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ITEM NO. 510
PIPE
510.1 - Description

This item governs the furnishing and installing all pipe and/or materials for constructing pipe
mains, sewers, laterals, stubs, inlet leads, service connections, culverts, temporary service lines
and temporary diversion lines, including all applicable Work such as excavating, bedding,
jointing, backfiling materials, tests, concrete trench cap, concrete cap and encasement, etc.,
prescribed under this item in accordance with the provisions of the Edwards Aquifer Protection
Ordinance, when applicable, and City of Austin Utility Criteria Manual, Section 5, "Working in
Public Rights-of-Way." The pipe shall be of the sizes, types, class and dimensions indicated or
as designated by the E/A and shall include all joints or connections to new or existing mains,
pipes, sewers, manholes, inlets, structures, etc., as may be required to complete the Work in
accordance with specifications and published standard practices of the trade associations for
the material specified and to the lines and grades indicated. This item shall include any
pumping, bailing, and drainage when indicated or applicable. Unless otherwise provided, this
item shall consist of the removal and disposition of trees, stumps and other obstructions, old
structures or portions thereof such as house foundations, old sewers, masonry or concrete
walls, the plugging of the ends of abandoned piped utilities cut and left in place and the
restoration of existing utilities damaged in the process of excavation, cutting and restoration of
pavement and base courses, the furnishing and placing of select bedding, backfilling and
cement or lime stabilized backfill, the hauling and disposition of surplus materials, bridging of
trenches and other provisions for maintenance of traffic or access as indicated.

510.2 - Materials

The Contractor shall submit descriptive information and evidence that the materials and
equipment the Contractor proposes for incorporation into the Work are of the kind and quality
that satisfies the specified functions and quality. Austin Water Utility Standard Products Lists
(SPL) form a part of the Specifications. Contractors may, when appropriate, elect to use
products from the SPL; however, submittal to the E/A is still required. Should the Contractor
elect to use any materials from these lists, each product shall be completely and clearly
identified by its corresponding SPL number when making the product submittal. This will
expedite the review process in which the E/A, and, if necessary, the Austin Water Ultility
Standard Products Committee, decides whether the products meet the Contract requirements
and the specific use foreseen by the E/A in the design of this engineered Project. The purpose
of the SPL's is to expedite review, by the E/A and, if necessary, the Austin Water Utility
Standard Products Committee, of Contractor product submittals. The SPL's shall not be
considered as being a pre-approved list of products necessarily meeting the requirements of the
Project. ltems contained in the SPL cannot be substituted for items shown on the Drawings, or
called for in the specifications, or specified in the Bidding Requirements, Contract Forms and
Conditions of Contract, unless approved by the E/A in conjunction with the Austin Water Utility
Standard Products Committee. The Standard Product List current at the time of plan approval
will govern.

(1) Concrete

Concrete shall conform to Item No. 403S, "Concrete for Structures".

(2) Coarse Aggregate
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Coarse aggregate shall conform to Item No. 403S, "Concrete for Structures" or one of
the following:

(a) Pipe Bedding Stone * See Modifications for additional information

15~ o

- 6—16
% 40—85
#4 96—10606
#8 95—10606

(b) Foundation Rock
Foundation rock shall be well graded coarse aggregate ranging in size from 2 to 8
inches.

(c) Flexible Base
Flexible base shall conform to Item No. 210S, "Flexible Base".

(3) Fine Aggregate
(a) Concrete and Mortar Sand
Fine aggregate shall conform to Item No. 403S, "Concrete for Structures".

(b) Bedding Sand

Sand for use as pipe bedding shall be clean, granular and homogeneous material
composed mainly of mineral matter, free of mud, silt, clay lumps or clods,
vegetation or debris. The material removed by decantation TXxDOT Test Method
Tex-406-A, plus the weight of any clay lumps, shall not exceed 4.5 percent by
weight.

The resistivity shall not be less than 3000 ohms-cm as determined by TxDOT Test
Method Tex-129-E. Size gradation of sand for bedding shall be as follows:
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* See Modifications for additional information
GRADATON-FABLE

SIEVESIZE | %RETAINEDBY-WEIGHT

%~ o
#60 #5—100
#1060 95—100

3/8~ 100
Ne—4 95-te-160
Ne—8 80-te-160
No—16 560te-85
Noe—306 25-te-60
Ne—50 106-te-30
Ne—1606 2to-10

Al . hallbet tof I hi ion.
(4) Controlled Low Strength Material

Controlled Low Strength Material (CLSM) shall conform to ltem 402S, "Controlled Low
Strength Material.

(5) PeaCravel
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510

(6)

(7)

(8)

% e
- 90—1060

Select Backfill or Borrow

This material shall consist of borrow or suitable material excavated from the trench. It
shall be free of stones or rocks over 8 inches and shall have a plasticity index of less
than 20. The moisture content at the time of compaction shall be within 2 percent of
optimum as determined by TxDOT Test Method Tex-114-E. Sandy loam borrow will not
be allowed unless shown on the Drawings or authorized by the E/A.

All suitable materials from excavation operations not required for backfilling the trench
may be placed in embankments, if applicable. All unsuitable materials that cannot be
made suitable shall be considered surplus excavated materials as described in
510.3(13). The Contractor may, if approved by the engineer, modify unsuitable
materials to make them suitable for use. Modification may include drying, removal or
crushing of over-size material, and lime or cement treatment.

Cement Stabilized Backfill

When indicated or directed by the E/A, all backfill shall be with cement-stabilized
backfill rather than the usual materials. Unless otherwise indicated, cement stabilized
backfill material shall consist of a mixture of the dry constituents described for Class J
Concrete. The cement and aggregates shall be thoroughly dry mixed with no water
added to the mixture except as may be directed by the E/A.

Pipe * See modifications for additional information
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(a) Reserved

(b) Iron Pipe

Iron pipe shall be ductile iron pipe meeting all requirements of standards as
follows:

-For push-on and mechanical joint pipe: AWWA C-151
-For flanged pipe: AWWA C-115

Barrels shall have a nominal thickness required by Table 1 of AWWA C-115,
which thickness corresponds to Special Class 53 in sizes through 54 inch, and
Class 350 in 60 and 64-inch sizes. Flanges shall be ductile iron (gray iron is
not acceptable); they shall be as shown in ANSI/AWWA C115/A21.15 and
shall conform to dimensions shown in Table 2 and Figure 1 of AWWA C115.
These flanges are the same in all respects as flanges shown in ANSI/AWWA
C110/A21.10 for fittings and are standard for all flanges used with pipe, valve,
and equipment units in the City of Austin water distribution and wastewater
force main systems. Flanges shall be fabricated and attached to the pipe
barrels by U.S. fabricators using flanges and pipe barrels of U.S. manufacture.
If fabrication is to be by other than the pipe barrel manufacturer, a complete
product submittal and approval by the Austin Water Utility will be required.
Additionally, such fabricator shall furnish certification that each fabricated joint
has been satisfactorily tested hydrostatically at a minimum pressure of 300

psi.
-Linings and Coating:

Interior surfaces of all iron potable or reclaimed water pipe shall be cement-
mortar lined and seal coated as required by AWWA C104. Interior surfaces of
all iron wastewater line and force main pipe shall be coated with a non-
corrosive lining material as indicated on Austin Water Utility's Standard
Products List SPL WW-534. Pipe exteriors shall be coated as required by the
applicable pipe specification. The type and brand of interior lining shall be
clearly marked on the outside of the pipe and fittings. Except as authorized by
the E/A, only one type and brand of pipe lining shall be used on a given
project.

Except as described above for flanged pipe (Thickness Class 53) and where not
otherwise indicated, ductile iron pipe shall be minimum Class 250 as defined by
ANSI/AWWA C150/A21.50-current; all ductile iron pipe and flanges shall meet the
following minimum physical requirements:

Grade 60-42-10:
-Minimum tensile strength: 60,000 psi (414 mPa).
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-Minimum yield strength: 42,000 psi (290 mPa).

-Minimum elongation: 10 percent.

The flanges for AWWA C115 pipe may be also be made from:

Grade 70-50-05:

-Minimum tensile strength: 70,000 psi (483 mPa).

-Minimum yield strength: 50,000 psi (345 mPa).

-Minimum elongation: 5 percent.

1.

Ductile Iron Fittings:

Fittings shall be push-on, flanged or mechanical joint as indicated or approved
and shall meet all requirements of standards as follows:

-Sizes 4 inch through 24 inch: AWWA C-110 or AWWA C-153
-Sizes larger than 24 inch: AWWA C-110.
-Lining and Coating:

Interior  surfaces or all iron potable/reclaimed water pipe fittings shall be
lined with cement- mortar and seal coated as required by AWWA
C104. Interior surfaces of all iron wastewater and force main fittings
shall be coated with a non-corrosive lining material acceptable to
Owner. Fitting exteriors shall be coated as required by the applicable
pipe specification.

Joint Materials
Gaskets for mechanical joints shall conform to ANSI/AWWA A21.11/C-111.

Joining of slip joint iron pipe shall, without exception, be accomplished with the
natural or synthetic rubber gaskets of the manufacturer of that particular pipe
being used. A joint lubricant shall be used and applicable recommendations of
the manufacturer shall be followed.

Gaskets for flanged joints shall be continuous full face gaskets, of 1/8 inch
minimum thickness of natural or synthetic rubber, cloth-reinforced rubber or
neoprene material, preferably of deformed cross section design and shall
meet all applicable requirements of ANSI/AWWA A21.11/C-111 for gaskets.
They shall be manufactured by, or satisfy all recommendations of, the
manufacturer of the pipe/fittings being used and be fabricated for use with
Class 125 ANSI B16.1 flanges.

Tee-head bolts, nuts and washers for mechanical joints shall be high strength,
low alloy, corrosion resistant steel stock equal to "COR-TEN A" having UNC
Class 2 rolled threads or alloyed ductile iron conforming to ASTM A 536;
either shall be fabricated in accordance with ANSI/AWWA A21.11/C-111.
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(c)

Hex head bolts and nuts shall satisfy the chemical and mechanical
requirements of ASTM A449 SAE Grade 5 plain, and shall be fabricated in
accordance with ASTM B 18.2 with UNC Class 2 rolled threads.

Either Tee-Head or Hex-Head bolts, nuts and washers as required, shall be
protected with bonded fluoro-polymer corrosion resistant coating where
specifically required by the E/A.

All threaded fasteners shall be marked with a readily visible symbol cast,
forged or stamped on each nut and bolt, which will identify the fastener
material and grade. The producer and the supplier shall provide adequate
literature to facilitate such identification; painted markings are not acceptable.

Polyethylene Film Wrap

All iron pipe, fittings and accessories shall be wrapped with standard 8 mil
(minimum) low density polyethylene film or 4-mil (minimum) cross laminated
high-density polyethylene conforming to AWWA C-105, with all edges
overlapped and taped securely with duct tape to provide a continuous wrap to
prevent contact between the piping and the surrounding backfill. Repair all
punctures of the polyethylene, including those caused in the placement of
bedding aggregates, with duct tape to restore the continuous protective wrap
before backfilling. Polyethylene film wrap for reclaimed water pipe shall be
purple.

Marking

Each pipe joint and fitting shall be marked as required by the applicable
AWWA specification. This includes in all cases: Manufacturer's identification,
Country where cast, year of casting, and "DUCTILE" or "DI". Barrels of
flanged pipe shall show thickness class; others shall show pressure class. The
flanges of pipe sections shall be stamped with the fabricators identification;
fittings shall show pressure rating, the nominal diameter of openings and the
number of degrees for bends. Painted markings are not acceptable.

Warning Tape

Warning tape for identifying restrained joint pipe and fittings shall be yellow
and shall have black lettering at least 2inches high that reads "Restrained
Joint / Junta de Restriccion" at intervals not exceeding 24 inches. The warning
tape shall be polypropylene having a minimum thickness of 2 mils, a minimum
width of 3 inches, and adhesive backing on the side opposite the lettering.

Concrete
1.

General

Pipe shall conform to ASTM C 76 for Circular Pipe. Concrete pipe smaller
than 12 inches in diameter shall conform to ASTM C 14, Extra Strength. All
pipe shall be machine made or cast by a process which will provide uniform
placement of the concrete in the form and compaction by mechanical devices,
which will assure a dense concrete. Concrete shall be mixed in a central batch
plant or other approved batching facility from which the quality and uniformity
of the concrete can be assured. Transit mixed concrete shall not be
acceptable for use in precast pipe. The pipe shall be Class Ill or the class
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510

indicated. Storm sewer pipe shall be of the tongue and groove or 0-ring joint
design. Wastewater pipe shall be of the 0-ring joint design; it shall be
acceptably lined for corrosion protection.

Marking

Each joint of pipe shall be marked with the pipe class, the date of
manufacture, the manufacturer's name or trade mark, diameter of pipe and
orientation, if required.

Pipe marking shall be waterproof and conform to ASTM C 76.

Minimum Age for Shipment

Pipe shall be considered ready for shipment when it conforms to the tests
specified in ASTM C 76.

Joint Materials

When installing storm sewers (or storm drains), the Contractor shall have the
option of using joints with preformed flexible joint sealants or with rubber
gaskets. Preformed flexible joint sealants for storm drain joints shall comply
with ASTM C990, and rubber gaskets for storm drain joints shall comply with
ASTM C 1619. Mortar shall not be used to seal pre-fabricated joints. Pipe
manufacturer shall be responsible for submitting to the Owner a detailed
design of the joint upon request. The pipe manufacturer shall be responsible
for submitting to the Owner a complete list of joint sizes showing the minimum
size of material to be used with each size joint, along with complete
instructions on recommended installation procedures. Quality control testing at
the manufacturing plant shall be in accordance with Texas Department of
Transportation (TxDOT) Departmental Materials Specifications (DMS) 7310,
"Reinforced Concrete Pipe And Machine-Made Precast Concrete Box Culvert
Fabrication And Plant Qualification". The pipe manufacturer shall be verified
as compliant with TxDOT DMS 7310 at time of pipe delivery to the jobsite.

a. Mortar

Mortar for joints shall meet the requirements set forth below in "Mortar".

b. Cold Applied Preformed Plastic Gaskets

Cold Applied Plastic Gaskets shall be suitable for sealing joints of tongue
and groove concrete pipe. The gasket sealing the joint shall be produced
from blends of refined hydrocarbon resins and plasticizing compounds
reinforced with inert mineral filler and shall contain no solvents, irritating
fumes or obnoxious odors. The gasket joint sealer shall not depend on
oxidizing, evaporating or chemical action for its adhesive or cohesive
strength and shall be supplied in extruded rope form of suitable cross
section. The size of the plastic gasket joint sealer shall be in accordance
with the manufacturer's recommendations and sufficient to obtain
squeeze-out around the joint. The gasket joint sealer shall be protected
by a suitable removable wrapper that may be removed longitudinally
without disturbing the joint sealer to facilitate application.

