacturer for the intended application and installation method. Connectors
shall be furnished by the same supplier as the wire.

2.03 TEST/TRACER BOXES

A. All test/tracer boxes shall be 18-inch long, adjustable-to-grade, 4-inch inside
diameter, ABS plastic box flared and squared at base with a 1 }2” cast iron flange
at top for heavy-duty installation at grade. Lid shall be a one piece locking cast
iron lid with “Test Station” marked on lid and shall contain 5 screw-type brass
terminals (or other quantity as approved) on a non-conductive terminal board,
which shall be secured in place beneath the lid.
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2.04

Test/tracer boxes shall be Model T4 as manufactured by Handley Industries, Inc.,
Jackson, Michigan.

MARKER POSTS

Marker posts shall be fiber-composite marker posts with a minimum length of 66-
inches, 4-inch width, and a concave design that allows the post to flatten out
completely upon vehicle or direct tire impact at highway speed, then snap back to
its normal upright position. Tensile strength as tested per ASTM D-638 shall be
at least 50,000 psi. The posts shall be UV-stabilized for fade resistance, and
color shall be standard blue for water. Posts shall be temperature stable and
remain flexible from -40 to at least 140 degrees F.

The decals must be UV stable, all-weather type with a no dig symbol and
standard 811 logo. Decals shall use contrasting color-fast vertical white lettering
on blue background (except as otherwise indicated below).

Installed Location Text Rhino Decal
Pipeline WARNING: WATER PIPELINE GD8-1333K
Butterfly & Gate Valves | WARNING: WATER VALVE GD8-5226K
Blow-Off Assemblies WARNING: WATER LINE BLOW GD-5411K
OFF (plus 811
(blue lettering on white background) patch decal)
Air Valves WARNING: AIR RELEASE VALVE | GD-5472K

. All marker posts shall be Rhino FiberCurve™ with SunCoat™ coating or

Carsonite Curv-Flex™ Marker. Where required in Section 01011, marker posts
shall be provided with PolyTech Coating™. Marker posts shall be manufactured
by one of the following approved manufacturers:

Rhino Marking and Protection Systems Carsonite International

A Division of REPNET, Inc. 605 Bob Gifford Boulevard
280 University Drive Southwest Early Branch, SC 29916
Waseca, MN 56093 1-800-648-7916

1-800-522-4343

PART 3: EXECUTION

3.01

3.02

GENERAL

Install identification tape and location wire over the centerline of all buried potable
water mains, hydrant branches, and trenched services as indicated on the
Drawings and as specified within this Section and Sections 02210 and 15000

INSTALLATION OF DETECTABLE IDENTIFICATION TAPE

Install detectable identification tape with all trenched potable water lines
(including mains and fire hydrant branches, but not service lines) in accordance
with the manufacturer’s installation instructions and as specified herein. This
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tape shall provide an early warning at shallow depth excavation and assists with
locating the pipe during excavation.

B. Install identification tape one foot above the top of the pipe, but not less than one
foot below finished grade.

Detectable identification tape shall be installed continuous from valve to valve
and valve to hydrant. Splice detectable identification tape per manufacturer's
instructions to maintain electrical continuity.

3.03 INSTALLATION OF LOCATION (TRACER) WIRE

A. Install location (tracer) wire with all pipe (regardless of pipe material, size, or
function) in accordance with the manufacturer’s installation instructions and as
specified herein and in Sections 02210, 02458, and 15000.

B. For piping installed by open cut method:

1. Install the location wire directly on top of the buried pipe, but outside the
polyethylene encasement (when applicable), prior to placing backfill. Wire
shall be taped to the pipe or polyethylene encasement with polyethylene tape
at a minimum spacing of 10 feet.

2. The wire shall be contiguous except at test stations, valve boxes (where
approved), and where splicing is permitted as specified herein. Splices shall
be completed per the manufacturer's recommendations and shall be
watertight.

3. At every valve box (including fire hydrant branch valves), the wires (one in
each direction) shall be extended upward along the exterior of the valve box
for connection of locating equipment and taped to the valve box
approximately twelve inches (12”) below grade with polyethylene tape.
Provide adequate slack in the wire leads both above and below the tape to
reduce breakage from pulling or settlement. Each wire shall penetrate the
valve box through a drilled hole fitted with a rubber grommet approximately
six inches (6”) below grade. If directed by the Owner, loop the location wire
into the valve box to maintain continuity of the wire through the valve box
installation. Wires shall be provided with at least three feet (3’) of extra slack
on each tracer wire (total of 6' extra wire when looped) at each valve box.
Neatly coil the extra wire inside the valve box within easy reach. Do not allow
wires to become twisted together.

4. Maximum spacing between accessible test points shall be 1,250 feet. Where
spacing between valve boxes exceeds 1,250 feet, location wire shall be
terminated at a separate test/tracer wire box.

5. Contractor shall test continuity of all wires upon completion of backfill. Any
wire that fails the continuity test shall be replaced by the Contractor.

C. For piping installed by bore-and-jack (i.e. casing installations per Section 02220),
horizontal directional drilling (per Section 02458), or pipe bursting (per Section
02350):

1. Wire shall either be wrapped around the pipe or taped with polyethylene tape
to the pipe at a minimum spacing of 10 feet before installation.
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2. The wire shall be contiguous between drill/bore entry and exit with no splices.
Install a test/tracer wire box at each end.

3. Regardless of the piping material, a minimum of three (3) tracer wires shall
be affixed to the pipe and installed simultaneously with pullback of the pipe
(HDD) or jacking of the pipe (casing installations).

4. When ductile iron pipe is used, tracer wires shall be installed outside the
polyethylene encasement.

5. Contractor shall test continuity of all wires upon completion of HDD pipe
pullback (or upon sealing the casing ends for casing installations). If all wires
fail the continuity test, the directional drill or casing installation will be
rejected.

6. Connectors shall be furnished by the same supplier as the wire. Connectors
shall be connected to one or the three installed tracer wires.

3.04 INSTALLATION OF TEST/TRACER WIRE BOXES

A. Unless otherwise indicated in Section 01011 or directed by the Owner, 