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330501.03-1
SECTION 33 05 01.03

DUCTILE IRON PIPE

PART 1 - GENERAL

1.01

1.02

DESCRIPTION
A. SCOPE:
This section specifies ductite iron pipe, ductile filtings and gaskets.
B. DEFNITION:
Where cast iron pipe is specified, the term and symbol shall mean ductile iron pipe.
REFERENCES

This section contains references to the following documents. They are a part of this section
as specified and modified. Where a referenced document contains references to other
standards, those documenis are included as references under this section as if referenced
directly. In the event of conflict between the requirements of this section and those of the
listed documents, the requirements of this section shall prevail.

Unless otherwise specified, references to documents shall mean the documents in effect
at the time of Advertisement for Bids or Invitation to Bid {or on the effective date of the
Agreement if there were no Bids). If referenced documents have been discontinued by
the issuing organization, references o those documents shall mean the replacement
documents issued or otherwise idenfified by that organization or, if there are no
replacement documents, the last version of the document before it was discontinued.
Where document dates are given in the following listing, references fo those documenits
shall mean the specific document version associated with that date, regardless of
whether the document has been superseded by a version with a later date,
discontinued or replaced.

Reference Title

ANSI A21.14 Ductile-Iron Fittings 3 In. Through 24 In., for Gas

ANSI A21.52 Ductile-lron Pipe, Centrifugally Cast, in Metal Molds or Sand
Lined Molds for Gas

ANSIB16.1 Cast Iron Pipe Flanges and Flanged Fittings Class 25, 125, 250,
and 800

ANSIB16.5 Pipe Flanges and Flanged Fitlings

ASTM A716 Ductile-Iron Culvert Pipe

AWWA C104 Cement-Mortar Lining for Ductile- ron and Gray-Iron Pipe and

{ANSI AZ21.4) Fittings for Water

ANSI/AWWA Polyethylene Encasement for Ductile-ron Pipe Systems

C105/A21.5
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330501.03-2

Reference Title
AWWA C110 Ductile-Iron and Gray-lron Fitfings, 3 In. Through 48 In., for Water
{ANS[ A21,10) and Other Liguids
AWWA CI111 Rubber-Gasket Joints for Ductile- Iron and Gray-lron Pressure
{ANSI A21.11) Pipe and Fittings
AWWA CI115 Flanged Ductile-Iron and Gray-Iron Pipe with Threaded Flanges
{ANSI A21.15)
AWWA C150 Thickness Design of Ductile-Iron Pipe
{ANSI A21.50)
AWWA C151 Ductile-Iron Pipe, Centrifugally Cast, in Metal Molds or Sand-
{ANSI A21.51) Lined Molds, for Water or Other Liguids
AWWA C153 Ductile-Iron Compact Fittings, 3 In. Through 12 In, for Water and
{ANS] A21.53) Oiher Liguids
AWWA Cs00 Installation of Ductile-lron Water Mains and Their Appurtenances
AWWA Cé06 Grooved and Shouldered Type Joints

PART 2 - PRODUCTS

2.01

GENERAL

Pipe design, materials and manufacture shall comply with the following documents:

ltem Document
Thickness design AWWA C150
Manufacturing requirements
Water or other liquid AWWA C151
Gas ANSI A21.52
Gravity service pipe ASTM A716
Joints
Rubber gasket AWWA CI111
Threaded flange AWWA CI115
Fitfings
Wc:’rer or other ligquid AWWA CI110/AWWA C153
Gas ANSI A21.14
Cement mortar lining AWWA C104
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2.02

2.03

2.04

2.05

330501.03-3
PIPE

Ductile iron pipe shall be In accordance with ANSI A21,50/AWWA C150 and conform to the
requirements of A21.51/AWWA C151, latest standards. Push-on, and restrained joint pipe
shall have a minimum rated working pressure of 150 psi. All buried pipe shall have the
minimum pressure class listed below:

Pipe Sizes Pressure Class
(inches) (psi)
4-12 3350
14-20 250
24 200
30-64 150

GASKETS

Unless otherwise specified, gaskets shall be standard styrene butadiene copolymer (SBR)
with a max service temperature in water/sewer and air of 150 degrees F. and shall be
suitable for freshwater, saltwater and sanitary sewer application. Mechanical joint rubber
gasket configuration and materials shall comply with AWWA C111 and shall be in
accordance with the applicable joint type and pressure rafing of the piping system,
Gaskets shall, in addition, comply with AWWA C111 for push-on and mechanical joints and
with AWWA Cé06 for grooved end joints. If organic sclvents or petroleum products are
encountered during the course of the work, alternate gasket materials or joint freatment
may be required by the Engineer.