12/08/2018 Page 9 Pipe



Current Version: December 8, 2018
City of San Marcos Adopted 01/01/2020

The chemical composition of the gasket joint sealing compound as
shipped shall meet the following requirements:

Composition (% by weight) Test Method Typical Analysis
Bitumen (petroleum plastic content) ASTM D 4 50-70
Ash-inert Mineral Water Tex-526-C 30-50
Volatile Matter (at 325 F) Tex-506-C 2.0 Maximum

The gasket joint sealing compound when immersed for 30 days at
ambient room temperature separately in 5 percent solution of caustic
potash, a mixture of 5 percent hydrochloric acid, a 5 percent solution of
sulfuric acid and a saturated H2S solution shall show no Vvisible
deterioration.

The physical properties of the gasket joint sealing compound as shipped
shall meet the following requirements:

Typical Analysis

Property Test Method
Minimum Maximum

Specific Gravity at 77 F ASTM D 71 1.20 1.35

Ductility at 77F (cm) Minimum Tex-503-C 5.0
Softening point Tex-505-C 275 F
Penetration:

32 F (300 g) 60 sec Tex-502-C 75

77 F (150 g) 5 sec Tex-502-C 50 120

115 F (150 g) 5 sec Tex-502-C 150
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Flashpoint C.O.C. F Tex-504-C 600 F

Fire Point C.O.C. F Tex-504-C 625 F

When constructing wastewater lines, the Contractor shall use O0-ring
gasket joints conforming to ASTM C 443. Just before making a joint, the
ends of the pipe shall be clean, dry, free of blisters or foreign matter and
shall be wire brushed. For O-ring joints, the gasket and the inside surface
of the bell shall be lubricated with a light film of soft vegetable soap
compound to facilitate assembly of the joint. The rubber O-ring gasket
shall be stretched uniformly in the joint. Wedge seal type ("Forsheda" pre-
lubricated) gaskets may be used if joint details submitted are approved;
installation of such gaskets shall be in strict accordance with the
manufacturer's recommendations, and shall be the sole element
depended upon to make the joint flexible and watertight.

In wastewater lines no horizontal or vertical angles in the alignment of
pipes shall be permitted unless indicated. The spigot shall be centered in
the bell, the pipe pushed uniformly home and brought into true alignment.
Bedding material shall be placed and tamped against pipe to secure the
joint.

5. Bends

When horizontal or vertical angles in the alignment of storm sewers are
indicated, the bend or angle shall be constructed by cutting on a bias one or
both pipes as may be required for the alignment indicated. The pipe cut shall
be sufficiently long to allow exposing the reinforcement, which shall be bent,
welded and incorporated into the pipe bend and reinforced concrete collar to
maintain the structural integrity. The collar shall be 6 inches minimum,
reinforced with #4 bars on a 1 foot center both directions. Builder's hardware
cloth may be used on the outside of the joint to aid in holding cementing
materials in place. Plywood, fiberboard or other materials placed on the inside
of the pipe as formwork shall be removed as soon as the joint materials have
obtained initial set, after which the inside surface of the pipe joint shall be
finished smooth and true to the line and grade established. The Contractor
may use prefabricated bends meeting the specification requirements in lieu of
field fabricated bends. All bends shall be watertight, have a smooth flow line
and be equal or greater in strength to the adjacent pipe.

Horizontal or vertical changes in alignment in wastewater lines shall be
accomplished by use of manholes. With the E/A's approval, horizontal
changes in alignment may be made by the "Joint Deflection" method. Joint
deflection is limited by regulations of the Texas Commission on Environmental
Quality (TCEQ) to 80 percent of the maximum recommended by the
manufacturer; such deflection may not exceed 5 degrees at any joint.
Changes in alignment using pipe flexure shall not be allowed.
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6.

(d)

Sulfide and Corrosion Control

All concrete pipe used for wastewater installations shall be protected from
sulfide and corrosion damage by using limestone aggregate.

Concrete Steel Cylinder (CSC) Pipe
1.

General Requirements

The Contractor shall submit to the E/A for approval along with other required
data a tabulated layout schedule with reference to the stationing and grade
lines to be used.

The manufacturer shall furnish all fittings and special pieces required for
closures, bends, branches, manholes, air valves, blow offs and connections to
main line valves and other fittings as indicated.

Each pipe length, fitting and special joint shall have plainly marked on the bell
end of the pipe, the head condition for which it is designed. In addition,
marking shall be required to indicate the location of each pipe length or
special joint in the line and such markings will be referenced to the layout
schedules and drawings and submitted for approval.

Concrete steel cylinder fittings shall be tested as required by the applicable
AWWA Standards.

Design and Inspection

Where not otherwise indicated, concrete steel cylinder pipe shall be Class
150, designed to withstand a vacuum of not less than 28 feet of water. Valve
reducers, tees and outlets from a pipe run shall be designed and fabricated so
that all stresses are carried by the steel forming the fitting or outlet.

Concrete steel cylinder pipe shall meet one of the following specifications:
AWWA C-301 - Any Size
AWWA C-303 - 24-inch maximum size

All pipe flanges shall conform to AWWA C-207, requirements for standard
steel flanges of pressure classes corresponding to the pipe class.

Pipe to be installed in a tunnel or encasement shall be manufactured with 1
inch thick by 24-inch wide skid bands of mechanically impacted mortar in
addition to the normal coating.

All concrete steel cylinder fittings shall be constructed of steel plate of
adequate strength to withstand both internal pressure and external loading.
Rod reinforcing shall not be used to figure the required steel area. The fittings
shall have a concrete lining and 1 inch minimum coating of cement mortar,
except that centrifugally spun lining need not be reinforced.

Minimum lining thickness shall be % inch for 16-inch pipe and % inch for sizes
larger than 16-inch pipe. Where it is impractical to place such concrete
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protection on interior surfaces of small outlets, 2 coats of "Bitumastic Tank
Solution" shall be applied.

No fitting shall be made by cutting of standard pipe, except that outlets of less
than 75 percent of the pipe diameter may be placed in a standard pipe.
Beveled spigots may be placed on standard pipe.

3. Joint Materials

Joints shall be of the rubber gasket type conforming to the applicable
standards. The inside and outside recesses between the bell and spigot shall
be completely filled with Cement Grout in accordance with the pipe
manufacturer's recommendations. Grout materials for jointing such pipe,
unless otherwise indicated, shall be as described herein.

(e) Reserved
(f) Polyethylene Tubing
1. General *See modifications for additional information

All polyethylene (PE) tubing shall be high density, high molecular weight
plastic tubing meeting ASTM D2737; it shall be pressure rated at 200 psi
working pressure and must bear the National Sanitation Foundation seal of
approval for potable water service. Pipe manufacturers shall be listed on SPL
WW-65.

2. Materials

Polyethylene plastics shall be Designation PE3408 (Grade P34 with
hydrostatic design stress of 800 psi).

3. Markings

Permanent marking on the tubing shall include the following at intervals of not
more than 5 feet:

Nominal tubing size.
Type of plastic material, i.e., PE 3408.

Dimension Ratio (SDR) and pressure rating in psi for water at 73.4 F (e.g.,
SDR-9, 200 psi).

ASTM D 2737 designation.

Manufacturer's name or trademark, code and seal of approval (NSF mark) of
the National Sanitation Foundation.

Polyethylene tubing for reclaimed service lines shall be purple.

4. Tube Size

PE tubing shall be standard copper tube size outside diameter, with Standard
Dimension Ratio (SDR) of 9.

(g) Copper Tubing
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All copper service tubing shall be annealed seamless Type K water tube meeting
ASTM B88 and rated at 150 psi working pressure. The tubing shall be
homogenous throughout and free from cracks, holes, crimping, foreign inclusions
or other defects. It shall be uniform in density and other physical properties.
Copper tubing for reclaimed water shall be wrapped in purple polyethylene film
wrap. Pipe manufacturers shall be listed on SPL WW-613.

(h) Service Connection Fittings

All fittings used in customer service connection - tapping mains, connecting
meters, etc. - must be currently listed on the applicable Water and Wastewater
Standard Products List (SPL WW-68), or called for in the City of Austin Standard
Details (520 - series). *See modifications for additional information

(i) Brass Goods

All brass valves, couplings, bends, connections, nipples and miscellaneous brass
pipe fittings and accessories used in meter connections, service lines, air release
piping assemblies, and wherever needed in the water distribution system, shall
conform to the City of Austin Standards, Austin Water Utility Standard Products
Lists, and AWWA C-800, except as herein modified or supplemented.

Unless otherwise noted, the goods described herein shall be fabricated of
standard Red Brass (Waterworks Brass) meeting ASTM B62 or B584, alloy 83600,
consisting of 85 percent copper and 5 percent each of tin, lead and zinc.

Exposed threads shall be covered with plastic caps or sheeting to protect the
threads.

Brass goods of each type and class shall be compatible with other fittings in
common usage for similar purposes. Where not otherwise indicated, all such
materials shall meet the following requirements:

Inlet threads of corporation valves shall be AWWA iron pipe (IP) thread (male);
outlets of service saddles shall be tapped with AWWA IP thread (female). AWWA
IP threads shall conform to ANSI/ASME B1.20.1 as required by AWWA C800 for
"General Purpose (Inch) Pipe Threads". For 34" and 1" sizes only, corporation
valve inlet threads, and the internal threads of saddles may be the AWWA taper
thread conforming to AWWA C800 Figure 1 and Table 6. External threads of
corporation valve inlet must be compatible with internal threads of the service
saddle.

Connections of all new tubing, and of tubing repairs wherever possible, shall be by
compression fittings. Compression connections shall be designed to provide a seal
and to retain the tubing, without slippage, at a working water pressure of 150 psig.

Flanges shall conform to ANSI B16.1, Class 125, as to dimensions, drillings, etc.
Copper tubing, when used, shall be Type K tubing having dimensions and weights
given in Table A.1 of AWWA C800.

Brass pipe shall conform to the weights and dimensions for Extra Strong pipe
given in Table A.2 of AWWA C800.
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All fittings shall be suitable for use at hydrostatic working pressures up to 150 psig
(hydrostatic testing of installed systems is at 200 psig).

(i) Reserved

(k)

Polyvinyl Chloride Potable/Reclaimed Water Pipe
1.

General*See modifications for additional information

All polyvinyl chloride (PVC) potable/reclaimed water pipe shall be of the rigid
(UNPLASTICIZED) type and must bear the National Sanitation Foundation
seal of approval for potable water pipe. Each joint of pipe shall consist of
single continuous extrusion; bells or other components attached by solvent
welding are not acceptable. Pipe shall be pressure rated at 200 psi (SDR-14).

Pipe shall have push-on, rubber gasket joints of the bell and spigot type with
thickened integral bells with rubber gasket joints. The wall thickness of each
pipe bell and joint coupling must be greater than the standard pipe barrel
thickness. Clearance must be provided in every gasket joint for both lateral
pipe deflection and for linear expansion and contraction. Concrete thrust
blocking shall be placed behind bends and tees. Concrete support cradles or
blocking shall be required for support of all fire hydrants, valves and AWWA
C110 fittings; such support shall be provided for AWWA C153 fittings when
required by the E/A.

Applicable Specifications *See modifications for additional information

Except as modified or supplemented herein, PVC pipe shall meet the following
standards:

AWWA C-900, or SDR 14 for PVC Pressure Pipe, in 4, 6, 8 and 12 inch
nominal sizes, having Cast Iron Pipe size outside diameters.

Fittings used with PVC Pressure pipe shall be AWWA C-110 or AWWA C-153
compact ductile iron fittings.

All pipe 4 inches and larger must be approved Underwriter's Laboratories for
use in buried water supply and fire protection systems.

Material Requirements

All pipe and fittings shall be made from clean, virgin, NSF certified, Class
12454B PVC. Clean reworked materials generated from the manufacturers
own production may be used within the current limits of the referenced AWWA
C-900.

Marking

PVC for reclaimed piping shall be purple or wrapped in purple polyethylene
film wrap.

Permanent marking on each joint of pipe shall include the following at intervals
of not more than 5 feet:

Nominal pipe size and OD base (e.g., 4 CIPS).
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Type of plastic material (e.g., PVC 12454B).

Standard Dimension Ratio and the pressure rating in psi for water at 73 F
(e.g., SDR 18, 150 psi).

AWWA designation with which the pipe complies (e.g., AWWA C-900).

Manufacturer's name or code and the National Sanitation Foundation (NSF)
mark.

5. Tracer Tape

Inductive Tracer Detection Tape shall be placed directly above the centerline
of all non-metallic pipe a minimum of 12 inches below subgrade or, in areas
outside the limits of pavement, a minimum of 18 inches below finished grade.
The tracer tape shall be encased in a protective, inert, plastic jacket and color
coded according to American Public Works Association Uniform Color Code.
Except for minimum depth of cover, the tracer tape shall be placed according
to manufacturer's recommendations. Manufacturers must be listed on SPL
WW-597.

() Polyvinyl-Chioride (PVIC) Pipe (N ) and-Fitt

£ G | *See modifications for additional information
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(m) Steel Pipe
1. Standard Weight
ASTM A 53, Schedule 40.
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2.

(n)

Extra Heavy Weight
Seamless ASTM A 53, Schedule 80.

Encasement Pipe

a. For direct-bury installations, pipe shall conform to ASTM A134 with
minimum thickness of 3/8 inch (9.5 mm).

b. For jacked installations, pipe shall conform to requirements on drawings.
Fittings

Nipples and fittings extra strong Federal Specification WW-N 351 or WW-P
521.

Coatings

Black or galvanized as indicated.

Welded Steel Pipe and Fittings for Water-Pipe
1.

General Reference Standards Specification.

Specifications of the American Water Works Association (AWWA) listed below
shall apply to this Section.

C-200 Steel Water Pipe 6 inches and larger.

C-205 Cement-Mortar Protective Lining and Coating for Steel Water Pipe, 4
inches and larger, Shop Applied.

C-206 Field Welding of Steel Water Pipe.

C-207 Steel Pipe Flanges for Waterworks Services, Sizes 4 inches through
144 inches.

C-208 Dimensions for Steel Water Pipe Fittings.
C-602 Cement-Mortar Lining of Water Pipelines, 4 inches and larger in Place.

