| TECHNICAL SPECIFICATIONS ADDENDA 1
DIVISION 2: SITE WORK
02570: STEEL PIPE, MORTAR LINED AND MORTAR COATED (AWWA C200,
MODIFIED)

PART 1 GENERAL
1.01 THE REQUIREMENT

A. The Contractor shall provide mortar-lined steel pipe coated as specified herein,
complete, in accordance with the Contract Documents.

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A. Commercial Standards: The following standards are listed for convenience
only. All specified standards, whether listed or not, shall apply to the Work.

ANSI/ASTM A 20 General Requirements for Steel Plates for Pressure Vessels
ASTME 165 Practice for Liquid Penetrant Examination
ASTM A 193 Standard Specification for Alloy-Steel and Stainless Steel

Bolting for High Temperature or High Pressure Service and
Other Special Purpose Applications

ASTM A 307 Standard Specification for Carbon Steel Bolts and Studs,
60,000 PSI Tensile Strength

ASTM A 370 Test Methods and Definitions for Mechanical Testing of
Steel Products

ASTM A 516 Pressure Vessel Plates, Carbon Steel, for Moderate- and

Lower-Temperature Service

ASTM A 572 Standard Specification for High-Strength Low-Alloy
Columbium-Vanadium Structural Steel

ASTM A 673 Standard Specification for Sampling Procedure for Impact
Testing of Structural Steel

ASTM A 1011 Standard Specification for Steel, Sheet and Strip, Hot-
Rolled, Carbon, Structural, High-Strength Low-Alloy,
High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength

ASTM A 1018 Standard Specification for Steel, Sheet and Strip, Heavy-
Thickness Coils, Hot-Rolled, Carbon, Commercial,
Drawing, Structural, High-Strength Low-Alloy, High-
Strength Low-Alloy with Improved Formability, and Ultra-
High Strength
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ASTM A 1064 Standard Specification for Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for Concrete

ANSIVAWWA C200 Steel Water Pipe 6 In and Larger

ANSIVAWWA C205 Cement-Mortar Protective Lining and Coating for Steel
Water Pipe - 4 In and Larger - Shop Applied

ANSIVAWWA C206 Field Welding of Steel Water Pipe

ANSIVAWWA C207 Steel Pipe Flanges for Waterworks Service 4 in to 144 in

ANSIVAWWA C208 Dimensions for Fabricated Steel Water Pipe Fittings

ANSI/TAWWA C209 Cold Applied Tape Coatings for the Exterior of Special
Sections, Connections, and Fittings for Steel Water
Pipelines

ANST/TAWWA C210 Liquid-Epoxy Coating Systems for the Interior and Exterior
of Steel Water Pipelines

ANSVTAWWA C214 Tape Coating Systems for the Exterior of the Steel Water
Pipelines

ANSIVAWWA C215 Extruded Polyolefin Coatings for the Exterior of Steel
Water Pipelines

ANSIVAWWA C216 Heat-Shrinkable Cross-Linked Polyolefin Coatings for the
Exterior of Special Sections, Connections, and Fittings for
Steel Water Pipelines

ANSI/AWWA C218 Coating the Exterior of Above Ground Steel Water
Pipelines and Fittings

ANSIVTAWWA C222 Polyurethane Coatings for the Interior and Exterior of
Steel Water Pipe and Fittings

ANSIVTAWWA C602 Cement-Mortar Lining of Water Pipelines 4-In (100 mm)
and Larger - In Place

ANSIVAWWA C604 Installation of Steel Water Pipe — 4 In. (100 mm) or Larger

ANSI/ASTM A 36 Carbon Structural Steel

ANSI/ASTM A 283 Low and Intermediate Tensile Strength Carbon Steel Plates
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ASTM A 570 Steel Sheet and Strip, Carbon, Hot-Rolled Structural
Quality

ASTM A 572 High-Strength Low-Alloy  Columbium-Vanadium
Structural Steel

ASTM C 31 Standard Practice for Making and Curing Concrete Test
Specimens in the Field

ASTM C 33 Standard Specification for Concrete Aggregates

ASTM C 39 Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimens

ASTM C 150 Portland Cement

ASTM C 497 Standard Test Methods for Concrete Pipe, Manhole
Sections, or Tile

ASTME 165 Liquid Penetrant Examination for General Industry

ASTM E 340 Standard Test Method of Macroetching Metals and Alloys

ANSIVAWS D1.1 Structural Welding Code — Steel

ANST/AWS A3.0 Standard Welding terms and Definitions

ANSI/ AWS QC1 Standard for AWS Certification of Welding Inspectors

API Standard 1104 Welding Pipelines and Related Structures

AWWA M-11 Steel Water Pipe - A Guide for Design and Installation

ASME Boiler and Pressure Vessel Code

NSF 61 Drinking Water System Components — Health Effects

SPFA Quality Certification Program for Steel Pipe and Accessory
Manufacturers

1.03 CONTRACTOR SUBMITTALS

A. Shop Drawings: Submit shop drawings of pipe and fittings in accordance
with the requirements in Section 01300 - Contractor Submittals, and the
following supplemental requirements as applicable. Fittings and specials shall
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conform to Section 02572 - Steel Pipe Fabricated Specials. Contractor's
submittals for steel pipe and specials shall be coordinated between the sections.

1. Fabrication Information

a.

€.

Pipe/fitting wall construction details which indicate the type and
thickness of cylinder; the position, type, size, and area of
reinforcement; manufacturing tolerances; maximum angular joint
deflection limitations; and all other pertinent information required
for the manufacture and installation of the product.

Welded joint details shall be submitted for all joint types, including
beveled ends for alignment conformance and deep bell or butt
strap joints required for control of temperature stresses.

Rubber gasket joint design and details complete with dimensions,
tolerances, and performance or test data.

Pipe Fabricator's Credentials: Submit the credentials of the pipe
manufacturer/fabricator. Credentials shall include reference names,
telephone numbers, and descriptions of projects for pipe
conforming to AWWA C200 that is of similar diameter, length,
and wall thickness to the pipe in this project. Project description
shall include length, diameter, wall thickness, steel metallurgy,
location of facility where pipe was manufactured/fabricated, and
names of key plant personnel responsible for the manufacturing
process. Submit names and qualifications of current plant
personnel to be responsible for manufacture of the pipe in this
project. To demonstrate ability to meet the schedule requirements
of this project, submit project descriptions and
manufacturing/fabrication schedules for other currently contracted
pipe projects at the Fabricator's plant. The manufacturing /
fabrication schedule for the pipe in this project shall be identified
on schedule submittals.

Manufacturer's Written Quality Assurance/Control Program.

2. Materials: Material lists and steel reinforcement schedules which
include and describe all materials to be utilized. Metallurgical test reports
for steel proposed for use on the project. Submit chemical and physical
test reports from each heat of steel that indicate the steel conforms to the
Project Specifications.

3. Line Layout Information
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Line layout and marking diagrams compatible with the
requirements of AWWA Manual 11 (M-11) and which indicate
the specific number of each pipe and fitting and the location of
each pipe and the direction of each fitting in the completed line.
In addition, the line layouts shall include: the pipe station and
centerline elevation at all changes in grade or horizontal alignment;
the station and centerline elevation to which the bell end of each
pipe will be laid; all elements of curves and bends, both in
horizontal and vertical alignment. The location of all metered pipe
sections, beveled ends for alignment conformance, and deep bell
or butt strap joints for temperature stress control shall be clearly
indicated on the diagrams.