FITTINGS

Unless otherwise specified, fittings shall conform to AWWA C110. Ends shall be flanged.,
restrained mechanical joint, restrained push-on, or grooved to suit the conditions specified.
The AWWA CI153 compact ductile iron fittings in sizes 3 through 12inches are an
acceptable substitute for standard fitlings unless otherwise specified. Long-radius elbows
shall be provided where specified. Grooved end fittings shall comply with paragraph 40 27
05-1.02 B.

JOINTS
A. UNRESTRAINED JOINTS:

1. PUSH-ON JOINTS: Unrestrained joints, where specified, shall be the rubber
rng compression, push-on type joint suitable for buried service. Unrestrained
jeints shall be the Fastite Joint as manufactured by American Cast Iron Pipe
Company, the Tyton Joint as manufactured by U.S. Pipe, or equal. This joint
is not permitted on fittings or specials, unless otherwise specified. Unless
otherwise specified, joints shall have an allowable deflection up to
5 degrees at specified pressures. Joint assermbly and field cut joints shall be
made in stict conformance with AWWA Cé400 and manufacturer's
recommendations.

2. MECHANICAL JOINTS: Where specified, mechanical joints for above or
below ground service shal meet the requirements of ANSI/AWWA
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A21.10/C110 and ANSI/AWWA A21.11/C111. Gaskets and bolts and nuts
shall comply with paragraphs 33 05 01.03-2.03 and 2.05 D, respectively.

B. RESTRAINED JOINTS:

1.

5.

GENERAL: Unless otherwise specified, restrained joints are required for all
exposed and buried piping. Unless otherwise specified, restrained joints shall
be flanged or grooved end for exposed service and resirained push-on for
buried service.

PUSH-ON JOINTS: Restrained push-on joints shall be as specified in
paragraph 33 05 01.03-2.05 A.1., modified for restraint. Joints shall be the
Flex-Ring or Lok-Ring Joint as manufactured by American Cast Iron Pipe
Company, TR Hex Joint as manufactured by US Pipe, or equal. Restrained
joints shall be capable of being deflected after full assembly. Joint assembly
shall be in stict conformance with AWWA C600 and manufacturer's
recommendations. No field cuts of restrained pipe are pemitted without
prior approval of the Construction Manager.

FLANGE ASSEMBLIES: Unless otherwise specified, flanges shall be ductile iron
and shall be threaded-on flanges conforming to ANSI/AWWA A21.15/C115
or cast-on flanges conforming o ANSI/AWWA A21.10/C110. Flanges shall be
adecquate for 250 psi working pressure. Bolt circle and bolt holes shall match
those of ANSI B14.1, Class 125 flanges and ANSI B14.5, Class 150 flanges.
Where specified, flanges shall be threaded-on or cast-on flanges
conforming to ANSI B14.1, Class 250.

Unless otherwise specified, bolts and nuts for flange assemblies shall conform
with paragraph 40 27 05.04-2.01 C. Gaskets shall be as specified in
paragraph 40 27 05.04-2.01 B.

MECHANICAL JOINTS: Where specified, restrained mechanical joints shall be
the positive restraint type. Mechanical joints with retainer glands are not
accepiable.

Locked mechanical hydrant tees, bends and adapters are an acceptable
substitute for anchoring fire hydrants and valves to the pipe main.

Restrained Joints: Shall be EBBA Megalug or approved equal.

C. BALL AND SOCKET FLEXIBLE JOINT PIPE:

Ball and socket flexible joint pipe shall be the bollless type and shall allow a
maximum joint deflection of 15 degrees. Each joint shall be provided with a retainer
lock to prevent rotation after assembly. Joints shall be the Flex-Lok Joint as
manufactured by American Cast Iron Pipe Company, USiflex as manufactured by
U.S. Pipe, or equal.