Submittals

Furnish Shop Drawings, product data, design calculations and test reports as
described below:

a. Certified copies of mill tests confirming the type of materials used in steel
plates, mill pipe flanges and bolts and nuts to show compliance with the
requirements of the applicable standards.

b. Complete and dimensional working drawings of all pipe layouts. Shop
Drawings shall include the grade of material, size, wall thickness of the
pipe and fittings, type and location of fittings and the type and limits of the
lining and coating systems of the pipe and fittings.

c. Product data to show compliance of all couplings, supports, fittings,
coatings and related items.

Job Conditions
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a. The internal design pressure of all steel pipe and fittings shall be as
indicated.

b. The interior of all steel pipe for potable water, 4 inches and larger, shall
be cement-mortar lined.

4. Manufacturing
a. Description
Pipe shall comply with AWWA C-200.
(1) Circumferential deflection of all pipe in-place shall not exceed 2.0
percent of pipe diameter.
(2) Diameter

Nominal pipe diameter shall be the inside diameter of lining or pipe
barrel, unless otherwise designated in Job Conditions.

b. Wall Thickness

(1) Steel pipe wall thickness shall be designed for the internal and
external loads specified in this section. The cylinder thickness
needed to resist internal pressure shall be based on an allowable
stress in the steel equal to %2 the minimum yield stress of the material
used.

5. Fittings
a. Welded

Fabricated steel fittings shall be of the same material as pipe and shall
comply with AWWA C-208.

6. Flanges

a. Flanges shall comply with the requirements of AWWA C-207, Class D or
Class E. The class shall be based on operating conditions and mating
flanges of valves and equipment.

b. Gaskets shall be cloth-inserted rubber, 1/8 inch thick.
c. Flanges shall be flat faced with a serrated finish.

7. Pipe Joints
a. Lap Joints for Field Welding

(1) Lap joints for field welding shall conform to AWWA C-206. This item
applies only to pipes 72 inches in diameter and larger.

(2) The bell ends shall be formed by pressing on a hydraulic expander
or a plug die. After forming, the minimum radius of curvature of the
bell end at any point shall not be less than 15 times the thickness of
the steel shell. Bell ends shall be formed in a manner to avoid
impairment of the physical properties of the steel shell. Joints shall
permit a lap at least 1 72 inches when assembled. The longitudinal or
spiral weld on the inside of the bell end and the outside of the spigot
end on each section of pipe shall be ground flush with the plate
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(0)

b.

surface. The inside edge of the bell and the outside edge of the
spigot shall be scarfed or lightly ground to remove the sharp edges or
burrs.

Bell and Spigot Joints with O-Ring Gasket

(1) Bell and spigot joints with rubber gasket shall conform to AWWA C-
200.

(2) The bell and spigot ends shall be so designed that when the joint is
assembled, it will be self-centered and the gasket will be confined to
an annular space in such manner that movement of the pipe or
hydrostatic pressure cannot displace it. Compression of the gasket
when the joint is completed shall not be dependent upon water
pressure in the pipe and shall be adequate to ensure a watertight
seal when subjected to the specified conditions of service. Bell and
spigot ends shall be welded on preformed shapes. The bell and
spigot ends shall conform to the reviewed Shop Drawings.

Interior and Exterior Protective Surface Coatings

a.

Exterior Surface to be mortar coated shall conform to AWWA C-205 for
shop application and AWWA C-602 for field application. Pipe materials
shall be the product of an organization, which has had not less than 5
years successful experience manufacturing pipe materials, and the
design and manufacture of the pipe, including all materials, shall be the
product of one company.

All surfaces except as noted in ¢ and d below shall receive shop
application of mortar lining and coating.

Field Welded Joints. After installation, clean, line and coat unlined or
uncoated ends adjacent to welded field joints, including the weld proper,
as specified for pipe adjacent to the weld. Potable water only shall be
used in the preparation of any cement, mortar, or grout lining.

Machined Surfaces. Shop coat machined surfaces with a rust
preventative compound. After jointing surfaces, remaining exposed
surfaces shall be coated per a) and b) above.

Corrugated Metal Pipe
1.

General

Pipe shall be corrugated continuous lock or welded seam helically corrugated
pipe. Corrugated metal pipe may be galvanized steel, aluminized steel or
aluminum conforming to the following:

Galvanized Steel AASHTO M 218

Aluminized Steel AASHTO M 274

Aluminum AASHTO M 197

Where reference is made herein to gage of metal, the reference is to U.S.
Standard Gage for uncoated sheets. Tables in AASHTO M 218 and AASHTO
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2.

3.

M 274 list thickness for coated sheets in inches. The Tables in AASHTO M
197 list thickness in inches for clad aluminum sheets.

Sampling and testing of metal sheets and coils used for corrugated metal pipe
shall be in accordance with TXDOT Test Method Tex-708-I.

Damaged spelter coating shall be repaired by thoroughly wire brushing the
damaged area and removing all loose, cracked or weld-burned spelter
coating. The cleaned area shall be painted with a zinc dust-zinc oxide paint
conforming to Federal Specifications TT-P 641b. Damaged pipe shall be
rejected and removed from the project.

Damaged aluminized coating shall be repaired in accordance with the
manufacturer's recommendations.

The following information shall be clearly marked on each section of pipe:
Thickness and corrugations
Trade Mark of the manufacturer
Specification compliance

Fabrication
a. Steel Pipe

Galvanized or aluminized steel pipe shall be full circle or arch pipe
conforming to AASHTO M 36, Type | or Type Il as indicated.

It may be fabricated with circumferential corrugations; lap joint
construction with riveted or spot welded seams or it may be fabricated
with helical corrugations with continuous helical lock seam or ultra high
frequency resistance butt-welded seams.

b. Aluminum Pipe

Pipe shall conform to AASHTO M 196, Type |, circular pipe or Type II,
pipe arch as indicated. It may be fabricated with circumferential
corrugations; lap joint construction with riveted or spot welded seams or it
may be fabricated with helical corrugations with a continuous helical lock
seam.

Portions of aluminum pipe that are to be in contact with high chloride
concrete or metal other than aluminum, shall be insulated from these
materials by a coating of bituminous material. The coating applied to the
pipe or pipe arch to provide insulation between the aluminum and other
material shall extend a minimum distance of 1 foot beyond the area of
contact.

Selection of Gages

The pipe diameter, permissible corrugations and required gauges for circular
pipe shall be as indicated on the drawings.
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For pipe arch, the span, rise, gage, corrugation size and coating thickness
shall be as shown on the drawings. A tolerance of plus or minus 1 inch or 2
percent of equivalent circular diameter, whichever is greater, will be
permissible in span and rise, with all dimensions measured from the inside
crests of the corrugations.

4. Joint Material

Except as otherwise indicated, coupling bands and other hardware for
galvanized or aluminized steel pipe shall conform to AASHTO M 36 for steel
pipe and AASHTO M 196 for aluminum pipe. Field joints for each type of
corrugated metal pipe shall maintain pipe alignment during construction and
prevent infiltration of soil material during the life of the installation.

Coupling bands shall be not more than 3 nominal sheet thickness lighter than
the thickness of the pipe to be connected and in no case lighter than 0.052
inch for steel or 0.048 inch for aluminum.

Coupling bands shall be made of the same base metal and coating (metallic
or otherwise) as the pipe.

Coupling bands shall lap equally on each of the pipes being connected to form
a tightly closed joint after installation.

Pipes furnished with circumferential corrugations shall be field jointed with
corrugated locking bands. This includes pipe with helical corrugations, which
has reformed circumferential corrugations on the ends. The locking bands
shall securely fit into at least one full circumferential corrugation on each of the
pipe ends being coupled. The minimum width of the corrugated locking bands
shall be as shown below for the corrugation which corresponds to the end
circumferential corrugations on the pipes being joined:

10%2 inches wide for 2 2/3 inches x 2-inch corrugations.
12 inches wide for 3 inches x 1 inch or 5 inches x 1-inch corrugations.

Helical pipe without circumferential end corrugations will be permitted only
when it is necessary to join a new pipe to an existing pipe, which was installed
with no circumferential end corrugations. In this event pipe furnished with
helical corrugations at the ends shall be field jointed with either helically
corrugated bands or with bands with projections or dimples. The minimum
width of helically corrugated bands shall conform to the following:

12 inches wide for pipe diameters up to and including 72 inches.
14 inches wide for 1 inch deep helical end corrugations.

Bands with projections shall have circumferential rows of projections with one
projection for each corrugation. The width of bands with projections shall be
not less than the following:

12 inches wide for pipe diameters up to and including 72 inches.

The bands shall have 2 circumferential rows of projections.
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167 inches wide for pipe diameters of 78 inches and greater.

The bands shall have 4 circumferential rows of projections.

Unless otherwise indicated, all bolts for coupling bands shall be %:-inch
diameter. Bands 12 inches wide or less shall have a minimum of 2 bolts and
bands greater than 12 inches wide shall have a minimum of 3 bolts.

Galvanized bolts may be hot dip galvanized conforming to AASHTO M 232,
mechanically galvanized to provide the same requirements as AASHTO M
232 or electro-galvanized per ASTM A 164 Type RS.

5. Additional Coatings or Linings

a.

12/08/2018

Bituminous Coated

Bituminous Coated pipe or pipe arch shall be as indicated both as to base
metal and fabrication and in addition shall be coated inside and out with a
bituminous coating which shall meet the performance requirements set
forth herein. The bituminous coating shall be 99.5 percent soluble in
carbon bisulphide. The pipe shall be uniformly coated inside and out to a
minimum thickness of 0.05 inch, measured on the crests of the
corrugations.

The bituminous coating shall adhere to the metal tenaciously, shall not
chip off in handling and shall protect the pipe from deterioration as
evidenced by samples prepared from the coating material successfully
meeting the Shock Test and Flow Test in accordance with Test Method
Tex-522-C.

Paved Invert

Where a Paved Invert is indicated, the pipe or pipe arch, in addition to the
fully coated treatment described above, shall receive additional
bituminous material of the same specification as above, applied to the
bottom quarter of the circumference to form a smooth pavement with a
minimum thickness of 1/8 inch above the crests of the corrugations.

Cement Lined
(1) General

Except as modified herein, pipe shall conform to AASHTO M 36 for
lock seam or welded helically corrugated steel pipe. Pipe shall be of
full circle and shall be fabricated with two annular corrugations for
purposes of joining pipes together with band couplers. Lock seams
shall develop the seam strength as required in Table 3 of AASHTO M
36. Concrete lining shall conform to the following:

Composition

Concrete for the lining shall be composed of cement, fine
aggregate and water that are well mixed and of such consistency
as to produce a dense, homogeneous, non-segregated lining.
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Cement
Portland Cement shall conform to AASHTO M 85.
Aggregate

Aggregates shall conform to AASHTO M 6 except that the
requirements for gradation and uniformity of gradation shall not

apply.
Mixture

The aggregates shall be sized, graded, proportioned and
thoroughly mixed with such proportions of cement and water as
will produce a homogenous concrete mixture of such quality that
the pipe will conform to the design requirements indicated. In no
case, however, shall the proportions of Portland Cement,
blended cement or Portland Cement plus pozzolanic admixture
be less than 470 Ib/cu. yd of concrete.

Thickness

The lining shall have a minimum thickness of 1/8 inch above the
crest of the corrugations.

Lining Procedures

The lining shall be plant applied by a machine traveling through a
stationary pipe. The rate of travel of the machine and the rate of
concrete placement shall be mechanically regulated so as to
produce a homogenous nonsegregated lining throughout.

Surface Finish

The lining machine shall also mechanically trowel the concrete
lining as the unit moves through the pipe.

Certification

Furnish manufacturer's standard certification of compliance upon
request of the purchaser.

Joints

Pipe shall be joined together with coupling bands made from
steel sheets to an indicated thickness of 0.064 inch (12 ga.).
Coupling bands shall be formed with two corrugations that are
spaced to provide seating in the third corrugation of each pipe
end without creating more than 7% inch + annular space between
pipe ends when joined together.

Bands shall be drawn together by two %2 inch galvanized bolts
through the use of a bar and strap suitably welded to the band.
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When O-ring gaskets are indicated they shall be placed in the
first corrugation of each pipe and shall be compressed by
tightening the coupling band. Rubber O-ring gaskets shall
conform to Section 5.9, ASTM C 361.

(2) Causes for Rejection

Pipe shall be subject to rejection on account of failure to conform to
any of the indications. Individual sections of pipe may be rejected
because of any of the following:

Damaged ends, where such damage would prevent making
satisfactory joint.

Defects that indicate poor quality of work and could not be easily
repaired in the field.

Severe dents or bends in the metal itself.

If concrete lining is broken out, pipe may be rejected or at the
discretion of the E/A, repaired in the field in accordance with the
manufacturer's recommendation.

Hairline cracks or contraction cracks in the concrete lining are to be
expected and does not constitute cause for rejection.

d. Fiber Bonded

Where fiber bonded pipe is indicated, the pipe or pipe arch shall be
formed from sheets whose base metal shall be as indicated. In addition,
the sheets shall have been coated with a layer of fibers, applied in sheet
form by pressing them into a molten metallic bonding. If a paved invert is
indicated it shall be in accordance with the procedure outlined above. The
test for spelter coating above is waived for fiber bonded pipe.

Slotted Drain Storm Sewers

The pipes for the slotted drain and slotted drain outfall shall be helically
corrugated, lock seam or welded seam pipe. Materials and fabrication shall be
in accordance with the above. The metal thickness shall be a minimum 16

gage.

The chimney assemblies shall be constructed of 3/16 inch welded plate or
machine formed 14 gage galvanized steel sheets. The height of the chimney
required shall be as indicated. Metal for the welded plate slot shall meet the
requirements of ASTM A 36 and the completed plate slot shall be galvanized
after fabrication in accordance with ASTM A 123.

Weld areas and the heat affected zones where the slot is welded to the
corrugated pipe shall be thoroughly cleaned and painted with a good quality
asphalt base aluminum paint.

Mortar
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Mortar shall be composed of 1 part Type | Portland Cement and 2 parts clean,
sharp mortar sand suitably graded for the purpose and conforming in other
respects to the provisions for fine aggregate of Item No. 403, "Concrete for
Structures". Hydrated lime or lime putty may be added to the mix, but in no
case shall it exceed 10 percent by weight of the total dry mix.

Geotextile Filter Fabric for Pipe Bedding Material

Geotextile filter fabric for pipe bedding material shall be Hanes Geo Components -
TerraTex NO4.5 (AOS US Standard Sieve 70) geotextile fabric or approved equal.

510.3 - Construction Methods

(1)

510

General

Prior to commencing this Work, all erosion control and tree protection measures
required shall be in place and all utilities located and protected as set forth in "General
Conditions". Clearing the site shall conform to Item No. 102S, "Clearing and Grubbing".
Maintenance of environmental quality protection shall comply with all requirements of
"General Conditions" and Item No. 601S, "Salvaging and Placing Topsoil".