Dimensional drawings of all valves, fittings, and appurtenances as
specified in Section 15000 — Piping, General.

Drawings showing the location and details of bulkheads for
hydrostatic testing of the pipeline, and details for removal of
test bulkheads and repair of the lining.

Details and locations of closures for length adjustment, temporary
access manways, vents, and weld lead pass holes as indicated and
as required for construction convenience.

4. Provide each pipe, fitting, or appurtenance with a clear, permanent,
waterproof, marked identification on the spigot end of the pipe. Markings
shall include the following:

a.

Identity each pipe, special, and fitting by the piece number shown
on the pipeline layout schedule corresponding to position along the
pipeline.

Size and design class of pipe as indicated on the pipeline layout
schedule

Date of manufacture

Manufacturer’s trademark or name

Bends: field top mark, long side of bend, deflection angle
Beveled pipe: field top mark, long side of bevel, bevel degree

Special notations and tagging of special items for location on
pipeline
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5. Welding Information

a.

Information regarding location, type, size, and extent of all
welds with reference called out for Welding Procedure
Specifications (WPS) numbers shall be shown on the shop
drawings. The shop drawings shall distinguish between shop and
field welds. Shop drawings shall indicate by welding symbols or
sketches the details of the welded joints, and the preparation of
parent metal required to make them.

Written welding procedures for shop and field welds, including
Welding Procedure Specifications (WPS's) and Procedure
Qualification Records (PQR's).

Written nondestructive testing procedure specifications, and
nondestructive testing personnel qualifications for shop and field
welds.

Current welder performance qualifications (WPQ's) shall be
submitted for each welder used prior to its performing any Work
either in the shop or field. Qualification testing shall be as
specified in Article 1.4 — Quality Assurance, Paragraph F, in this
Section.

Submit the credentials of the Contractor's certified welding
inspectors (CWI's) and quality control specialist for review prior to
starting any welding in the shop or field. The credentials shall
include, but not be limited to, American Welding Society QC-1
Certification.

Submit all nondestructive testing (NDT) data for each shop-
welded and field-welded joint. This data shall include all testing
on each weld joint, including re-examination of repaired welds,
using radiographic, magnetic particle, dye penetrant examination,
ultrasonic, or air test examination methods specified. Test data
shall be reviewed and signed by the welding inspector(s).

Submit a welder log for field and shop welding. Log shall list all
welders to be used for the Work and the types of welds each
welder is qualified to perform.

Submit a welding map showing the sequence of welds for all field
welds.
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1. Submit a written weld repair procedure for each type of shop
and field weld proposed for use on the Project.

j. Submit a written rod control procedure for shop and field
operations demonstrating how the Contractor intends to maintain
rods in good condition throughout the Work. The rod control
procedure shall also demonstrate how the Contractor intends to
ensure that the proper rods are used for each weld.

6. Handling and Support Information: Detail drawings indicating the type,
number and other pertinent details of the slings, strutting and other
methods proposed for pipe support and handling during manufacturing,
transport, and installation. Calculations supporting the handling and
support system design shall be submitted. Drawings and calculations shall
be sealed by a registered professional engineer.

7. Control of Temperature Stresses
a. Submit proposed sequencing of events to control temperature

stresses in the pipe wall during installation prior to starting of any
field welding.

b. Submit the proposed sequencing of events or special techniques to
minimize distortion of the steel as may result from shop welding
procedures.

C. Submit plan for monitoring pipeline temperatures.

8. Field Lining

a. Submit field lining contractor’s credentials.

b. Submit a description of lining equipment and personnel to be used.

C. Submit written procedures for pipe surface preparation, lining
application, and curing.

d. Submit cement mortar mix design.

B. Certifications: Furnish a certified affidavit of compliance for all pipe and other
products, materials, or related work provided under this Section, as specified in
ANSIVTAWWA C200, C205, C602, and C206, respectively, and the following
supplemental requirements:

1. Compliance with the additional requirements included in these Contract
Documents.
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2. Physical and chemical properties of all steel.
3. Hydrostatic test reports.

4. Results of production weld tests.

5. Sand, cement, and mortar tests.

6. Rubber gasket tests.
7. All materials are NSF approved for use with potable water.

8. Pipe temperature complies with Specifications prior to pouring pipe zone
material, during and between periods of CLSM placement, and prior
to and during welding temperature control joints (including supporting

data).
9. All welds were performed in conformance with these documents.
C. All expenses incurred in making samples or collecting data for certification of

tests shall be borne by the Contractor at no increased cost to the Owner.
1.04 QUALITY ASSURANCE

A. Certificate of Conformance: Certain key steps are to be witnessed or verified by
the Engineer at the appropriate time as being in conformance with the

requirements.

1. Provide Certification of Conformance, signed by an officer of the
company, containing Project name, Contractor’s name and address, item
or service, specification number and title, purchase order, if applicable,
Contractor’s ID number and drawing numbers verifying that the materials
and equipment confirm to the requirements of the specification.

2. List all deviations from requirements of the Contract Documents.
Contractor shall specifically ensure that a copy of the specification (with
all addenda) is readily available at each fabricating or production location
where work is in progress.

A-B. Inspection: All pipe, linings, welds, coatings, and related work shall be
subject to inspection at the place of manufacture and/or the place the Work is
performed in accordance with the provisions of ANSI/AWWA C200, C205,
C206, C602, C209, C214, C215, and C222 as applicable, as supplemented by
the requirements herein. Notify the Engineer in writing not less than 14 calendar
days prior to the start of any phase of the pipe manufacture, welding, lining,
coating, testing, or field operations.
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| B-C. Tests: Except as modified herein, all materials used in the manufacture of the
pipe shall be tested in accordance with the requirements of ANS/AWWA
C200, C205, C206, and C602, as applicable.

1. After the joint configuration is completed and prior to lining with cement-
mortar, if applicable, each length of pipe of each diameter and
pressure class shall be shop-tested and certified to a pressure of at
least 75 percent of the minimum yield strength of the pipe steel. Test
pressure shall be maintained for a sufficient time to observe the weld
seams. There shall be no leaks. Any leaks shall be repaired and the pipe
retested.

2. Production weld tests as required in ANSI/AWWA C200, except weld
tests shall be conducted on each 5,000 feet of production welds at a
minimum, and at least one set of tests per operator per work shift shall be
performed.

| €-D. Perform said material tests at no additional cost to the Owner. The Engineer
shall have the right to witness all testing conducted by the Contractor; provided,
that the Contractor's schedule is not delayed for the convenience of the Engineer.

| D-E. In addition to those tests specifically required, the Engineer may request
additional samples of any material including mixed concrete and lining and
coating samples for testing by the Owner. The additional samples shall be
furnished at no additional cost to the Owner.

E-F.  Welding Procedure Specifications: All welding procedures used to fabricate
and install pipe shall be in accordance with the ASME Boiler and Pressure
Vessel Code (BPVC) for shop welds and ANSI/AWS DI1.1 for field welds.
Written welding procedures shall be required for all welds, both shop and
field. Welds qualified per the ASME BPVC shall include Supplementary
Essential Variables for notch-tough welding. All provisions of ANSI/AWS D1.1

pertaining to notch-tough welding shall apply.