The Contractor shall Work such that a reasonable minimum of disturbance to existing
utilities will result. Particular care shall be exercised to avoid the cutting or breakage of
all existing utilities. If at any time the Contractor's operations damage the utilities in
place, the Contractor shall immediately notify the owner of the utility to make the
necessary repairs. When active wastewater sewer lines are cut in the trenching
operations, temporary flumes shall be provided across the trench while open and the
lines shall be restored when the backfilling has progressed to the original bedding lines
of the sewer so cut.

The Contractor shall inform utility owners sufficiently in advance of the Contractor's
operations to enable such utility owners to reroute, provide temporary detours or to
make other adjustments to utility lines in order that the Contractor may Work with a
minimum of delay and expense. The Contractor shall cooperate with all utility owners
concerned in effecting any utility adjustments necessary and shall not hold the City
liable for any expense due to delay or additional Work because of conflicts arising from
existing utilities.

The Contractor shall do all trenching in accordance with the provisions and the
directions of the E/A as to the amount of trench left unfilled at any time. All excavation
and backfilling shall be accomplished as indicated and in compliance with State
Statutes.

Where excavation for a pipe line is required in an existing City street, a street cut
permit is required and control of traffic shall be as indicated in accordance with the
Texas Manual on Uniform Traffic Control Devices.

Wherever existing utility branch connections, sewers, drains, conduits, ducts, pipes or
structures present obstructions to the grade and alignment of the pipe, they shall be
permanently supported, removed, relocated or reconstructed by the Contractor through
cooperation with the owner of the utility, structure or obstruction involved. In those
instances where their relocation or reconstruction is impractical, a deviation from line
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and grade will be ordered by the E/A and the change shall be made in the manner
directed.

Adequate temporary support, protection and maintenance of all underground and
surface utility structures, drains, sewers and other obstructions encountered in the
progress of the Work shall be furnished by, and at the expense of, the Contractor and
as approved by the E/A.

Where traffic must cross open trenches, the Contractor shall provide suitable bridges in
conformance with Standard 804S-4. Adequate provisions shall be made for the flow of
sewers; drains and watercourses encountered during construction and any structures,
which may have been disturbed, shall be satisfactorily restored upon completion of
Work.

When rainfall or runoff is occurring or is forecast by the U.S. Weather Service, the
Contractor shall not perform or attempt any excavation or other earth moving Work in
or near the flood plain of any stream or watercourse or on slopes subject to erosion or
runoff, unless given specific approval by the E/A. When such conditions delay the
Work, an extension of time for working day contracts will be allowed in accordance with
"General Conditions".

Water Line/New Wastewater Line Separation

Separation between water, reclaimed water, and wastewater lines shall be provided as
shown in the Drawings.

Crossings of water, reclaimed water, and wastewater lines shall conform to details in
the Drawings.

Wastewater manholes within 9 feet of water and reclaimed water lines shall be made
watertight according to details in the Drawings.

Utility and Storm Sewer Crossings

When the Contractor installs a pipe that crosses under a utility or storm sewer structure
and the top of the pipe is within 18 inches of the bottom of the structure, the pipe shall
be backfilled as shown in the Drawings. When the Contractor installs a pipe that
crosses under a utility or storm sewer structure that is not shown in the Drawings, the
pipe shall be backfilled as directed by the Engineer. Payment for backfilling pipe at
utility or storm sewer structures not shown in the Drawings shall be by Change Order.

Trench Excavation

Excavation in a paved street shall be preceded by saw cutting completely through any
asphaltic cement concrete or Portland cement concrete surface, base, or subbase to
the underlying subgrade. This requirement shall not apply to excavations made with
trenching machines that use a rotating continuous belt or chain for cutting and
removing of material.

Underground piped utilities shall be constructed in an open cut in accordance with
Federal regulations, applicable State Statutes conforming to Iltem No. 509S,
"Excavation Safety Systems" and with a trench width and depth described below.
When pipe is to be constructed in fill above the natural ground, Contractor shall
construct embankment to an elevation not less than one foot above the top of the pipe,
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(6)

after which trench is excavated. Required vertical sides shall be sheeted and braced as
indicated to maintain the sides of the required vertical excavation throughout the
construction period. Adequacy of the design of sheeting and bracing shall be the
responsibility of the Contractor's design professional. The Contractor shall be
responsible for installation as indicated. After the pipe has been laid and the backfill
placed and compacted to 12 inches above the top of the pipe, any sheeting, shoring
and bracing required may be removed with special care to insure that the pipe is not
disturbed. As each piece of sheeting is removed, the space left by its removal must be
thoroughly filled and compacted with suitable material and provisions made to prevent
the sides of the trench from caving until the backfill has been completed. Any sheeting
left in place will not be paid for and shall be included in the unit price bid for pipe.

* See modifications for additional information
Trench Width

Trenches for water, reclaimed, and wastewater lines shall have a clear width on each
side beyond the outside surfaces of the pipe bell or coupling of not less than 6 inches
nor more than 12 inches.

Trenches for Storm Sewers up to 42 inches shall have a width of 1 foot on each side
beyond the outside surfaces of the pipe. Pipes more than 42 inches shall have a trench
width not to exceed 18 inches on each side beyond the outside surfaces of the pipe.

If the trench width within the pipe zone exceeds this maximum, the entire pipe zone
shall be refilled with approved backfill material, thoroughly compacted to a minimum of
95 percent of maximum density as determined by TxDOT Test Method Tex-114-E and
then re-excavated to the proper grade and dimensions. Excavation along curves and
bends shall be so oriented that the trench and pipe are approximately centered on the
centerline of the curve, using short lengths of pipe and/or bend fittings if necessary.

For all utilities to be constructed in fill above natural ground, the embankment shall first
be constructed to an elevation not less than 1 foot above the top of the utility after
which excavation for the utility shall be made.

Trench Depth and Depth of Cover

All pipe and in-line appurtenances shall be laid to the grades indicated. The depth of
cover shall be measured from the established finish grade, natural ground surface,
subgrade for staged construction, street or other permanent surface to the top or
uppermost projection of the pipe.

(@) Where not otherwise indicated, all potable/reclaimed water piping shall be laid to
the following minimum depths:

1. Potable/reclaimed water piping installed in undisturbed ground in easements
of undeveloped areas, which are not within existing or planned streets, roads
or other traffic areas shall be laid with at least 36 inches of cover.

2. Potable/reclaimed water piping installed in existing streets, roads or other
traffic areas shall be laid with at least 48 inches of cover below finish grade.

3. Unless approved by the E/A, installation of potable/reclaimed water piping in
proposed new streets will not be permitted until paving and drainage plans
have been approved and the roadway traffic areas excavated to the specified
or standard paving subgrade, with all parkways and sidewalk areas graded
according to any applicable provisions of the drainage plans or sloped upward
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from the curb line to the right-of-way line at a minimum slope of % inch per
foot. Piping and appurtenances installed in such proposed streets shall be laid
with at least 36 inches of cover below the actual subgrade.

(b)  Where not otherwise indicated, all wastewater piping shall be laid to the following
minimum depths:

2 Wastewater—piping—installed-in—existing—streets; roads or other traffic areas
shall be laid with at least 66 inches of cover.

3. Wastewater piping installed in such proposed streets shall be laid with at least
48 inches of cover below the actual subgrade.

Classification of Excavation

Excavation will not be considered or paid for as a separate item of Work, so excavated
material will not be classified as to type or measured as to quantity. Full payment for all
excavation required for the construction shall be included in the various unit or lump
sum Contract prices for the various items of Work installed, complete in place. No extra
compensation, special treatment or other consideration will be allowed due to rock,
pavement, caving, sheeting and bracing, falling or rising water, working under and in
the proximity of trees or any other handicaps to excavation.

Dewatering Excavation

Underground piped utilities shall not be constructed or the pipe laid in the presence of
water. All water shall be removed from the excavation prior to the pipe placing
operation to insure a dry firm granular bed on which to place the underground piped
utilities and shall be maintained in such unwatered condition until all concrete and
mortar is set. Removal of water may be accomplished by bailing, pumping or by a well-
point installation as conditions warrant.

In the event that the excavation cannot be dewatered to the point where the pipe
bedding is free of mud, a seal shall be used in the bottom of the excavation. Such seal
shall consist of Class B concrete, conforming to Item No. 403, "Concrete for
Structures", with a minimum depth of 3 inches.

Trench Conditions

Before attempting to lay pipe, all water, slush, debris, loose material, etc., encountered
in the trench must be pumped or bailed out and the trench must be kept clean and dry
while the pipe is laid and backfilled. Where needed, sump pits shall be dug adjoining
the trench and pumped as necessary to keep the excavation dewatered.

Backfilling shall closely follow pipe laying so that no pipe is left exposed and
unattended after initial assembly. All open ends, outlets or other openings in the pipe
shall be protected from damage and shall be properly plugged and blocked watertight
to prevent the entrance of trench water, dirt, etc. The interior of the pipeline shall at all
times be kept clean, dry and unobstructed.
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Where the soil encountered at established footing grade is a quicksand, saturated or
unstable material, the following procedure shall be used unless other methods are
indicated:

All unstable soils shall be removed to a depth of a minimum 2 feet below bottom of
piped utility or as required to stabilize the trench foundation. Such excavation shall be
carried out for the entire trench width.

All unstable soil so removed shall be replaced with a concrete seal, foundation rock or
coarse aggregate materials placed across the entire trench width in uniform layers not
to exceed 6 inches, loose measure and compacted by mechanical tamping or other
means which shall provide a stable foundation for the utility.

Forms, sheathing and bracing, pumping, additional excavation and backfill required in
unstable trench conditions shall be included in the unit price bid for pipe.

(11) Removing Old Structures

When out of service masonry structures or foundations are encountered in the
excavation, such obstructions shall be removed for the full width of the trench and to a
depth of 1 foot below the bottom of the trench. When abandoned inlets or manholes
are encountered and no plan provision is made for adjustment or connection to the
new sewers, such manholes and inlets within the construction limits shall be removed
completely to a depth 1 foot below the bottom of the trench. In each instance, the
bottom of the trench shall be restored to grade by backfilling and compacting by the
methods provided above. Where the trench cuts through storm or wastewater sewers
which are known to be abandoned, these sewers shall be cut flush with the sides of the
trench and blocked with a concrete plug in a manner satisfactory to the E/A. When old
structures are encountered, which are not visible from the existing surface and are still
in service, they shall be protected and adjusted as required to the finished grade.

(12) Lines and Grades

Grades, lines and levels shall conform to the General Conditions and/or "Grades, Lines
and Levels". Any damage to the above by the Contractor shall be re-established at the
Contractor's expense. The Contractor shall furnish copies of all field notes and "cut
sheets" to the City.

The location of the lines and grades indicated may be changed only by direction of the
E/A. It is understood that the Contractor will be paid for Work actually performed on the
basis of the unit Contract prices and that the Contractor shall make no claim for
damages or loss of anticipated profits due to the change of location or grade.

All necessary batter boards or electronic devices for controlling the Work shall be
furnished by, and at the expense of, the Contactor. Batter boards shall be of adequate
size material and shall be supported substantially. The boards and all location stakes
must be protected from possible damage or change of location. The Contractor shall
furnish good, sound twilled lines for use in achieving lines and grades and the
necessary plummets and graduated poles.
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510

The Contractor shall submit to the E/A at least 6 copies of any layout Drawings from
the pipe manufacturer for review and approval. The Contractor shall submit the layout
Drawings at least 30 days in advance of any actual construction of the project. The E/A
will forward all comments of the review to the Contractor for revision. Revisions shall
be made and forwarded to the E/A for his acceptance. Prior to commencement of the
Project, reviewed layout Drawings will be sent to the Contractor marked for
construction.

Should the Contractor's procedures not produce a finished pipe placed to grade and
alignment, the pipe shall be removed and relayed and the Contractors procedures
modified to the satisfaction of the E/A. No additional compensation shall be paid for the
removal and relaying of pipe required above.

(13) Surplus Excavated Materials

Excess material or material which cannot be made suitable for use in embankments
will be declared surplus by the E/A and shall become the property of the Contractor to
dispose of off site at a permitted fill site, without liability to the City or any individual.
Such surplus material shall be removed from the Work site promptly following the
completion of the portion of the utility involved.

(14) Pipe Bedding Envelope * See modifications for additional information

Pipe shall be installed in a continuous bedding envelope of the type shown on the
drawmgs or as descrlbed hereln
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(a) Standard Bedding Materials * See modifications for additional information

PIPEBEDDING STONE
Cement
YSELPIPE N Netural-er  Pea
MATERIAL MEd-Sand GravelUnerushed—LCrushed—Crushed  Stene
Baclkfill
Gravel Gravel Stene Sereenings
WATER and-RECLAIMED \WATER
Welded
* *
Steel
Serviece
Tubing342 % % %
t0 2141/
WATER and RECLAIMED-WATER {Buctile tren)
Uptods % * N %
taehiB
targer
Thands % %
taeh-B
WATER and RECLAIMED WATER {PVC anly) and WASTEWATER
Yete15
% % % % % %
taehiB
targer
Than15 * x b3 *
taeh-B
STORMWATER
Cenrerete * b3 * X * *
Metal * b3 * *
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(b) General requirements and limitations governing bedding selection.

(3) Bedding shall be placed in lifts not exceeding 8 inches loose thickness and
compacted thoroughly to provide uniform support for the pipe barrel and to fill
all voids around the pipe.

(4) Pea-Graveloerbedding stone shall be used in blasted trenches.
(c) Requirements to prevent particle migration.

Bedding material shall be compatible with the materials in the trench bottom, walls
and backfill so that particle migration from, into or through the bedding is
minimized. The E/A may require one or more of the following measures to
minimize particle migration: use of impervious cut-off collars; selected bedding
materials, such as pea—gravel-er—bedding stone mixed with sand; filter fabric
envelopment of the bedding; cement stabilized backfill, or other approved
materials or methods. Measures to minimize particle migration will be shown on
the Drawings or designated by the E/A, and, unless provisions for payment are
provided in the contract documents, the cost of these measures shall be agreed by

change order. Thefellowinglimitations-shallapply-

(15) Laying Pipe

No pipe shall be installed in the trench until excavation has been completed, the
bottom of the trench graded and the trench completed as indicated.

Laying of corrugated metal pipes on the prepared foundation shall be started at the
outlet end with the separate sections firmly joined together, with outside laps of
circumferential joints pointing upstream and with longitudinal laps on the sides. Any
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metal in joints, which is not protected by galvanizing, shall be coated with suitable
asphaltum paint. Proper facilities shall be provided for hoisting and lowering the
sections of pipe into the trench without damaging the pipe or disturbing the prepared
foundation and the sides of the trench. Any pipe which is not in alignment or which
shows any undue settlement after laying or damage, shall be taken up and re-laid
without extra compensation.

Multiple installations of corrugated pipe or arches shall be laid with the centerlines of
individual barrels parallel. When not otherwise indicated, clear distances of 2 feet
between outer surfaces of adjacent pipes shall be maintained.

No debris shall remain in the drainways or drainage structures.

All recommendations of the manufacturer shall be carefully observed during handling
and installation of each material. Unless otherwise indicated, all materials shall be
delivered to the project by the manufacturer or agent and unloaded as directed by the
Contractor. Each piece shall be placed facing the proper direction near to where it will
be installed.

The interior of all pipe, fittings and other accessories shall be kept free from dirt and
foreign matter at all times and stored in a manner that will protect them from damage.
Stockpiled materials shall be stacked so as to minimize entrance of foreign matter.

The interior of all pipeline components shall be clean, dry and unobstructed when
installed.

Piping materials shall not be skidded or rolled against other pipe, etc. and under no
circumstances shall pipe, fittings or other accessories be dropped or jolted.

During handling and placement, materials shall be carefully observed and inspected
and any damaged, defective or unsound materials shall be marked, rejected and
removed from the job site. Minor damage shall be marked and repaired in a manner
satisfactory to the E/A. Joints, which have been placed, but not joined, backfilled, etc.,

shall be protected in a manner satisfactory to the E/A. o . i i
*See modifications for additional information

(16) Assembling of Pipe

Angular spacing of all joints shall meet the manufacturer's recommendations for the
pipe and accessories being used. Side outlets shall be rotated so that the operating
stems of valves shall be vertical when the valves are installed. Pressure pipe shall be
laid with bell ends facing the direction of pipe installation. Pipe end bells shall be
placed upgrade for all wastewater lines.

Orientation marks, when applicable, shall be in their proper position before pipe is
seated.

Before joining any pipe, all foreign matter, lumps, blisters, excess coal tar coating, oil or
grease shall be removed from the ends of each pipe and the pipe ends shall then be
wire brushed and wiped clean and dry. Pipe ends shall be kept clean until joints are
made.

Every precaution shall be taken to prevent foreign material from entering the pipe
during installation. No debris, tools, clothing or other materials shall be placed in the

pipe.
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(17)

Joints

(@)

(c)

Mortar (Storm Drain joints only)

Pipe ends shall be clean, free of asphalt or other contaminants, which will inhibit
the bond of the mortar to the pipe. The pipe ends shall be moistened immediately
prior to placing the mortar in the joint.

Cold Applied Preformed Plastic Gaskets (Storm Drain joints only)

The pipe ends shall be clean and the joint material applied to the dry pipe. In cold
weather, the joint material shall be heated to facilitate the seal of the joint.

O-Ring and Push-on Joints

Just before making a joint the ends of the pipe shall be clean, dry, free of any
foreign matter, lump blisters, excessive coal tar coating and grease or oil and shall
be wire brushed. The gasket and the inside surface of the bell shall be lubricated
with a light film of soft vegetable soap compound (Flax Soap) to facilitate
telescoping the joints. The rubber gasket if not factory installed shall be stretched
uniformly as it is placed in the spigot groove to insure a uniform volume of rubber
around the circumference of the groove. The spigot shall be centered in the bell,
the pipe pushed home uniformly and brought into true alignment. Bedding material
shall be placed and tamped against pipe to secure the joint. Care should be taken
to prevent dirt or foreign matter from entering the joint space.

Bolted Joints

All flanged, mechanical or other bolted joints shall be joined with nuts and bolts
and be coated as indicated above in Iron Pipe.

Storm Drain Joints

Storm drain joints sealed with preformed flexible joint sealants shall be provided
and installed in compliance with ASTM C990. Storm drain joints sealed with rubber
gaskets shall comply with ASTM C443 Install joint sealants in accordance with the
pipe and joint sealant manufacturers' recommendations. Place the joint sealer so
that no dirt or other deleterious materials come in contact with the joint sealing
material. Pull or push home the pipe with enough force to properly seal the joint
with the final joint opening (gap) on the inside of the installed pipe being less than
or equal to the pipe manufacturer's recommended dimensions. Protrusion of joint
material greater than 1/8 " into the interior of the pipe will not be accepted. Excess
joint material will be removed to within 1/8 "of pipe surface. Observe joint sealant
manufacturer's recommendations for installation temperature of the joint sealant.
Apply joint sealant to pipe joint immediately before placing pipe in trench, and then
connect pipe to previously laid pipe.

If inspection (video or other means) reveal C-990 joints that show signs of backfill
infiltration, or where joints or conduits exhibit excessive joint gap or are otherwise
defective, then the contractor has the following options:

1. Conduits less than 36-inches in any dimension: pour a concrete collar around
the joint or wrap joint with a wrap meeting requirements of ASTM C-877 or
approved equal.
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2. Conduits greater than or equal to 36-inches in all dimensions: repair joints
using joint repair techniques recommended by the manufacturer to achieve a
completed system that meets all Contract requirements.

(18) Pressure Pipe Laying
(a) Grout for Concrete Steel Cylinder Pipe (CSC) and Welded Steel Pipe

Aggregate, cement, etc., shall be as indicated in "Mortar" herein. Potable water
shall be used in the preparation of any cement, mortar, or grout lining.

Grout shall be poured into the recess between the bell and spigot on the outside of
the pipe and contained by a joint wrapper ("diaper") recommended by the pipe
manufacturer. The wrapper shall have a minimum width of 7 inches for 30 inch and
smaller and 9 inches for larger pipe, secured to the pipe by "Band Iron" steel
straps. The grout shall be poured in one continuous operation in such manner that
after shrinkage and curing the joint recess shall be completely filled.

Mortar for the inside recess shall be of the consistency of plaster. The inside
recess between the bell and spigot shall be filled with mortar after the pipe joint on
either side of the recess has been backfilled and well tamped with no less than
one pipe joint installed ahead of the pipe forming the recess. The mortar shall
completely fill the recess and shall be trowelled and packed into place and finished
off smooth with the inside of the pipe.

The Contractor shall inspect the joint after the mortar has set and make repairs of
any pockets, cracks or other defects caused by shrinkage to the satisfaction of the
E/A. The inside surface shall be cleared of any mortar droppings, cement, water,
slurry, etc., before they have become set and shall be cleared of any other foreign
matter. The inside surface of the pipe shall be left clean and smooth.

Pipe shall be handled at all times with wide non abrasive slings, belts or other
equipment designed to prevent damage to the coating and all such equipment
shall be kept in such repair that its continued use is not injurious to the coating.
The use of tongs, bare pinch-bars, chain slings, rope slings without canvas covers,
canvas or composition belt slings with protruding rivets, pipe hooks without proper
padding or any other handling equipment, which the E/A deems to be injurious to
the coating, shall not be permitted. The spacing of pipe supports required to
handle the pipe shall be adequate to prevent cracking or damage to the cement
mortar lining.

(19) Placing Pipe in Tunnels

Piping installed as a carrier pipe in a tunnel, encasement pipe, etc., shall have
uniform alignment, grade, bearing and conform to the reviewed Shop Drawings. All
necessary casing spacers, bedding material, grout cradle or paving, bracing,
blocking, etc., as stipulated by the Contract or as may be required to provide and
maintain the required pipe alignment and grade, shall be provided by the
Contractor at no cost except as provided by the Bid Items. This shall include
casing spacers acceptable to the Owner attached to the carrier pipe in accordance
with the manufacturer's recommendations. The insertion pushing forces shall not
exceed the pipe manufacturer's recommendation. Such carrier piping shall have
flexible bolted or gasketed push-on joints or Concrete Steel Cylinder pipe installed
as follows:
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(@) 21 Inch Pipe and Smaller

Prior to placing the pipe in the tunnel, the inside joint recess at the bell shall be
buttered with cement mortar.

After the joint is engaged, the excess mortar shall be smoothed by pulling a tight
fitting swab through the joint. Cement mortar protection shall then be placed in the
normal manner to the exterior of the joint and allowed to harden sufficiently to
avoid dislodgment during installation. If time is of the essence, a quick setting
compound may be used.

(b) 24 Inch Pipe and Larger

Each length of pipe shall be pushed into the tunnel as single units. A flexible
mastic sealer shall be applied to the exterior of the joint prior to joint engagement.
The surfaces receiving the mastic sealer shall be cleaned and primed in
accordance with the manufacturer's recommendation. Sufficient quantities of the
mastic sealer shall be applied to assure complete protection of all steel in the joint
area. The interior of the joint shall be filled with cement mortar in the normal
manner after the pipe is in its final position within the tunnel.

(20) Temporary Pipe Plugs, Caps, Bulkheads and Trench Caps

Temporary plugs, caps or plywood bulkheads shall be installed to close all openings of
the pipe and fittings when pipeline construction is not in progress.

All temporary end plugs or caps shall be secured to the pipe as provided under Item
No. 507, "Bulkheads".

Trench caps shall be reinforced Class D concrete as indicated.

(21) Corrosion Control
(@) Protective Covering * See modifications for additional information

(22) Pipe Anchorage, Support and Protection

Pressure pipeline tees, plugs, caps and bends exceeding 2274 degrees; other bends as
directed shall be securely anchored by suitable concrete thrust blocking or by approved
metal harness. Unless otherwise indicated, on 24 inch or larger piping, all bends

greater than 11 %4 degrees shall be anchored as described herein. - _ _
* See modifications for additional information

Storm sewers on steep grades shall be lugged as indicated.

(a) Concrete Thrust Blocking

Concrete for use as reaction or thrust blocking shall be Class B conforming to Item
No. 403, "Concrete for Structures".

Concrete blocking shall be placed between solid ground and the fitting to be
anchored. The area of bearing on the pipe and on the ground shall be as indicated
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or directed by the E/A. The blocking shall, unless otherwise indicated, be so
placed that the pipe, fittings and joints will be accessible for repair.

The trench shall be excavated at least 6 inches outside the outermost projections
of the pipe or appurtenance and the trench walls shaped or undercut according to
the detail Drawings or as required to provide adequate space and bearing area for
the concrete.

The pipe and fittings shall be adequately weighted and laterally braced to prevent
floating, shifting or straining of the pipeline while the concrete is being placed and
taking initial set. The Contractor shall be solely responsible for the sufficiency of
such restraints.

(b) Metal Thrust Restraint

Fabricated thrust restraint systems such as those described below may be
approved for use instead of concrete blocking. To obtain approval, the project
Drawings must include sufficient drawings, notes, schedules, etc., to assure that
the proposed restraints as installed will be adequate to prevent undesirable
movement of the piping components. Such restraint systems may only be used

where and as specifically detailed and scheduled on approved Project Drawin%s.
* See modifications for additional information

1.  Thrust Harness

A metal thrust harness of tie rods, pipe clamps or lugs, turnbuckles, etc., may
be approved. All carbon steel components of such systems, including nuts
and washers, shall be hot-dip galvanized; all other members shall be cast

ductile iron. Afterinstallation—the-cntircassembly-shall-be-wrapped-with-8-mil

contindous—protective-wrap- * See Modifications for additional informatio

2. Restrained Joints

Piping or fitting systems utilizing integral mechanically restrained joints may be
approved. All components of such systems shall be standard manufactured
products fabricated from cast ductile iron, hot-dip galvanized steel, brass or
other corrosion resistant materials and the entire assembly shall be protected
with a continuous film wrap as described for 1. above. Manufacturers of pipe
with restrained joints integral to the pipe shall be listed on SPL WW-27F. All
pipe and fitting systems with restrained joints shall be identified by applying an
adhesive-backed warning tape to the top of the pipe and for the full length of
the pipe, regardless of the type of pipe. For plastic pipes the warning tape
shall be applied directly to the top of the pipe. For metal pipes and fittings the
warning tape shall be applied to the top of the polyethylene film wrap. The
warning tape shall conform to 510.2(8)(b)5.

Location, configuration and description of such products shall be specifically
detailed on the Drawings. (Add-on attachments such as retainer glands, all-
thread rods, etc., are not acceptable.) * See modifications for additional information

(c) Concrete Encasement, Cradles, Caps and Seals

When trench foundation is excessively wet or unstable or installation of water or
wastewater pipe will result in less than 30 inches of cover, Contractor shall notify
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E/A. E/A may require Contractor to install a concrete seal, cradle, cap,
encasement or other appropriate action.

All concrete cap, etc., shall be continuous and begin and end within 6 inches of
pipe joints. Concrete cap, cradle and encasement shall conform to City of Austin
Standard No. 510S-1, "Concrete Trench Cap". The pipe shall be well secured to
prevent shifting or flotation while the concrete is being placed.

(d) Anchorage Bulkheads

Concrete bulkheads keyed into the undisturbed earth shall be placed as indicated
to support and anchor the pipe and/or backfill against end thrust, slippage on
slopes, etc. Concrete material and placement shall be Class A, ltem No. 403,
"Concrete for Structures".

(e) Trench Caps, Concrete Rip-Rap and Shaped Retards

Where called for by the Contract or as directed by the E/A, concrete trench caps,
concrete rip-rap and/or shaped retards shall be placed as detailed by the Drawings
as protection against erosion. Concrete material and placement shall be Class B,
Iltem No. 403, "Concrete for Structures”.

(23) Wastewater Connections
(a) Connections to Mains 12 Inches and Smaller
All branch connections of new main lines shall be made by use of manholes.

Serwce stubs shaII be mstalled as |nd|cated Mmm&m—gfade—shan—be4—pe1=eent
be—4] . Standard

plugs shaII be mstalled in the dead end before backflllln%._ L . i i
* See Modifications for additional information

Where a service connection to a main 12 inches or smaller is indicated, a wye, tee
or double wye shall be installed.

Where a service connection to a main 15 inches or larger is indicated, a field tap
may be made with the pipes installed crown to crown. The tap should be made
conforming to the pipe manufacturer's recommendations with the E/A's approval.

Where not otherwise indicated, (wastewater) service connections shall be installed

so that the outlet is at an_angle of not more than 45 degrees above horizontal at
the main line. * See modifications for additional information

(b) Connections to the Existing System

Unless otherwise specified by the E/A, all connections made to existing mains
shall be made at manholes with the crown of the inlet pipe installed at the same
elevation as the crown of the existing pipe. Service stubs installed on the existing
system shall be installed by use of tapping saddles unless otherwise approved by
the E/A. Extreme care shall be exercised to prevent material from depositing in the
existing pipe as the taps are being made.