G. Welder Performance Qualifications: All welding shall be done by skilled
welders, welding operators, and tackers who have had adequate experience in the
methods and materials to be used. Welders shall be qualified by the Contractor
under the provisions of ASME BPVC for shop welds and ANSI/AWS D1.1 for

field welds. Furnish all material and bear the expense of qualifying welders.

1. Certify by name all qualified personnel. Qualification and
requalification shall be at the Contractor’s expense.

August 2015 02570-9 California American Water
Transmission Mains for MPWSP



| TECHNICAL SPECIFICATIONS ADDENDA 1
DIVISION 2: SITE WORK
02570: STEEL PIPE, MORTAR LINED AND MORTAR COATED (AWWA C200,
MODIFIED)

2. Conduct tests of welders when required by the Engineer in accordance
with the Code, and in the presence of the Engineer who shall determine
the quality of the work.

3. As work progresses, Engineer may require additional test specimens. No
welder whose work is at any time found unsatisfactory shall remain
employed on the work regardless of the quality of his earlier test welds.
Each hand weld specimen shall be plainly marked with the welder’s
identifying symbol.

G-H. Shep-Nondestructive Testing: Nondestructive testing shall be performed for
various weld categories as specified below. Testing shall include submitting
written documentation of procedures per Section V, and acceptance criteria shall
be in accordance with Section VIII of the ASME Boiler and Pressure Vessel

Code.

1. Butt Joint Welds: Spot radiographically examine pipe in accordance with
Paragraph UW-52 of the ASME Boiler and Pressure Vessel Code
Section VIII, Division 1.

a. Take precautions for protection of personnel from harmful effects
of radiation.

b. Use fine grained film for optimum film quality. Deliver all
radiographs to the Engineer, to become the property of the Owner.

C. Defective welds determined by radiographic examination shall be
removed by chipping or carbon air arching to sound metal and the
resulting cavities re-welded. Retest repaired welds using the same
methods specified for the original test.

d. Prepare and furnish a marking diagram showing the location of
each radiograph for each welded joint.

—€. If, in the opinion of the Engineer, the butt joint welds cannot
readily be radiographed, they shall be 100 percent ultrasonically
examined.

2. Fillet Welds: 100 percent examine all fillet welds using the magnetic
particle inspection method.

3. Groove Welds: 100 percent ultrasonically examine all groove welds that
cannot be readily radiographically spot examined.
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4. All Welds: Certified welding inspector shall 100 percent visually examine
all welds as a minimum.

5. In addition to weld tests hereinbefore specified, doubler pads shall be air
tested as stated in AWW A C206.

6. Refer to Section 01656 — Pressure Pipeline Testing and Disinfection for
field nondestructive testing.

member to train the contractor’s installation crews regarding pipe handling,
jointing, and backfilling. Training shall be provided for a minimum of two
weeks at the beginning of the project, and as needed during construction. The
staff member's duties shall include, but not be limited to, the following:

H-I.  Onsite Observation: The pipe fabricator shall provide an experienced staff

1. Observe the installation and welding of the pipe and fittings.

2. Report any concerns to the Engineer's onsite observer.

3. Answer questions and provide assistance to the Engineer and the
Contractor.

EJ.  Certified Welding Inspector (CWI): Furnish the services of a certified welding
inspector(s) for all shop and field welding as specified in AWWA C200 and
C206. The certified welding inspector(s) shall 100 percent visually inspect all
welds, verify proper procedures are being followed using qualified welders,
supervise Contractor's non- destructive testing, and witness Engineer's non-
destructive testing. The welding inspector(s) shall submit written certification
that all welds were performed in conformance with these documents. All shop
weld tests shall be reviewed and signed by the inspector(s).

+K.  Pipe Manufacturer/Fabricator: The manufacturer or fabricator of the pipe shall be
experienced in fabricating pipe of similar diameters and wall thicknesses
required for this Work and shall have the manufacturing capability to meet the
schedule requirements of this project. Experience shall include successful
fabrication to AWWA C200 standards of 36-inch and larger pipe with wall
thicknesses 0.300 - inch or larger within the 4-year period preceding the bid
date. This experience requirement shall apply to the fabrication plant facility and
responsible personnel, not to the firm which owns the facility or employs the
personnel.
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PART 2 PRODUCTS
2.01 GENERAL

A. Unless otherwise indicated, steel pipe, linings and coatings shall conform to
ANSIVTAWWA C200, C205, C602, C209, C214, C215, C216, and C222, as
applicable, subject to the following supplemental requirements. The pipe shall
be of the diameter and wall thickness shown, shall be furnished complete with
welded or gasket joints, as indicated in the Contract Documents, and all specials
shall be provided as required in Section 02572 - Steel Pipe Fabricated Specials.
For pipe larger than 24 inches in diameter, the inside diameter after lining shall
not be less than the nominal diameter indicated unless otherwise shown. Pipe
24 inches in diameter and smaller may be provided in standard outside
diameters.

B. Markings: Legibly mark all pipes and specials in accordance with the laying
schedule and marking diagram. Each pipe shall be numbered in sequence and
said number shall appear on the laying schedule and marking diagram in its
proper location for installation. All special pipe sections and fittings shall be
marked at each end with top field centerline. The word "top" shall be painted or
marked on the outside top spigot of each pipe section.

C. Handling and Storage: The pipe shall be handled by use of wide slings, padded
cradles, or other devices, designed and constructed to prevent damage to the pipe
coating/exterior. The use of chains, hooks, or other equipment which might
injure the pipe coating/exterior will not be permitted. Stockpiled pipe shall be
suitably supported and shall be secured to prevent accidental rolling and to
avoid contact with mud, water, or other deleterious materials. Stockpiled pipe
shall be supported on sand or earth berms free of rock exceeding 3 inches in
diameter. The ends of all pipe shall be securely bulkheaded or otherwise sealed
during transport to the jobsite. All pipe handling equipment and methods shall be
acceptable to the Engineer.

D. Pay the cost of replacement or repair of pipe which is damaged at no increased
cost to the Owner.

E. Strutting: Adequate strutting (stulling) shall be provided on all specials,
fittings, and straight pipe so as to avoid damage or distortion to the pipe and
fittings during handling, storage, hauling, and installation. The following
requirements shall apply:

1. The strutting shall be placed as soon as practicable after the pipe is
fabricated or the mortar lining has been applied and shall remain in place
while the pipe is loaded, transported, unloaded, installed and backfilled at
the jobsite.
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2. The strutting materials, size and spacing shall be the responsibility of the
Contractor and shall be adequate to prevent deflection and support the
earth backfill plus any greater loads which may be imposed by the
backfilling and compaction equipment. One strut shall be placed vertical
oriented with the top of pipe. One set of struts shall be set 2 feet from each
end of each pipe section and at a maximum interval of 15 feet in-between

3. Any pipe damaged during handling, hauling, storage, or installation due to
improper strutting shall be repaired or replaced.

F. Laying Lengths: Maximum pipe laying lengths shall not be limited unless
specifically required by the Drawings. Contractor shall select lengths to
accommodate the Contractor's operation.

G. Lining: The pipe lining shall have smooth dense interior surfaces and shall be
free from fractures, excessive interior surface crazing and roughness.

H. Cathodic Protection System: Provide cathodic protection appurtenances,
including insulating flanges and DC blockers as shown in the Drawings.
Maintain electrical continuity except where isolation is specifically indicated in
the drawings.