When connections to existing mains are made, a temporary plug approved by the
E/A must be installed downstream in the manhole to prevent water and debris from
entering the existing system before Final Completion. These plugs shall be
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removed after the castings are adjusted to finish grade or prior to Final
Completion.

(c) Connecting Existing Services to New Mains

Where wastewater services currently exist and are being replaced from the main
to the property line, those services shall be physically located at the property line
prior to installing any new mains into which the services will be connected. Where
wastewater services currently exist but are not being replaced to the property line,
those services shall be physically located at the point of connection between the
new and existing pipes prior to installing any new mains into which the services will
be connected.

(24) Potable or Reclaimed Water System Connections

All necessary connections of new piping or accessories to the existing potable or
reclaimed water system shall be made by, and at the expense of, the Contractor. To
minimize any inconvenience from outages, the Contractor shall schedule all such
connections in advance and such schedule must be approved by the E/A before
beginning any Work.

(@) Shutoffs

ditional information

The City will operate all valves to fill existing mains. Where a newly constructed
main has not been placed in service and has only one connection to the potable or
reclaimed system, the Contractor may operate one valve to fill the main after
approval has been obtained from AW. The operation of the valve is to be
conducted under the immediate supervision of the Owner's Representative.

Water for the Work shall be metered and furnished by the Contractor in

(b) Wet Connections to Existing Potable or Reclaimed Water System

The Contractor shall make all wet connections called for by the Contract or
required to complete the Work. Two connections to an existing line performed
during the same shutout, at the same time and at a distance less than 50 linear
feet apart, will be considered one wet connection. Two connections to an existing
line performed during the same shutout, at the same time and at a distance equal
to, or greater than 50 linear feet will be considered two wet connections. A wet
connection shall include draining and cutting into existing piping and connecting a
new pipeline or other extension into the existing pressure piping, forming an
addition to the potable or reclaimed water transmission and distribution network.
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The Contract price for wet connections shall be full payment for all necessary
shutoffs, excavation, removing plugs and fittings, pumping water to drain the lines,
cutting in new fittings, blocking and anchoring piping, bedding and backfilling,
placing the lines and service and all site cleanup.

No water containing detectable amounts of chlorine may be drained, released or
discharged until specific planning and appropriate preparations to handle, dilute
and dispose of such chlorinated water are approved in advance by the City and
the disposal operations will be witnessed by an authorized representative from the
City. * See modifications for additional information

(c) Pressure Taps to Existing Potable or Reclaimed Water System

The Contractor shall make all pressure taps called for by the Contract Documents
or required to complete the Work. A pressure tap shall consist of connecting new
piping to the existing potable or reclaimed water system by drilling into the existing
pipe while it is carrying water under normal pressure without taking the existing
piping out of service.

Unless otherwise provided by the Contract, the Contractor shall, at the
Contractor's expense, perform all necessary excavation, furnish and install the
tapping sleeve, valve and accessories, provide the tapping machine, drill the tap
and shall block, anchor and backfill the piping, valve and all accessories, place the
new piping in service and perform all site cleanup. When the City makes the tap,
City forces are not obligated or expected to perform any Work except to provide
tapping machine and drill the actual hole. If City crews are to make the tap, fiscal
arrangements must be made in advance at the Taps Office, Waller Creek Center,
625 East 10th Street.

If a private Contractor makes the tap, an AW Inspector must be present. "Size on
size" taps will not be permitted, unless made by use of an approved full bodied
mechanical joint tapping sleeve. Concrete blocking shall be placed behind and

under all tap sleeves 24 hours prior to making the wet tap. N _ _
* See modifications for additional information

(d) Service Connections

Service connection taps into PVC or AC pipe or into Cl or DI pipe 12 inches or
smaller shall be made using either a service clamp or saddle or a tapping sleeve
as recommended by the pipe manufacturer and as approved by the E/A. Direct
tapping of these pipes will not be permitted.

All potable or reclaimed water service connections shall be installed so that the
outlet is at an angle of not more than 45 degrees above horizontal at the main line.

Precautions should be taken to ensure that the tapping saddle or sleeve is placed
on the pipe straight to prevent any binding or deformation of the PVC pipe. The
mounting chain or U-bolt strap must be tight.

Tapping shall be performed with a sharp shell type cutter so designed that it will
smoothly penetrate heavy walled PVC DR14 and 200 psi AC and will retain and
extract the coupon from the pipe. * See modifications for additional information

(25) Backfilling
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(a)

(c)

General

Special emphasis is placed upon the need to obtain uniform density throughout the
backfill material. The maximum lift of backfill shall be determined by the
compaction equipment selected and in no case shall it exceed 18 inches, loose
measurement.

No heavy equipment, which might damage pipe, will be allowed over the pipe until
sufficient cover has been placed and compacted. All internal pipe bracing installed
or recommended by the manufacturer shall be kept in place until the pipe bedding
and trench backfill have been completed over the braced pipe section. Testing of
the completed backfill in streets and under and around structures shall meet the
specified density requirements. Initial testing shall not be at Contractor's expense
and shall conform to the "General Conditions." * See modifications for

General Corrugated Metal Pipe additional information

After the corrugated metal pipe structure has been completely assembled on the
proper line and grade and headwalls constructed where indicated; selected
material free from rocks over 8 inches in size from excavation or borrow, as
approved by the E/A, shall be placed along both sides of the completed structures
equally, in uniform layers not exceeding 6 inches in depth (loose measurement),
sprinkled if required and thoroughly compacted between adjacent structures and
between the structures and the sides of the trench.

Backfill material shall be compacted to the same density requirements as indicated
for the adjoining sections of embankment in accordance with the governing
specifications thereof. Above the % point of the structure, the fill shall be placed
uniformly on each side of the pipe in layers not to exceed 12 inches, loose
measure.

Prior to adding each new layer of loose backfill material, until a minimum of 12
inches of cover is obtained over the crown of the pipe, an inspection will be made
of the inside periphery of the corrugated metal structure to determine if any
floating, local or unequal deformation has occurred as a result of improper
construction methods.

Backfill Materials

The Engineer or designated representative may approve any of the following well
graded materials as backfill:

Select trench material

Sand

Crushed rock cuttings

Rock cuttings

Foundatien-Resk

Blasted material with fines and rock

Cement stabilized material

S A R A

Borrow
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Within the 100-year flood plain, sand will not be permitted for backfilling. The
Engineer or designated representative will approve the topsoil for areas to be
seeded or sodded.

Backfill in Street Right-of-Way

Placement of backfill under existing or future pavement structures and within 2 feet
of any structures shall be compacted to the specified density using any method,
type and size of equipment, which will produce the specified compaction without
damaging the pipe or bedding. Placement of backfill greater than 2 feet beyond
structures in right-of-way shall conform to (g) below.

The thickness of lifts, prior to compaction, shall depend upon the type of sprinkling
and compacting equipment used and the test results thereby obtained. Prior to and
in conjunction with the compaction operation, each lift shall be brought to the
moisture content necessary to obtain the specified density and shall be placed in a
uniform thickness to ensure uniform compaction over the entire lift. Testing for
density shall be in accordance with Test Method Tex-114-E and Test Method Tex-
115-E.

It is highly desirable that the backfill lifts be placed in a flat (or level) configuration;
however when approved by the Engineer or designated representative, the backfill
lifts may be placed at gradients (percent of vertical rise or fall to horizontal run) that
do not exceed 30%.

The proposed gradient for each lift or series of lifts shall be established based on
the capabilities of the equipment proposed to attain the required compaction.

Each lift of backfill must provide the density as specified herein. Swelling soils
(soils with a minimum Liquid Limit of 50, more than 50% passing a #200 sieve and
a plasticity index greater than 22) shall be sprinkled as required to provide not less
than optimum moisture nor more than 2 percent over optimum moisture content
and compacted to the extent necessary to provide not less than 95 percent nor
more than 102 percent of the density as determined in accordance with Test
Method Tex-114-E. Non-swelling soils shall be sprinkled as specified and
compacted to the extent necessary to provide not less than 95 percent of the
density as determined in accordance with Test Method Tex-114-E.

After each lift of backfill is complete, tests may be made by the Engineer or
designated representative. If the material fails to meet the density indicated, the
course shall be reworked as necessary to obtain the indicated compaction and the
compaction method shall be altered on subsequent Work to obtain indicated
density.

At any time, the Engineer or designated representative may order proof rolling to
test the uniformity of compaction of the backfill lifts. All irregularities, depressions,
weak or soft spots that develop shall be corrected immediately by the Contractor.

If the backfill, due to any reason, loses the specified stability, density or finish
before the pavement structure is placed, it shall be recompacted and refinished at
the sole expense of the Contractor. Excessive loss of moisture in the subgrade
shall be prevented by sprinkling, sealing or covering with a subsequent backfill
layer or granular material. Excessive loss of moisture shall be construed to exist
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when the subgrade soil moisture content is more than 4 percent below the
optimum of compaction ratio density. Backfill shall be placed from the top of the
bedding material to the existing grade, base course, subgrade or as specified. The
remainder of the street backfill shall either be Flexible Base, Concrete or Hot Mix
Asphalt Concrete as specified on the drawings or replacement "in kind" to the
surface of the materials originally removed for placement of the pipe.

(e) Backfill in County Street or State Highway Right-of-Way

All Work within the right-of-way shall meet the requirements of (d) above, as a
minimum and shall meet the requirements of the permit issued by the County
when their requirements are more stringent. Prior to the start of construction, the
Contractor shall be responsible for contacting the appropriate TxDOT office or
County Commissioner's Precinct Office and following the operating procedures in
effect for utility cut permits and pavement repair under their jurisdiction. Approval
for all completed Work in the State or County right-of-way shall be obtained from
the appropriate Official prior to final payment by the Owner.

(f) Backfill in Railroad Right-of-Way

All Work within the railroad right-of-way shall meet the requirements of (d) above,
as a minimum and shall meet the requirements of the permit issued by the
Railroad Owner when their requirements are more stringent. Approval for all
completed Work in the railroad right of way shall be obtained from the Railroad
prior to Final Completion.

(g) Backfillin Easements

Where not otherwise indicated, Contractor may select whatever methods and
procedures may be necessary to restore entire Work area to a safe, useful and
geologically stable condition with a minimum density of 85 percent or a density
superior to that prior to construction.

In and near flood plain of all streams and watercourses, under or adjacent to
utilities, structures, etc. all backfill shall be compacted to a density of not less than
95 percent conforming to TxDOT Test Method Tex-114-E, unless otherwise
directed by E/A.

All soil areas disturbed by construction shall be covered with top soil and seeded
conforming to Item No. 604, "Seeding for Erosion Control". All turf, drainways and
drainage structures shall be constructed or replaced to their original condition or
better. No debris shall remain in the drainways or drainage structures.

(h) Temporary Trench Repair/Surfacing

If details of temporary trench repair/surfacing are not provided in the contract
documents, the Contractor shall submit for approval of the E/A (1) a plan for
temporary trench repair for areas that will be open to traffic but will be excavated
later for full depth repair, and (2) a proposed method for covering trenches to
maintain access to properties. The temporary surfacing shall afford a smooth
riding surface and shall be maintained by the Contractor the entire time the
temporary surface is in place. * See modifications for additional information

(i) Permanent Trench Repair
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The Contractor shall install permanent trench repairs conforming to details in the
drawings.

(26) Quality Testing for Installed Pipe * See modifications for additional information

(a) Wastewater Pipe Acceptance Testing

After wastewater pipe has been backfilled, the Contractor shall perform infiltration
tests, exfiltration tests, or low pressure air tests as determined by the E/A. In
addition, the Contractor shall perform deflection tests and shall-assistOWNER'S

persennel—as—directed,—in—performing pipeline settlement tests. The Contractor

shall be responsible for making appropriate repairs to those elements that do not
pass any of these tests.

(b) Exfiltration Test

Water for the Work shall be metered and furnished by the Contractor in

Exfiltration testing shall be performed by the Contractor when determined by the
E/A to be the appropriate test method. Exfiltration testing shall conform to
requirements of the Texas Commission on Environmental Quality given—in—the

T \drmimistrative-Code. Tille-30-P o 317 Rulo §347.2.

(c) Infiltration Test

Infiltration testing shall be performed by the Contractor when determined by the
E/A to be the appropriate test method. Infiltration testing shall conform to
requirements of the Texas Commission on Environmental Quality given—in—the

T \drinistrative-_Code. Title-30-P o 317 Rule §347.2.

(d) Pipeline Settlement Testx goe Nodifications for additional information
During the infiltration test or after the exfiltration test, the pipe will be TV inspected
for p033|ble settlement When air testing has been used water shall be flowed into

(e) Low Pressure Air Test of Gravity Flow Wastewater Lines
(1) General

Wastewater lines up to 33-inch diameter shall be air tested between
manholes. Wastewater lines 36-inch in diameter and larger shall be either air
tested between manholes or at pipe joints. Backfilling to grade shall be
completed before the test and all laterals and stubs shall be capped or
plugged by the Contractor so as not to allow air losses, which could cause an
erroneous, test result. Manholes shall be plugged so they are isolated from
the pipe and cannot be included in the test.

All plugs used to close the sewer for the air test shall be capable of resisting
the internal pressures and must be securely braced. Place all air testing
equipment above ground and allow no one to enter a manhole or trench
where a plugged sewer is under pressure. Release all pressure before the
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plugs are removed. The testing equipment used must include a pressure relief
device designed to relieve pressure in the sewer under test at 10 psi or less
and must allow continuous monitoring of the test pressures in order to avoid
excessive pressure. Use care to avoid the flooding of the air inlet by infiltrated
ground water. (Inject the air at the upper plug if possible.) Use only qualified
personnel to conduct the test.

Ground Water

Since the presence of ground water will affect the test results, test holes shall
be dug to the pipe zone at intervals of not more than 100 feet and the average
height of ground water above the pipe (if any) shall be determined before
starting the test.

Test Procedurex gee \odifications for additional information

The E/A may, at any time, require a calibration check of the instrumentation
used. Use a pressure gauge having minimum divisions of 0.10 psi and an
accuracy of 0.0625 psi. (One ounce per square inch.) All air used shall pass
through a single control panel. Clean the sewer to be tested and remove all
debris where indicated. Wet the sewer prior to testing. The average back
pressure of any groundwater shall be determined (0.433 psi) for each foot of
average water depth (if any) above the sewer.

Add air slowly to the section of sewer being tested until the internal air
pressure is raised to 3.5 psig greater than the average back pressure of any
ground water that may submerge the pipe. After the internal test pressure is
reached, allow at least 2 minutes for the air temperature to stabilize, adding
only the amount of air required to maintain pressure. After the temperature
stabilization period, disconnect the air supply. Determine and record the time
in seconds that is required for the internal air pressure to drop from 3.5 psig to
2.5 psig greater than the average backpressure of any ground water that may
submerge the pipe.