L Closures and Correction Pieces: Closures and correction pieces shall be
provided as required so that closures may be made due to different headings in
the pipe laying operation and so that correction may be made to adjust the
pipe laying to conform to pipe stationing indicated. The locations of
correction pieces and closure assemblies shall be shown on the pipe layout
diagrams and shall be subject to the Engineer's review. Any change in
location or number of said items shall be approved by the Engineer.

J. Shop-Welded Surfaces: All weld seams on pipe surfaces that will have a flexible
tape or polyolefin coating in accordance with Section 09900 — Paints and
Coatings shall be ground such that the maximum weld bead height will not
exceed 1/32 inch. All ground weld seams shall be smooth and free of all burrs.
Do not grind into, or gouge, the adjacent pipe wall material.

2.02 MATERIALS

A. Cement: Cement for mortar shall conform to the requirements of
ANSIVAWWA C205; provided, that cement for mortar coating shall be Type
V, and mortar lining shall be Type I or V, per ASTM C 150. Fly ash or
pozzolan shall not be used as a cement replacement.

B. Steel: Provide steel coils for spiral welded steel pipe or steel plate for straight
seam welded steel pipe per AWWA C200 and as follows:
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C.

Yield Strength: 40,000 psi minimum. Measured yield strength shall not
exceed 85% of measured tensile strength.

Minimum Tensile Strength: 60,000 psi

Coils: Steel coils shall be made from the continuous cast process or
continuous cast slabs, fully killed, fine-grain practice conforming to the
physical and chemical characteristics of ASTM A1018/A1018M, SS
Grade 40 Type 2. For sheet steel, the maximum allowable thickness
variation shall be 0.010 inch under or over the nominal thickness.

Plate: Steel plate shall be fully killed, conform to ASTM A20, and be
manufactured to fine-grain practice conforming to the physical and
chemical characteristics of ASTM A572/A572M, Grade 50. For plate
steel, the maximum allowable thickness variation shall be 0.010 inch
under or over the nominal thickness.

Pipe shall be manufactured as fabricated pipe per AWWA C200 as modified

herein.

ASTM pipe manufacturing standards referenced in AWW A C200 shall not be used. Pipe
sections shall be fabricated by either of the following methods:

D.

1.

Pipe sections may be spirally welded or fabricated from short cylindrical
courses joined circumferentially by complete penetration butt joint welds
with not more than two longitudinal seams per course. Longitudinal seams
shall be staggered on both sides of the pipe.

Pipe sections may be rolled or pressed from no more than three sheets
the full length of the pipe and welded with no more than three
longitudinal seams. Patching inserts, overlays, or pounding out of dents
will not be permitted. Repair of notches or laminations on second ends
will not be permitted. Damaged ends shall be removed as a cylinder and
the section end properly prepared. Distorted or flattened lengths shall be
rejected. A buckled section shall be replaced as a cylinder.

Charpy Tests

1.

General. Steel used in production manufacturing of pipe and specials
shall be tested for notch toughness using Charpy V-Notch tests per
ASTM A 370. The test acceptance shall be 25 foot-pounds at a test
temperature of 30 degrees F.
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2. Charpy V-Notch tests shall be conducted on all steel used in fabricating
pipe and reinforcement materials 0.5-inch or greater in thickness. Test
outside diameter wrap of two coils minimum per heat lot.

3. The Owner may elect to increase the Charpy testing to include more

steel than indicated above at a negotiated price.

2.03 SPECIALS AND FITTINGS

A.

Unless otherwise required, all specials and fittings shall be in accordance with
Section 02572 - Steel Pipe Fabricated Specials and shall conform to the
dimensions of ANSI/TAWWA C208.

2.04 DESIGN OF PIPE

A.

General: The pipe shall be steel pipe, mortar-lined and flexible or mortar-
coated as shown on the Drawings, with field welded joints or gasket as
indicated. The pipe shall consist of a steel cylinder, lined with Portland
cement-mortar as indicated, with an exterior coating as indicated in Section
2.06 - Exterior Coating of Pipe. Field lining will only be allowed where
specifically indicated on the Drawings.

The pipe shall be manufactured, tested, inspected, and marked according to
applicable requirements previously stated and except as hereinafter modified,
shall conform to ANSI/AWWA C200.

Pipe Dimensions: The pipe shall be of the diameter and wall thickness shown
on the Drawings. The minimum steel cylinder thickness for each pipe size shall
be as indicated.

Specials Dimensions: The specials shall be of the diameter and wall thickness
indicated on the Drawings, or as specified in Section 02572 - Steel Pipe
Fabricated Specials.

Joint Design: Unless otherwise shown, the standard field joint for steel pipe
shall be a double-welded (fully circumferential) lap joint. Mechanically
coupled or flanged joints shall be required where indicated on the Drawings.
Butt-strap joints shall be used only where required for closures or where
indicated. The joints furnished shall have the same or higher pressure rating
as the abutting pipe. Provide air test tapped holes for each double welded lap
joint.

Lap joints prepared for field welding shall be in accordance with
ANSIVTAWWA C200. The method used to form, shape and size bell ends
shall be such that the physical properties of the steel are not substantially
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altered. Unless otherwise approved by the Engineer, bell ends shall be formed
by an expanding press or by the pipe being moved axially over a die in such a
manner as to stretch the steel plate beyond its elastic limit to form a truly round
bell of suitable diameter and shape. The ends shall not be rolled. Faying
surfaces of the bell and spigot shall be essentially parallel, but in no case shall
the bell slope vary more than 2 degrees from the longitudinal axis of the pipe.

G. Moderate deflections and long radius curves may be made by means of
beveled joint rings, by pulling standard joints, by using short lengths of pipe, or
a combination of these methods; provided that pulled joints shall not be used
in combination with bevels and maximum joint deflections are not exceeded.
The maximum total allowable angle for beveled joints shall be 5 degrees per
pipe joint. Bevels shall be provided on the bell ends. Mitering of the spigot
ends will not be permitted. The maximum allowable angle for pulled joints shall
be 75 percent of the manufacturer’s recommendations or the angle which results
from a 3%-inch pull out from normal joint closure, whichever is less. In no case
shall pulled joints result in a gap between the bell and spigot at the weld
location that exceeds 1/8 inch. All horizontal deflections or fabricated angles
shall fall on the alignment, as shown.

H. All vertical deflections shall fall on the alignment within laying tolerance as
described in Section 3.1.

L. Shop-applied interior linings and exterior coatings shall be held back from the
ends of the pipe as indicated or as otherwise acceptable to the Engineer.
Holdback areas shall be coated as hereinafter specified.

J. Temperature Control Lap Joint: A special longer bell end (temperature control lap
joint) shall be provided at a maximum spacing of 400 feet to account for movement
of the installed pipe due to temperature changes. The pipe manufacturer shall
determine the length required for the longer bell as defined by the Contractor's pipe
laying procedures

K. Joint Shop Coating: All holdback areas for welded joints, all butt straps, and all
bell and spigot joint rings for rubber-gasketed joints shall be thoroughly cleaned
and given a shop coat of rust-inhibitive primer. The surface preparation and
primer shall be compatible with the intended finish coating as specified in
Section 09900 — Paints and Coatings, as applicable.

L. Shop Fit Test

1. To ensure that joints may be fully assembled and that excessive annular
space between spigots and bells does not exist, and that the pipe meets the
requirements of AWWA C200, the pipe fabricator shall perform a shop
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fit test on a minimum of five joints. The joints to be tested shall be
selected by the Engineer based on pipe measurements.