For pipe less than 36-inch diameter, compare the time recorded with the time
computed using the following equation:

T =(0.0850 x D x K) + Q, where

T = time for pressure to drop 1.0 pounds per square inch gauge in
seconds;

K =0.000419 x D x L, but not less than 1.0
D = nominal inside diameter, in inches, as marked on the pipe;

L = length of line of same pipe size in feet; and

Q =rate of loss, 0.0015 cubic feet per minute per square foot of internal surface
area (ft3/min/ft sq) shall be used.

Because a K value of less than 1.0 shall not be used, there are minimum test
times for each pipe diameter as shown in the following table:
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Table For Low Pressure Air Testing of Pipe

. . o . Minimum Time .

Pipe Diameter Minimum Time . . Time for Longer
(inches) ( ds) Applies to All Pipes pi ( ds)
inches seconds ipes (seconds

Shorter than (feet) P

8 454 298 1.520x L
10 (See Note 1) 567 239 2374 x L
12 680 199 3.419xL
15 850 159 5.342 xL
18 1020 133 7.693 x L
21 1190 114 10.471 x L
24 1360 100 13.676 x L
30 1700 80 21.369 x L

Note 1. 10-inch diameter pipe to be used only by AW maintenance personnel.

Note 2. The test parameter for pipes larger than 30-inch diameter shall be
shown on the construction plans.

Any drop in pressure, from 3.5 psig to 2.5 psig (adjusted for groundwater
level), in a time less than that required by the above equation or table shall be
cause for rejection. When the line tested includes more than one size pipe, the
minimum time shall be that given for the largest size pipe included.

When joint testing, the minimum time allowable for the pressure to drop from
3.5 pounds per square inch to 2.5 pounds per square inch gauge during a
joint test, regardless of pipe size, shall be twenty (20) seconds. A drop in
pressure from 3.5 psig to 2.5 psig (adjusted for groundwater level) in less than
twenty seconds shall be cause for rejection.

Manholes must be tested separately and independently. All manholes must be
hydrostatically tested with a maximum loss allowance of 0.025 gallon per foot
diameter per foot of head per hour.
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(f)

When lines are air tested, manholes are to be tested separately by exfiltration
or vacuum method (see Standard Specification ltem No. 506S, "Manholes").

Deflection Test * See Modifications for additional information

Deflection tests shall be performed by the Contractor on all flexible and semi-rigid
wastewater pipes. The tests shall be conducted after the final backfill has been in
place at least 30 days. Testing for in-place deflection shall be with a pipe mandrel
at 95% of the inside diameter of the pipe. A second test of flexible and semi-rigid
wastewater pipes 18 inch size and larger, also with a pipe mandrel sized at 95% of
the inside diameter of the pipe, shall be conducted by the Contractor 30 days
before the warranty expires on the Contractor's Work.

Contractor shall submit proposed pipe mandrels to the E/A or the E/A's designated
representative for concurrence prior to testing the line.

Test(s) must be performed without mechanical pulling devices and must be
witnessed by the E/A or the E/A's designated representative.

Any deficiencies noted shall be corrected by the Contractor and the test(s) shall be
redone.

Inspection of Installed Storm Drain Conduits
(1) General

All storm drain conduits (pipe and box culvert) shall be inspected for
conformance to the requirements of this specification. Smart Housing,
low/moderate income housing, and projects that are 100-percent privately
funded are exempt from the cost of the initial video inspection. All deficiencies
revealed by inspection shall be corrected. Video re-inspection meeting the
requirements of this specification shall be provided at the Contractor's
expense to show that deficiencies have been corrected satisfactorily. Further,
the contractor shall provide video in complete segments (manhole to manhole)
versus specific deficiency locations.

Projects that are not exempt from the cost of the initial video inspection are
also subject to the following constraints:

All inspectors utilized by the Contractor for video inspection shall be NASSCO-
PACEP certified for a minimum of 3 years.

The Contractor will be required to inspect, assess, and record the condition of
the storm drain pipe using National Association of Sewer Service Companies
(NASSCOs) Pipeline Assessment Certification Program (PACP) coding
standards.

(2) Video Inspection of Installed Storm Drain Conduits

Contractor shall provide all labor, equipment, material and supplies and
perform all operations required to conduct internal closed-circuit television and
video recording of all storm drain conduits. Video recording of each storm
drain conduit section shall be conducted after the trench has been backfilled
and prior to placement of permanent pavement repairs or permanent

510 12/08/2018 Page 48 Pipe


Wills_Kayla
Text Box
* See Modifications for additional information


Current Version: December 8, 2018
City of San Marcos Adopted 01/01/2020

pavement reconstruction. The video recording shall be provided to the Owner
for review. Contractor shall not place permanent pavement repairs or
permanent pavement reconstruction over the storm drain conduit until Owner
has reviewed the video and agrees that there are no defects in the storm drain
conduit installation shown in the video submitted by the Contractor or shown
in any video acquired by the Owner through other means. Placement of
permanent pavement repair or permanent pavement reconstruction over the
installed storm drain conduit before the Owner acknowledges no defects shall
be at the Contractor's risk. Any defects revealed by the video inspection shall
be corrected at the Contractor's expense and a new video submitted to the
Owner for review prior to acceptance of the conduit.

All video work shall be conducted under the direct full-time supervision of a
NASSCO-PACP certified operator.

The conduit inspection camera shall have the capability of panning plus/minus
275 degrees and rotating 360 degrees. The television camera shall be
specifically designed and constructed for such use. The camera shall be
operative in 100% humidity conditions. Camera shall have an accurate
footage counter that displays on the monitor the exact distance of the camera
(to the nearest tenth of a foot) from the centerline of the starting manhole or
access point. Camera shall have height adjustment so that the camera lens is
always centered within plus/minus 10% of the center axis of the conduit being
videoed. Camera shall provide a minimum of 460 lines of horizontal resolution
and 400 lines of vertical resolution. Camera shall be equipped with a remote
iris to control the illumination range for an acceptable picture. Geometrical
distortion of the image shall not exceed one percent (1%). The video image
produced by each camera shall be calibrated using a Marconi Resolution
Chart No. 1 or equivalent.

Lighting for the camera shall be sufficient to allow a clear picture of the entire
periphery of the conduit without loss of contrast, flare out of picture or
shadowing. A reflector in front of the camera may be required to enhance
lighting in dark or large sized conduit. The video camera shall be capable of
showing on the digital display the Owner's name, Project name, Contractor
name, date, line size and material, conduit identification, and ongoing footage
counter. The camera, television monitor, and other components of the video
system shall be capable of producing a picture quality satisfactory to the
satisfaction of the Owner. The recording of the internal condition of the storm
drain conduit shall be clear, accurate, focused and in color. If the recording
fails to meet these requirements, the, equipment shall be removed and
replaced with equipment that is suitable. No payment will be made for an
unsatisfactory recording.

If during video inspection, water is encountered inside the conduit, the conduit
shall be dewatered by the Contractor. The storm drain section must be dry.
Video recording conducted while the camera is floating is not acceptable
unless approved by the Owner.

If during video inspection, debris is encountered that prohibits a proper
inspection of the conduit, the Contractor shall remove the debris before
proceeding.

510 12/08/2018 Page 49 Pipe



Current Version: December 8, 2018
City of San Marcos Adopted 01/01/2020

All video shall be documented using a data logger and reporting system that
are PACP compliant and which use codes as established by the National
Association of Sewer Service Companies (NASSCO)s - Pipeline Assessment
and Certification Program (PACP).

Computer printed location records shall be kept by the Contractor and shall
clearly show the location and orientation of all points of significance such as
joints, conduit connections, connections at manholes and inlets, and defects.
Copy of all records shall be supplied to the Owner. Noted defects shall be
documented as color digital files and color hard copy print-outs. Photo logs
shall accompany each photo submitted.

The video recording shall supply a visual and audio record of the storm drain
conduits that may be replayed. Video recordings shall include an audio track
recorded by the video technician during the actual video work describing the
parameters of the storm drain conduit being videoed (i.e. location, depth,
diameter, pipe material), as well as describing connections, defects and
unusual conditions observed during the video work. Video recording playback
shall be at the same speed that it was recorded. Slow motion or stop-motion
playback features may be supplied at the option of the Contractor. Once
videoed, the CDs/DVDs shall be labeled and become the property of the
Owner. The Contractor shall have all video and necessary playback
equipment readily accessible for review by the Owner while the project is
under construction.

Post-installation video shall not be completed until all work is completed on a
section of storm drain conduit. Post-installation video work shall be completed
by the Contractor in the presence of the Owner. The post-installation video
work shall be completed to confirm that the storm drain conduits are free of
defects. Provide a color video showing the completed work. Prepare and
submit video logs providing location of storm drain conduit along with location
of any defects. Manhole and inlet work shall be complete prior to post-
installation video work.

For post-installation video, exercise the full capabilities of the camera
equipment to document the completion and conformance of the storm drain
installation work with the Contract Documents. Provide a full 360-degree view
of conduit, all joints, and all connections. The camera shall be moved through
the storm drain conduit in either direction at a moderate rate, stopping and
slowly panning when necessary to permit proper documentation of the conduit
condition at each pipe connection, joint, and defect. In no case shall the
camera be pulled at a speed greater than 30 feet per minute. Manual winches,
power winches, TV cable, and powered rewinds or other devices that do not
obstruct the camera view or interfere with proper documentation of the storm
drain conditions shall be used to move the camera through the storm drain
conduit. When manually operated winches are used to pull the camera
through the conduit, telephones or other suitable means of communication
shall be set up between the two access points of the conduit being videoed to
insure good communication between members of the video crew.

Distance measurements shall be provided to an accuracy of one tenth of a
foot.
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Video shall be continuous for each storm drain conduit segment. Do not show
a single segment on more than one CD/DVD, unless specifically allowed by
the Owner.

Contractor shall submit to Owner the following:

A

National Association of Sewer Service Companies (NASSCO) Pipeline
Assessment and Certification Program (PACP) certification of operators
who will be performing video work.

Compact Disc (CD) or Digital Video Disc (DVD) of recording of storm
drain conduits (concrete storm water pipe or box culvert).

a. The color CD or DVD shall include a digital color key map in a format
acceptable to the Owner with each segment of storm drain conduit
labeled with the appropriate inspection ID on the map.

b. The file folder for each segment of the storm drain conduit shall have
a unique name based on the Owner's approved inspection naming
convention and shall contain the following:

i. Video files

ii. Video inspection logs with information coded in accordance with
the PACP

iii. Photo logs
iv. A report summarizing the results of the video inspection

v. A proposed method of repair for any defects discovered.

(3) Time commitments from City for projects that are exempt from the cost of the
initial video inspection

Projects that are exempt from the cost of the initial video inspection are
afforded the following time commitments from the City.

A.

12/08/2018

Initial inspection - contractor must inform the City of Austin construction

inspector assigned to the project in writing that all stormdrain
infrastructure for the project has been completed according to the permit
and is ready for inspection. The inspector will then notify the Watershed
Protection Department (WPD) in writing that the all of the stormdrain
infrastructure for the project has been completed and is ready for
inspection. The WPD is allowed 15-days to complete inspection from
written notification by the inspector. The outcome of this item does not
impact the one-year warranty requirements.

Video re-inspection by the contractor for deficient installed stormdrain
infrastructure. The contractor must submit the video inspection data as
defined in this specification to the City of Austin construction inspector
assigned to the project along with a written letter of transmittal certified by
a professional engineer stating that all identified stormdrain infrastructure
installation deficiencies for the project have been corrected. The inspector
will then notify the Watershed Protection Department (WPD) in writing
and convey the video inspection data to the WPD. The WPD is allowed
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15-days to complete review of the data from the date of delivery by the
inspector.

(27) Pressure Pipe Hydrostatic Testing * See Modifications for additional information
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(29) Disinfection of Potable Water Lines « 5ae Modifications for additional information
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(30) Cleanup and Restoration

It shall be the Contractor's responsibility to keep the construction site neat, clean
and orderly at all times. Cleanup shall be vigorous and continuous to minimize
traffic hazards or obstructions along the streets and to driveways. Trenching,
backfill, pavement repair (as necessary), and cleanup shall be coordinated as
directed by the City. The E/A will regulate the amount of open ditch and may halt
additional trenching if cleanup is not adequate to allow for orderly traffic flow and
access.

Materials at the site shall be stored in a neat and orderly manner so as not to
obstruct pedestrian or vehicular traffic. All damaged material shall be removed
from the construction site immediately and disposed of in a proper manner. All
surplus excavated materials shall become the property of the Contractor for
disposal at the Contractor's expense. After trenching, the Contractor shall
immediately remove all excavated materials unsuitable for or in excess of, backfill
requirements. Immediately following the pipe laying Work as it progresses, the
Contractor shall backfill, grade and compact all excavations as provided
elsewhere. The backfill placed at that time shall meet all compaction test
requirements. The Contractor shall immediately clean up and remove all unused
soil, waste and debris and restore all surfaces and improvements to a condition
equal or superior to that before construction began and to an appearance which
complements the surroundings. The Contractor shall grade and dress the top 6
inches of earth surfaces with soil or other material similar and equal to the
surrounding, fill and smooth any visible tracks or ruts, replace and re-establish all
damaged or disturbed turf or other vegetation and otherwise make every effort to
encourage the return of the entire surface and all improvements to a pleasant
appearance and useful condition appropriate and complementary to the
surroundings and equal or similar to that before construction began.

Placement of the final lift of permanent pavement, if a pavement is required, shall
begin immediately after all testing of each segment of piping is satisfactorily
completed.

(31) ValveTurn-Walk-though
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(32) 2-inch Jumper Hose

During connections to the water distribution system, the Contractor may be required to
install a temporary jumper hose between the unpressurized water segment and an
adjacent pressurized water segment for the purpose of maintaining water service to
customers who can't operate without water service during the connection. The jumper
shall include an approved backflow preventer and be of adequate size and pressure
rating to maintain service to the customer. It shall be polyethylene tubing meeting the
requirements of COA SPL WW-65. The jumper hose and other components in the
temporary service shall be disinfected, and bacteriological samples will be taken and
pass before the temporary service is provided to the customer. Contractor shall provide
adequate protection for the jumper hose in vehicular traffic areas at all times during
use.

* 510.3(33) Abandoning Existing Utilities - See modifications for new section added

Source: Rule No. R161-17.05, 5-31-2017; Rule No. R161-17.19, 11-28-2017; Rule No. R161-

18.23 , 12-8-2018.

510.4 - Measurement * See modifications for additional items

Pipe will be measured by the linear foot for the various types, sizes and classes. Parallel lines
will be measured individually.

Where a line ties into an existing system, the length of the new line will be measured from the
visible end of the existing system at the completed joint. Unless otherwise indicated, the length
of water, reclaimed, and wastewater lines will be measured along pipe horizontal
centerline stationing through fittings, valves, manholes, and other appurtenances.

Ductile iron fittings, whether standard mechanical joint or integral factory restrained joint
type, will be measured by the ton and paid for in accordance with the schedule in Standard
Products List WW-27C. Bolts, glands and gaskets will not be measured for payment.
Steel cylinder concrete pipe fittings and welded steel pipe fittings will not be measured
separately and are included in the unit price for the respective pipe bid items.

Factory restrained joint pipe meeting the requirements of Standard Products List WW-27F will
be measured by the linear foot. The estimated quantity on the bid form is only for restrained joint
pipe having integral mechanically restrained joints.

The Contractor shall be responsible for removing and treating ground water flowing into a trench
up to a baseline flow rate of 350 gpm of sustained flow for each mainline open trench (no more
that 300 linear feet open trench per work zone segment is allowed at one time). This baseline
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flow rate is not a prediction of ground water conditions to be expected on the Project. Rather, it
establishes contract terms regarding the quantity of ground water for which the contractor is
responsible without extra or separate compensation. The flow rate must exceed 350 gpm
continuously for at least 4 consecutive hours to be considered sustained flow. It is expected that
trench dewatering for this baseline rate may be accomplished with a single 3-inch trash-type
pump per open trench; however, measured flow rate, not pump size, type or characteristics
shall be used to determine if the baseline rate has been exceeded. Flow rate shall be
determined by measurements made at the discharge point of the water treatment facilities.
Surface storm water flowing into a trench shall be the Contractor's responsibility to remove and
treat without compensation, regardless of inflow rate or volume.

Adjustment of elevations during construction resulting in changes in flow line elevations of plus
or minus two feet or less will not be considered for credit or additional compensation and no
measurement for payment will be made.

Stormwater pipe will be measured along the slope of the pipe. Where drainage pipe ties into
inlets, headwalls, catch basins, manholes, junction boxes or other structures that length of pipe
tying into the structure wall will be included for measurement but no other portion of the
structure length or width will be so included.

Excavation and backfill, when included as pipe installation will not be measured as such but
shall be included in the unit price bid for constructing pipe and measured as pipe complete in
place including excavation and backfill.

When pay items are provided for the other components of the system, measurement will be
made as addressed hereunder.

Video inspection of newly installed box culverts and storm drain pipe will be measured per linear
foot of pipe videoed.

Source: Rule No. R161-17.05 , 5-31-2017.

510.5 - Payment * See modifications for additional items

Payment for pipe, measured as prescribed above, will be made at the unit price bid per linear
foot for the various sizes of pipe, of the materials and type indicated, unless unstable material is
encountered or trench excavation and backfill is bid as a separate item.

The concrete seal, foundation rock or coarse aggregate when used as directed in unstable
material will be paid for at the unit price bid per cubic yard, which shall be full payment for all
excavation and removal of unsuitable material and furnishing, placing and compacting the
foundation rock, coarse aggregate or other approved material all complete in place.

Excavation and backfill, when included as a separate pay item, will be paid for by Pay Item No.
510-E or 510-F.

No separate payment will be made for dewatering a trench with ground water inflow of less than
the baseline rate of 350 gpm of sustained flow as described above. Dewatering of those
trenches shall be included in the contract unit price of the Pipe pay item. Payment for
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dewatering a trench with ground water inflow exceeding 350 gpm of sustained flow shall be
agreed by change order. Dewatering of bore pits shall be included in the contract unit price for
Bore Entry Pit or Exit Pit regardless of inflow rate or volume unless specified otherwise in the
bid item for Bore Entry Pit or Exit Pit.

(1)

510

Pipe * See modifications for additional items

Payment for pipe, measured as prescribed above, will be made at the unit price bid per
linear foot complete-in-place as designed and represented in the Drawings and other
Contract documents. Restrained joint pipe meeting the requirements of Standard
Products List WW-27F will be paid for separately at the unit price bid per linear foot.
Unless otherwise provided herein, as separate pay item(s), the bid price per linear foot
of pipe shall include the following:

-~ 0 00 T ®

— T Q@

3 =

2 T o >

clearing

constructing any necessary embankment

excavation

disposal of surplus or unusable excavated material

furnishing, hauling and placing pipe

field constructed joints, collars, temporary plugs, caps or bulkheads
all necessary lugs, rods or braces

pipe coatings and protection

connections to existing systems or structures, concrete blocking and thrust blocks
and restrained joints

preparing, shaping, pumping for dewatering, and shoring of trenches
bedding materials
backfill materials

hauling, placing and preparing bedding materials

particle migration measures

hauling, moving, placing and compacting backfill materials
temporary and permanent pavement repairs and maintenance

temporary removal and replacement of pavement, curb, drainage structures,
driveways, sidewalks and any other improvements damaged or removed during
construction

cleanup
vertical stack on deep wastewater services
all other incidentals necessary to complete the pipe installation as indicated.

pipe joint restraint devices, where specified or allowed, meeting Standard
Products List WW-27A or WW-27G.

No separate payment will be made for thrust restraint measures.
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Steel cylinder concrete pipe fittings and welded steel pipe fittings will not be paid for
separately. These will be included in the unit price bid for the bid item Pipe.

(2) Concrete Cradles and Seals

When called for in the Bid, concrete cradles and seals will be paid for at the unit
Contract price bid per linear foot for the size of pipe specified, complete in place.

(3) Concrete Retards

When called for in the Bid, Concrete retards will be paid under Iltem No. 593S,
Concrete Retards."

(4) Boring or Jacking.

When called for in the Bid, boring or jacking will be paid under Item 501S, "Jacking or
Boring Pipe.

(5) Wet Connections to Potable or Reclaimed Water Mains

, , , ¥ See modifications for additional information
When called for in the bid, wet connections will be paid at the unit price bid per each,

complete in place, according to the size of the main that is in service and shall be full
compensation for all Work required to make the connection and place the pipe in
service. (See subsection 510.3 'Construction Methods' part (24) (b) 'Wet Connections
to Existing Water System").

(6) Fittings * See modifications for additional information

Ductile iron fittings, furnished in accordance with these specifications, will be paid for at
the unit price bid per ton, complete in place, according to the schedule of weights in
Standard Products List WW-27C. Bolts, glands, and gaskets will not be paid for
separately and shall be included in the contract unit price for fittings.

(7) Concrete Trench Cap and Encasement

Where the distance between the top of the concrete encasement and the top of the
trench cap is less than 36 inches, the concrete cap and encasement shall be poured as
one unit and paid for under this bid item at the Contract price bid per linear foot. When
the distance above is greater than 36 inches or when the trench cap is placed
separately, the trench cap shall be paid for as a separate item, per linear foot,
complete in place.

(8) Cement-Stabilized Backfill

Cement-stabilized backfill will be paid for at the unit price bid per linear foot and shall
be full payment to the Contractor for furnishing and installing the required material,
mixed, placed and cured complete in place.

(9) Concrete Encasement

When called for in the Bid, Concrete Pipe Encasement will be paid under Item No.
505S, "Encasement and Encasement Pipe".

(10) Pressure Taps

Pressure taps will be paid for at the unit price bid, complete in place, according to the
size tap made and the size main tapped and shall be full payment for furnishing all

510 12/08/2018 Page 60 Pipe


Wills_Kayla
Text Box
* See modifications for additional information

Wills_Kayla
Text Box
* See modifications for additional information


Current Version: December 8, 2018
City of San Marcos Adopted 01/01/2020

necessary materials, including tapping sleeve and valve, making the tap, testing and
placing the connection in service.

(11) Excavation Safety Systems

When called for in Bid, Trench Safety Systems shall conform to Item No. 509S,
"Excavation Safety Systems."

(12) Connecting a New Water, Wastewater, or Reclaimed Water Service to an existing,
comparable type of private service will be paid for at the unit price bid, complete in
place, according to the size of new service and size of existing private service, and
shall be full payment for furnishing and installing all necessary materials, such as
cleanouts, pipe, couplings, and fittings, and including excavation and backfill.

(13) Video Inspection

Video Inspection of Newly Installed Box Culverts and Storm Drain Pipe will be paid for
at the unit price bid per linear foot and shall be full payment for all labor, equipment,
and materials required for video inspection per this specification, including all
submittals of CD/DVD as required.

(14) Jumper Hose

Jumper Hose will be paid at the unit bid price, complete and in place, including
installation and removal of all materials necessary to provide a fully functional jumper
hose. This item shall also include adequate protection for the jumper hose within
vehicular traffic areas.

Source: Rule No. R161-17.05, 5-31-2017.

Payment, when included as a Contract pay item, will be made under one of the following:

Pay Iltem No. 510- Pipe,  Dia. ___ Type (all depths), including Excavation .
. . Per Linear Foot.
AR___Dia.: and Backfill
Pay Item No. 510- Factory Restrained Joint Pipe, ___ Dia., Class ___ Ductile .
: . . . . Per Linear Foot.
ARRJ___ Dia.: Iron, (all depths) including Excavation and Backfill
Pay Item No. 510- Connecting New ____ Service to Existing Private Service per Each
er Each.
BR_x__ Dia.: (___ Dia. New Service to ___ Dia. Private Service)
Pay Iltem No. 510-CR: Pipe Excavation, ___ Ft. Width Per Linear Foot.
Pay Item No. 510-DR: Pipe Trench Backfill, Ft. Width Per Linear Foot.
Pay Item No. 510-ER: Concrete Seal or Cradle, ___ Dia. Pipe Per Linear Foot.
Pay Item No. 510-FR: Concrete Trench Cap, ___ Ft. Width Per Linear Foot.

510
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Pay Item No. 510-GR: Concrete Cap and Encasement, ___ Dia. Pipe

Pay Item No. 510-HR: Cement Stabilized Backfill, __ Dia. Pipe

Pay Item No. 510-IR: ___ x

. Pressure Taps, ___ Dia.x__ Dia.
Dia.:

Pay Item No. 510-JR: ___ x

. Wet Connections, ___ Dia.x__ Dia.
Dia.:

Pay Item No. 510-KR: Ductile Iron Fittings

Pay Item No. 510- Pipe, Dia. (all depths), including excavation and
ASD___Dia.: backfill
Pay Item No. 510-CSD: Pipe Excavation, Ft. Width
Pay Item No. 510-DSD: Pipe Trench Backfill, ___ Ft. Width
Pay Item No. 510-ESD: Concrete Seal or Cradle, ___ Dia. Pipe
Pay Iltem No. 510-FSD: Concrete Trench Cap, Ft. Width
Pay Item No. 510-GSD: Concrete Cap and Encasement, ___ Dia. Pipe

Pay Item No. 510-HSD: Cement Stabilized Backfill, __ Dia. Pipe

Pay Item No. 510-AW___
Dia.:

Pipe,  Dia. ___ Type (all depths), including excavation
and backfill

Pay Item No. 510-AWRJ___ |Factory Restrained Joint Pipe, ___ Dia., Class Ductile Iron,

Dia.: (all depths) including Excavation and Backfill

Pay Item No. 510-BW___ x
Dia.:

Connecting New ____ Service to Existing Private Service
(___ Dia. New Service to ___ Dia. Private Service)

Pay Item No. 510-CW: Pipe Excavation, ___ Ft. Width

Pay Item No. 510-DW: Pipe Trench Backfill, Ft. Width

510 12/08/2018 Page 62

Per Linear Foot.

Per Linear Foot.

Per Each.

Per Each.

Per Ton.

Per Linear Foot.

Per Linear Foot.

Per Linear Foot.

Per Linear Foot.

Per Linear Foot.

Per Linear Foot.

Per Linear Foot.

Per Linear Foot

Per Linear Foot.

Per Each.

Per Linear Foot.

Per Linear Foot.

Pipe



Current Version: December 8, 2018
City of San Marcos Adopted 01/01/2020

Pay Item No. 510-EW:

Pay Item No. 510-FW:

Pay Item No. 510-GW:

Pay Item No. 510-HW:

Pay Item No. 510-IW:___ x

Dia.:

Pay Item No. 510-JW: ___ x

Dia.:

Pay Item No. 510-KW:

Pay Item No

. 510-AWW:

Dia.:

Pay Item

No. 510-

AWWRJ___ Dia.:

Pay Item No. 510-BWW___

X

Pay Item No

Dia.:

. 510-CWW:

Pay Item No. 510-DWW:

Pay Item No

Pay Item No

. 510-EWW:

. 510-FWW:

Pay Item No. 510-GWW:

Pay Item No. 510-HWW:

Pay Item No

Pay Item No

510

. 510-KWW:

. 510-VIDEO

12/08/2018

Concrete Seal or Cradle, ___ Dia. Pipe
Concrete Trench Cap, ___ Ft. Width
Concrete Cap and Encasement, ___ Dia. Pipe
Cement Stabilized Backfill, ___ Dia. Pipe
Pressure Taps, ___ Dia.x__ Dia.

Wet Connections, ___ Dia.x__ Dia.

Ductile Iron Fittings

Pipe,  Dia. ___ Type (all depths), including Excavation
and Backfill

Factory Restrained Joint Pipe, ___ Dia., Class ductile Iron,
(all depths) including Excavation and Backfill

Connecting New ___ Service to Existing Private Service
(___ Dia. New Service to ____ Dia. Private Service)

Pipe Excavation, __ Ft. Width

Pipe Trench Backfill, _ Ft. Width
Concrete Seal or Cradle, Dia. Pipe
Concrete Trench Cap, __ Ft. Width
Concrete Cap and Encasement, ___ Dia. Pipe
Cement Stabilized Backfill, Dia. Pipe

Ductile Iron Fittings

Video Inspection of Newly Installed Box Culverts and
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Storm Drain Pipe

Pay Item No. 510-JH 2-inch Jumper Hose Per Linear Foot.

An "R" after the pay item indicates the use for reclaimed water.
An "SD" after the pay item indicates the use for storm drain.
A "W" after the pay item indicates the use for water.

A "WW" after the pay item indicates the use for wastewater.

Source: Rule No. R161-17.05, 5-31-2017.

End
Applicable References:

Standard Specifications Manual: Item Nos. Ref: 102S, 210S, 402S, 403, 501S, 505S, 506,
507S, 509S, 5938, 601S, 604S

Standards Manual: Standard Detail Nos. 510S-1, (520 - series).

Design Criteria Manuals: Utilities Criteria Manual, Section 5.
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