2. The shop fit test shall join the pipe ends in the shop with the proposed
adjacent pipe end.

3. Record the actual annular space, with the data to include as a minimum:
a. Maximum space at any point.
b. Minimum space at any point.
c. Space at 90-degree intervals--top, bottom, and spring line on both
sides.

4. The pipe ends shall be match marked after shop assembly.
2.05 CEMENT-MORTAR LINING

A. Cement-Mortar Lining for Shop Application: Where indicated on the
Drawings, interior surfaces of all steel pipe, fittings, and specials shall be
cleaned and lined in the shop with cement-mortar lining applied centrifugally
in conformity with ANSI/AWW A C205. During the lining operation and
thereafter, the pipe shall be maintained in a round condition by suitable bracing
or strutting. The lining machines shall be of a type that has been used
successfully for similar work and shall be approved by the Engineer. Every
precaution shall be taken to prevent damage to the lining. If lining is damaged or
found faulty at the delivery site, or after installation, the damaged or
unsatisfactory portions shall be replaced with lining conforming to these
Specifications at no additional cost to the Owner.

B. The minimum lining thickness shall be as follows, with a tolerance of plus
1/8-inch or minus 1/16-inch:

Nominal Pipe Diameter
(in) Lining Thickness (in)
4-10 Y
11-23 5/16
24 - 36 3/8
Over 36 172
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C. The pipe shall be left bare where field joints occur as indicated. Ends of the
linings shall be left square and uniform. Feathered or uneven edges will not be
permitted. and shall be replaced to the full thickness required. Defective linings
shall be cut back to a square shoulder in order to avoid feather edged joints.
Temperature and shrinkage cracks in the mortar less than 1/16 inch wide need
not be repaired. Pipe, specials, or fittings with cracks wider than 1/16 inch
shall be rejected or repaired per C205 at the discretion of the Engineer.

D. Defective linings, as determined by the Engineer, shall be removed from the
pipe wall and shall be replaced to the full thickness required. Defective linings
shall be cut back to a square shoulder in order to avoid feather edged joints.
Temperature and shrinkage cracks in the mortar less than 1/16 inch wide need
not be repaired. Pipe, specials, or fittings with cracks wider than 1/16 inch shall
be rejected or repaired per C205 at the discretion of the Engineer.

E. The progress of the application of mortar lining shall be regulated in order that
all hand work, including the repair of defective areas is cured in accordance with
the provisions of ANSI/AWWA C205. Cement-mortar for patching shall be
the same materials as the mortar for shop or machine lining, except that a finer
grading of sand and mortar richer in cement shall be used when field inspection
indicates that such mix will improve the finished lining of the pipe.

F. Cement-Mortar Lining: Unless otherwise indicated, all steel pipe shall be
mortar-lined. The materials and design of in-place cement-mortar lining shall
be in accordance with ANSI/AWWA C602 and the following supplementary

requirements:

1. Pozzolanic material shall not be used in the mortar mix.

2. Admixtures shall contain no calcium chloride.

3. The minimum lining thickness shall be as indicated for shop-applied
cement- mortar lining and finished inside diameter after lining shall be as
indicated.

4. Temperature and shrinkage cracks in the mortar less than 1/16 inch

wide need not be repaired. Pipe, specials, or fittings with mortar cracks
wider than 1/16 inch shall be rejected or repaired at the discretion of the
Engineer.

5. Field applied mortar lining shall meet the requirements of this
Subparagraph F.

G. Protection of Pipe Lining/Interior: For all pipe and fittings with plant-applied
cement- mortar linings, provide a polyethylene or other suitable bulkhead on the
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ends of the pipe and on all special openings to prevent drying out of the
lining. All bulkheads shall be substantial enough to remain intact during
shipping and storage until the pipe is installed.

2.06 EXTERIOR COATING OF PIPE
A. Cement Mortar Coating — Buried Pipe

1. All pipe for buried service, including permanent bumped heads, shall be
coated with a 3/4-inch minimum thickness of reinforced cement-mortar
coating. Unless otherwise indicated, exterior surfaces of pipe or fittings
passing through structure walls shall be cement-mortar coated from the
center of the wall or from the wall flange to the end of the underground
portion of pipe or fitting.

2. Materials for mortar shall conform to the requirements of AWWA C205.
Cement shall be ASTM C 150, Type Il or Type V. Admixtures shall
contain no calcium chloride. Fly ash or pozzolan shall not be used as a
cement replacement.

3. Cement mortar coating cracks shall be classified and repaired in
conformance with AWWA C205.

B. Epoxy Coating — Exposed Pipe

1. Exposed pipe includes above ground pipe and pipe in vaults.
2. Exposed pipe shall be coated with a minimum of 16 mils of epoxy coating
per AWWA C210.

2.07 PIPE APPURTENANCES

A. Pipe appurtenances shall be in accordance with the requirements of Section
15000 - Piping, General.

2.08 PIPELINE MARKING TAPE

A. Metallic Tape: Tape shall be minimum 5.5 mils thick aluminum foil
imprinted on one side, encased in high visibility inert polyethylene jacket.
Tape shall be 12 inches wide. Imprinted lettering shall be 1 inch tall,
permanent black, and shall read California American Water - WATER LINE
BURIED BELOW. Joining clips shall be manufacturer's standard tin or nickel
coated. Tape shall be as manufactured by Reef Industries (Terra "D"), Allen
(Detectatape), or equal.
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B.

Plastic Tape: Tape shall be minimum 4-mil thick polyethylene which is
impervious to alkalis acids, and chemicals and solvents which are likely in
the soil. Tape shall be 12 inches wide and lettering shall be 1-inch tall
permanent black on a blue background. Lettering shall read: "California
American Water - WATER LINE BURIED BELOW." Tape shall be
manufactured by Reef Industries (Terra Tape), Allen (Markline), or equal.

2.09 MARKERS

A.

PART 3

Provide pipeline markers at the locations indicated. Markers in open areas shall
be High Visibility Tri-View Utility Marking Posts as manufactured by Rhino
Marking and Protection Systems (www.rhinomarkers.com). Coordinate color and
lettering with Owner prior to installation. Markers shall be provided at bends or
changes in direction and valves.

EXECUTION

3.01 INSTALLATION OF PIPE

A.

Handling and Storage: All pipe, fittings, and specials shall be carefully
handled and protected against damage to lining and coating/interior and exterior
surfaces, impact shocks, and free fall. All pipe handling equipment shall be
acceptable to the Engineer. Pipe shall not be placed directly on rough ground but
shall be supported in a manner which will protect the pipe against injury
whenever stored at the trench site or elsewhere. Pipe shall be handled and stored
at the trench site in accordance with the requirements stated below. No pipe
shall be installed when the lining or coating/interior or exterior surfaces show
cracks or other damage that may be harmful as determined by the Engineer.
Such damaged lining and coating/interior and exterior surfaces, shall be repaired
to the satisfaction of the Engineer, or a new undamaged pipe shall be furnished.

All pipe damaged prior to Substantial Completion shall be repaired or
replaced by the Contractor at no additional cost to the Owner.

Inspect each pipe and fitting to insure that there are no damaged portions of
the pipe. Remove or smooth out any burrs, gouges, weld splatter or other
small defects prior to laying the pipe.

Before placement of pipe in the trench, each pipe or fitting shall be thoroughly
cleaned of any foreign substance, which may have collected thereon and shall be
kept clean at all times thereafter. For this purpose, the openings of all pipes and
fittings in the trench shall be closed during any interruption to the Work.
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E. Lifting points shall be no closer than the 1/3 and 2/3 points along the
length of the Section. Contractor shall be responsible for selecting lifting
points that when used, do not result in damage to the pipe.

F. Excavations shall be made as needed to facilitate removal of handling devices
after the pipe is laid. Excavation shall be made as needed outside the normal
trench section at field joints to permit adequate access to the joints for field
connection operations and for application of coating on field joints.

G. Where necessary to raise or lower the pipe due to unforeseen obstructions
or other causes, the Engineer may change the alignment and/or the grades. Such
change shall be made by the deflection of joints, short lengths of pipe, by the
use of beveled joint rings, or by the use of additional fittings. However, in no
case shall the deflection in the joint exceed 75 percent of the maximum
deflection recommended by the pipe manufacturer or the amount that results in
more than a 1/8-inch gap at the weld location, whichever is less. No joint shall
be misfit any amount which will be detrimental to the strength and water
tightness of the finished joint.

H. Except for short runs which may be permitted by the Engineer, pipes shall be
laid uphill on grades exceeding 10 percent. Pipe which is laid on a downbhill
grade shall be blocked and held in place until sufficient support is furnished by
the following pipe to prevent movement. All bends shall be properly installed as
shown.

L Pipe struts shall be left in place until backfilling operations have been completed
for pipe 42 inches in diameter and larger. Struts in pipe smaller than 42 inches
may be removed immediately after laying, provided, that the deflection of the
pipe during and after backfilling does not exceed that specified. After the backfill
has been placed to a minimum of 3-feet, the struts shall be removed by the
Contractor and shall remain the property of the Contractor. Struts shall not be
removed with a torch or any other method that may damage the pipe lining or
coating. The parent pipe material shall not be nicked, gouged, or damaged
during strut removal. All repairs of gouges or nicks in the parent material shall
be made using 3/32-inch maximum diameter E-6010 welding electrodes with a
maximum heat input of 5.6 kj per inch. Tack welds, stull metal, weld splatter,
slag, and burrs that remain attached to the parent metal surface after cutting
shall be ground to within 1/32 inch of the parent metal. Grinding shall not
penetrate the parent metal. The Contractor shall notify the Engineer prior to
grinding. Following grinding, all pipe surfaces at the tack weld shall be
visually inspected for defects. All defects deeper than 1/16 inch shall be
repaired by welding in accordance with ANSI/AWSD.1.1 and AWW A/ANSI
C206. All inspection work shall be performed by a certified welding inspector.
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J. For pipe backfilled with CLSM, the pipe shall be laid directly on moist
sandbags or other suitable supports approved by the Engineer in preparation for
CLSM pipe zone material. Sandbags shall be placed to provide at least 6 inches
of CLSM below the bottom of the pipe. Sandbags shall be spaced at a
maximum interval of 8 feet and one set shall be placed within 3 feet on both
sides of each joint. The Contractor shall provide additional sandbags as needed
to support the pipe on line and grade. For pipe bedded in granular material, no
blocking will be permitted, and the bedding shall be such that it forms a
continuous, solid bearing for the full length of the pipe. Excavations shall be
made as needed to facilitate removal of handling devices after the pipe is laid.
Bell holes shall be formed at the ends of the pipe to prevent point loading at the
bells or couplings. Excavation shall be made as needed outside the normal trench
section at field joints to permit adequate access to the joints for field connection
operations and for application of coating on field joints.

K. At all times, means shall be provided to prevent the pipe from floating. Take all
necessary precautions to prevent the pipe from floating due to water entering the
trench or from backfilling with CLSM. The Contractor shall assume full
responsibility for any damage due to this cause and shall at its own expense
restore and replace the pipe to its specified condition and grade if it is displaced
due to floating. Maintain the inside of the pipe free from foreign materials and in
a clean and sanitary condition until its acceptance by the Owner.

L. Bulkheads

1. Prior to shipment of pipe with cement mortar lining the lining shall be
wetted then a suitable bulkhead shall be attached to each end of the pipe
section. This bulkhead shall remain in place and in good condition
through transit to the Project.

2. During construction the openings of all pipe and specials where the
pipe and specials have been cement-mortar lined in the shop shall be
protected with suitable bulkheads to maintain a moist atmosphere and to
prevent unauthorized access by persons, animals, water or any undesirable
substance. The bulkheads shall be so designed to prevent drying out of the
interior of the pipe. Introduce water into the pipe as needed to keep the
mortar moist where moisture has been lost due to damaged bulkheads.

M. Pipe Cleanup: As pipe laying progresses, keep the pipe interior free of all
debris. Completely clean the interior of the pipe of all sand, dirt, mortar splatter
and any other debris following completion of pipe laying and any necessary
interior repairs prior to testing and disinfecting the completed pipeline.

N. Installation Tolerances: Each section of pipe shall be laid in the order and
position shown on the laying diagram and the following requirements:

August 2015 02570-22 California American Water
Transmission Mains for MPWSP



| TECHNICAL SPECIFICATIONS ADDENDA 1
DIVISION 2: SITE WORK
02570: STEEL PIPE, MORTAR LINED AND MORTAR COATED (AWWA C200,

MODIFIED)

Each section of pipe having a nominal diameter less than 48 inches shall
be laid to line and grade, within plus or minus 2 inches horizontal
deviation and plus or minus 1 inch vertical deviation.

Each section of pipe having nominal diameter 48 inches and larger shall
be laid to line and grade, within plus or minus 5 percent of diameter
horizontal deviation and plus or minus 2.5 percent of diameter vertical
deviation.

In addition to the horizontal and vertical tolerances above, lay the pipe so
that no high or low points other than those on the laying diagram are
introduced.

Pipe deflection, after backfill but prior to installation of field-applied
cement mortar lining, if applied, shall not exceed 2.25 percent for flexible
coated pipe and 1.5 percent for cement mortar coated pipe. Deflection
shall be measured by the difference in vertical inside diameter in the
installed pipe and the manufactured pipe.

Pipe not conforming to these criteria or which otherwise impact the
ability to complete the Work shall be removed and reinstalled in full
conformance with the Contract Documents at no additional cost to the
Owner.

For each section of pipe, record the invert elevation at the lower end and
incorporate the data on the Record Drawings.

Protection of Pipe: At locations where the Contractor proposes to cross the
installed pipeline with heavy equipment, precautions as approved by the
Engineer shall be taken to protect the pipe from damage. Acceptable
precautions include: backfilling the pipe trench as necessary to protect the pipe,
concrete encasing the pipe, and placing steel plating over the pipe. Any damage
to the pipe caused by the Contractor's operation or his equipment shall be
repaired at no additional cost to the Owner.

3.02 WELDED JOINTS

A.

Welding Procedures, Welding Qualifications, and Testing

1.

Field welding procedures, welders, welding operators, and tackers shall be
qualified in accordance with AWS D1.1 and as defined in Section 3 of
ANST/TAWWA C206 or ANSIVTAWW A C200, as applicable. All
qualifications shall be in accordance with all-position pipe tests as defined
in Section 5 of AWS DI.1.
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2. For field welding, the welder qualification testing shall be performed at
the site. Previous qualifications will not be accepted. The Contractor shall
obtain the services of an independent testing laboratory to perform the
welder qualification onsite. Copies of all test data and certifications shall
be provided to the Engineer. All costs for welder qualification testing
shall be at no increased cost to the Owner.

3. Upon completion of each field-welded joint, the welding operator shall
mark his regularly assigned identification number and the last two
numbers of the year in which the Work was completed, or the
Contractor may have a records system that traces a welder's work
completion to a specific joint. Steel stamping directly on piping will not be
permitted unless "low stress" die stamps, such as interrupted dot or round
nose types, are used.

4. All single welded lap joints will be inspected by the CONTRCTOR in the
presence of the Engineer using magnetic particle or dye penetration
methods. Field butt welds will be inspected by the CONTRCTOR in
accordance with the requirements of API 1104 by the radiographic method
and the acceptance criteria of API 1104. Magnetic particle testing is not
required for seal welds.

5. All double welded lap joints and butt strap joints shall be air tested
by the COTNRACTOR in the presence of the Engineer in accordance
with Section 01656 — Pressure Pipe Testing and Disinfection, Testing and
Disinfection. Repairs and retesting shall be required if any loss of
pressure occurs.

6. The Contractor shall inform the Engineer before completed weld joints
are to be backfilled so that the joint may be inspected. The Contractor
shall assume all costs of exposing backfilled joints for inspection when
backfilling preceded the inspection.

7. Personnel performing visual inspection of welds shall be qualified and
currently certified as Certified Welding Inspectors (CWI) in accordance
with AWS QCI1, Standard for Qualification and Certification of Welding
Inspectors. Personnel performing nondestructive tests shall be qualified
and certified to the requirements of SNT-TC-1A.

a. The Engineer may also order nondestructive testing by an
independent testing laboratory in addition to any testing
specified herein. Except as otherwise specified herein, all costs for
the independent testing laboratory to inspect and test field welds
will be paid for by the Owner. If the weld is defective, the
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inspection costs shall be paid for by the Contractor. Defective
welds shall be repaired and retested at the Contractor's expense.

b. Test reports of all laboratory tests shall be submitted as provided
in the quality control section.

B. Where exterior welds are performed, adequate space shall be provided for
welding and inspection of the joints.

C. Lap Welded Joints: During installation of welded steel pipe in either straight
alignment or on curves, the pipe shall be laid so that at any point around the
circumference of the joint there is a minimum lap as shown on the Drawings.

D. Butt Straps: Where used or required, shall be as shown on the Drawings.

E. After the pipe and pipe joint are properly positioned in the trench, weld and
provide external joint protection for all joints except the special temperature
control lap joint hereinafter specified. The length of pipe between special
temperature control joints shall be backfilled to at least one foot above the top of
the pipe as hereinafter specified. The special temperature control joints shall be
welded after the pipe is backfilled to at least one foot above the top of the pipe
for the full distance between the temperature control joints upstream and
downstream. Joint protection shall be provided for special temperature control
joints after completion of the joint welds and tests as specified. Care shall
be exercised during the initial backfilling to prevent movement of the pipe and to
prevent any backfill material from being deposited on the special temperature
control joint.

F. Control of Temperature Stresses

1. Control temperature stresses in accordance with AWWA C206, the
approved temperature stress control submittal, and these Specifications.
Provide special temperature control lap joints at intervals of 400 feet or
less, unless otherwise approved by the Engineer.

2. To control temperature stresses, the unbackfilled special temperature
control joint areas of all pipe shall be shaded from the direct rays of the
sun by the use of properly supported awnings, umbrellas, tarpaulins, or
other suitable materials until the pipe is backfilled at least 1 foot over the
top of the pipe. The "temperature control joint area" is defined as the
entire length of pipe left exposed near a control joint after placing the
pipe backfill between it and the other control joints in each direction.
The term "special temperature control joint area" is defined as the entire
length of pipe left exposed near a control joint after placing the backfill
between it and the other control joints in each direction. Shading materials
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at the joint area shall not rest directly on the pipe but shall be supported
to allow air circulation around the pipe. Shading of the pipe joints
need not be performed when the ambient air temperature is below 45
degrees F.

3. At intervals not exceeding 400 feet along welded reaches of the pipeline,
at the first regular lap-welded field joints outside concrete encasements
and structures, and where shown, the pipe shall be supplied with a
special temperature control lap joint and laid with an initial lap of not
less than 3 inches greater than the typical lap joint. Where temperature
control lap joints occur in a traveled roadway or other inconvenient
location, the location of the joint may be adjusted, as acceptable to the
Engineer.

4. Provide and install thermocouple temperature gauges to monitor the
temperature of the steel pipe wall on the inside top of the pipe as it lays in
the trench. All pipe temperature requirements specified herein shall be
measured at the top inside of the steel cylinder. Specific temperature
requirements for the pipeline steel cylinder shall be met prior to
installation of the controlled low strength material (CLSM), during and
after placement of CLSM, and during welding of the special temperature
control joints. If atmospheric conditions do not allow the conditions to be
met, supplemental cooling shall be required by the Contractor. The
following outlines the specific temperature control requirements.

a. Prior to and during placement of the CLSM, the pipeline steel
temperature shall be at or below 90 degrees F. The specified
temperature shall be maintained for at least three hours after the
placement of CLSM. The specified temperature shall be
maintained until the line is fully backfilled. Provide supplemental
cooling as required.

b. Placement of CLSM shall proceed in the direction of pipe laying
from one special temperature control joint to the next. During
placement of CLSM, the lead end of the pipe section (toward
the next special temperature control joint) shall be left
unbackfilled or otherwise unrestrained such that the end of the pipe
is free to move in response to expansion or contraction due to
temperature changes. CLSM shall not be placed in a direction
which would result in CLSM placement proceeding in a direction
toward previously or simultaneously placed CLSM without the
written permission of the Engineer. The direction of CLSM
placement will not be limited for placement at the short
unbackfilled section immediately adjacent to the special
temperature control joints.
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C. During periods between CLSM placement operations, any section
of pipeline that is backfilled with CLSM shall be shaded from the
direct rays of the sun by the use of properly supported awnings,
umbrellas, tarpaulins, or other suitable materials until the pipe is
backfilled at least 1 foot over the top of the pipe. The temperature
of the partially backfilled pipe shall not be allowed to exceed 110
degrees Fahrenheit at any time. Provide supplemental cooling as
required. Shading materials shall not rest directly on the pipe but
shall be supported to allow air circulation around the pipe. Shading
of the partially backfilled pipe need not be performed when the
Contractor can demonstrate to the satisfaction of the Engineer,
using thermocouple data, that shading is not necessary to the
Contractor to meet the specified temperature requirement.

d. Prior to welding the special temperature control joints, the pipeline
extending 400 feet each direction from the joint shall be
maintained at or below 85 degrees F. Additionally, the pipeline
extending 400 feet each direction from the joint shall be
backfilled with CLSM to at least one foot over the top of the pipe.
At the specified temperature, the special during the coolest
interval of suitable length within a 24-hour day. Use the
thermocouple temperature data to demonstrate to the Engineer the
coolest interval of the day.

e. After welding any temperature control joint, the pipe temperature
for 150 feet in each direction from the control joint shall be
maintained below 110 degrees F for a minimum of 24 hours
after the temperature control joint area has been backfilled to at
least 1 foot over the top of the pipe. This requirement is in
addition to the shading and CLSM placement temperature
requirements indicated herein.

G. Prior to the beginning of pouring CLSM or beginning the welding procedure,
any tack welds or joint stops used to position the pipe during laying shall
be removed. Any annular space between the faying surfaces of the bell and
spigot shall be equally distributed around the circumference of the joint by
shimming, jacking, or other suitable means. The weld shall then be made in
accordance with ANSI/AWWA C206. Where more than one pass is required, all
dirt, slag, and flux shall be removed before the succeeding bead is applied.

H. Testing of Joints: The pipeline joints shall be tested as specified herein and in
Section 01656 — Pressure Pipe Testing and Disinfection.

L Following tests of the joint, the exterior joint spaces shall be coated in
accordance with these Specifications after which backfilling may be completed.
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J. Joints: The pipe ends shall be cut straight on joints where butt straps are
used for realignment, adjustment, or deflection, and fillet welds shall be made as
indicated.

K. Repair of Welds: All welds that are defective shall be repaired by the Contractor
to meet the requirements of this Section at no additional cost to the Owner.
Defects in welds or defective welds shall be removed, and that section of the
joint shall then be rewelded. Only sufficient removal of defective material that is
necessary to correct the defect is required. After the repair is made, the joint
shall be checked by repeating the original test procedure. Welds deficient in
size shall be repaired by adding weld metal.

3.03 JOINT COATING AND LINING

A. General: The interior and exterior joint recesses shall be thoroughly wiped clean
and all water, loose scale, dirt and other foreign material shall be removed from
the inside surface of the pipe.

B. After the backfill has been completed to final grade, the interior joint recess of
shop-lined pipe shall be filled with grout, tightly packed into the joint recess and
troweled flush with the interior surface. All excess shall be removed. At no
point shall there be an indentation or projection of the grout exceeding 1/16
inch. With pipe smaller than 24 inches in diameter, before the spigot is inserted
into the bell, the bell shall be daubed with grout containing one part cement to
two parts sand. The spigot end then shall be forced to the bottom of the bell and
excess mortar on the inside of the joint shall be swabbed out.

C. Lining of Field Joints

1. Protect the exposed interior steel joint surfaces by pointing with cement
mortar in accordance with AWWA C205.

2. Cement mortar for joint lining shall consist of one part cement Type II per
ASTM C150 to two parts sand and sufficient water for dry-pack
consistency.

D. Coating of Field Joints

1. Fabric Grout Bands: The grout bands shall be polypropylene fabric strips,
such as “Typar” (Dupont), non-woven, with steel strapping of sufficient
strength to hold the fresh mortar and resist rodding of the mortar.

a. The fabric backing shall be cut and sewn into 9-inch wide strips for
rubber gasket joints with slots for the steel strapping on the outer
edges.
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b. The grout band shall be centered over the joint space with
approximately equal widths extending over each pipe end and
securely attached to the pipe with the steel straps. After filling the
exterior joint space with grout, the flaps shall be closed and
overlapped in a manner that fully encloses the grout. The grout
band shall remain in position on the pipe joint.

2. After the pipe has been laid and after sufficient backfill has been placed
between the joints to hold the pipe securely in place, the outside annular
space between pipe sections shall be completely filled with grout formed
by the use of the polypropylene fabric bands.

3. Grout for the joint coating shall be one part cement Type II per ASTM
C150 to two parts sand and sufficient water for a thick cream consistency.

3.04 CEMENT-MORTAR LINING, FIELD-APPLIED

A. Unless otherwise indicated, the Contractor shall construct the cement-mortar
lining in- place after the pipeline is backfilled to approximate finished grade.
The application of in- place cement-mortar lining shall be in accordance with
ANSIVAWWA C602.

1. The lining machine shall be of a type that has been used successfully
for a similar size of pipe. Perform all Work in a thorough and
workmanlike manner by trained personnel, under the supervision of
experienced personnel skilled in machine application of cement-mortar
lining to pipelines of size comparable to this Work.

2. Curing of the in-place cement-mortar lining shall be in accordance with
ANST/AWWA C602, except the Contractor shall be responsible for
curing and maintaining the lining until final acceptance by the Owner.
Provide a system to maintain a suitably moist environment within the
pipe to properly cure and maintain the lining. Provide additional
protective devices as required to ensure that the airtight covers, which
maintain a moist condition in the pipeline, are not damaged.

3. Defective areas encompassing the full diameter of the pipe shall be
replaced by machine wherever the length measured along the pipe
centerline is greater than 5 feet; otherwise defective areas may be replaced
by hand.

3.05 INSTALLATION OF PIPE APPURTENANCES

A. Protection of Appurtenances: Where the joining pipe is concrete or coated with
cement mortar, buried appurtenances shall be coated with a minimum thickness
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of one inch of cement mortar having one part cement to not more than two parts
plaster sand. Following coating with cement mortar, the appurtenances shall be
coated with a protective overcoat in accordance with the paragraph entitled
"Protective Coating."

B. Installation of Valves: All valves shall be handled in a manner to prevent any
injury or damage to any part of the valve. All joints shall be thoroughly
cleaned and prepared prior to installation. Adjust all stem packing and operate
each valve prior to installation to insure proper operation. Valves (body and
seat) shall not be subjected to test pressures greater than manufacturer's
recommendation. In some cases this may require an increase in the valve
pressure class.

C. All buried valves shall be coated and protected in accordance with Section
09900 — Paints and Coatings.

D. All valves shall be installed so that the valve stems are plumb and in the
location indicated.

E. Installation of Flanged Joints: Before the joint is assembled, the flange faces
shall be thoroughly cleaned of all foreign material with a power wire brush. The
gasket shall be centered and the connecting flanges drawn up watertight without
unnecessarily stressing the flanges. All bolts shall be tightened in a progressive
diametrically opposite sequence and torqued with a suitable, approved and
calibrated torque wrench. All clamping torque shall be applied to the nuts only.

F. All buried flanges shall be coated and protected in accordance with Section
09900 — Paints and Coatings.

G. Flexible Coupled Joints: When installing flexible couplings, care shall be taken
that the connecting pipe ends, couplings and gaskets are clean and free of all dirt
and foreign matter with special attention being given to the contact surfaces of
the pipe, gaskets and couplings. The couplings shall be assembled and installed
in conformity with the recommendation and instruction of the coupling
manufacturer.

H. Wrenches used in bolting couplings shall be of a type and size recommended
by the coupling manufacturer. Coupling bolts shall be tightened so as to secure a
uniform annular space between the follower rings and the body of the pipe with
all bolts tightened approximately the same amount. Diametrically opposite bolts
shall be tightened progressively and evenly. Final tightening shall be done with a
suitable, approved and calibrated torque wrench set for the torque recommended
by the coupling manufacturer. All clamping torque shall be applied to the nut
only.
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L. Upon completion of the coupled joint, the coupling and bare metal of the pipe
shall be cleaned, primed and protected in accordance with the requirements of
Section 09900 — Paints and Coatings.

3.06 CORROSION CONTROL

A. Cathodic Protection: Corrosion mitigation and testing materials shall be
provided where indicated.

3.07 MARKING TAPE INSTALLATION

A. Continuously install plastic marking tape in three locations along the pipe at
the depth and locations shown on the Drawings.

3.08 PIPELINE TESTING

A. The steel pipe shall be hydrostatically tested as specified in Section 01656 —
Pressure Pipe Testing and Disinfection, Testing and Disinfection.

END OF SECTION
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