D. BOLTS AND NUTS:

Stainless steel (35316) bolfs and nuts for use with ductile iron joints shall be used. Bolts
and nuts shall be lubricated with an Owner-approved anti-seize compound.
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2.06

2.07

2,08

2,09

330501.03-5

PIPE COATING

Unless otherwise specified, pipe and fittings shall be coated with asphaltic material {min.
imil) as specified in AWWA C151,

PIPE LINING

A. WATER AND REUSE WATER LININGS
Cement mortar lining is advisable for lines handling pH levels ranging from 6-10.
Other pH levels shall have suitable lining. Ductile iron pipe, specials, and fittings shall
be lined with cement mortar lining in accordance with AWWA C104.

B. SEWAGE SERVICE LININGS

Ductile iron pipe and fittings shall receive an interior lining of 40-mil {min.) nominal
Protecto 401 epoxy, or equal.

C. SCUM & GRIT LINING
Glass lined.
PRODUCT DATA

The following information shall be provided:

1. Shop drawings.
2. Alignrent drawings.
3. Certifications specified in the following documents:

ANSI A21.14, paragraph 14-4.2
ANSI A21.52, paragraph 52-4.2
ASTM A716, paragraph 4.2
AWWA C110, paragraph 10-5.3
AWWA CH11, paragraph 11-7.1
AWWA C115, paragraph 15-4.2
AWWA C151, paragraph 51-5.2
AWWA C153, paragraph 53-6.3
AWWA C606, paragraph 4.1.1.1

QUALITY ASSURANCE

Contractor shall submit evidence that the ductile ron pipe and fitting manufacturer has a
minimum of ten years' experience in material production of diameters noted on the plans
and specifications. Ductile iron pipe is preferred to be domestically manufactured in the
United States. All pipe material suppliers shall be 18O registered or provide the services of an
independent inspection agency. Prior to the start of manufacturing, any manuiaciurer not
meeting the ISO registration requirements shall subbmit to the Owner and Owner's Engineer
the names of an independent inspection agency for approval.
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2,10 PRODUCT DELIVERY, STORAGE & HANDLING

Material shall be unloaded in a manner that will avoid damage and shall be stored where it
will be protected and will not be hazardous o fraffic. It shall be handled according to
manufacturer's recommendations. A fork inserted inside the pipe is not adllowed. The
Contractor shall repair or replace any damage caused by the storage or handling. Material
shall be examined before installation and neither damaged nor deteriorated material shall
be used in the work. Owner and Engineer have the right to reject defective or damaged

material.

Delivery, storage, and handiing of ducfile-ron pipe and fitfings shall follow the
recommendations of AWWA Cé00 and as specified herein:

Q.

Handling of pipe shall be performed with lifis, cranes, or other suitable
equipment and devices. Slings, hooks, or pipe fongs shall be padded and
used in such a manner as o prevent damage to the pipe, linings, and
coatings. The pipes shall not be dropped or dragged.

During transport, the pipe shall be supported and secured against
movement using padded devices in such a manner 1o prevent damage.
Stored pipe shall be protected from damage and kept free from dirt and
foreign materials by closing the ends of the pipe. Cther pipeline materials
shall be protected by appropriaie packaging or wrapping. Gaskets shall be
stored in a cool location out of direct sunlight. Bolts, nuis, and washers shall
be handled and stored in a dry location in a manner that will ensure proper
use with respect to types and sizes.

Pipe laid out for installafion shall be placed on earth berms or timber cradles
adjacent to the french in the numerical order of installation.

Maintain plastic end caps on dll pipe and fittings in good condition until the
pipe is ready to be installed in the french. Pericdically open the plastic end
caps and spray clean potable water inside the pipe for moisture control,
Under no circumstances shall ropes or other handling devices be attached
through the interior of fitfings

2,11  RECYCLED/EFFLUENT WATER IDENTIFICATION

Ductile-ron pipe and fitlings for recycled or effluent water shall be identified with purple-
colored coating, sleeves, identification Iabels or signs.

PART 3 - EXECUTION

3.01  INSTALLATION

A. GENERAL:

Piping runs specified on the drawings shall be followed as closely as possible.
Proposed deviations shall be submitted.

Pipe shall be installed in accordance with AWWA C600.

Connections to existing structures and manholes shall be made so that the finished
work will conform as nearly as practicable to the requirements specified for the new
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330501.03-7

manholes, including necessary concrele work, cutiing and shaping. Concrete
mortar shaping within any struciure and manhole shall be as specified.

B. INSULATING SECTIONS:
Where a metdllic nonferrous pipe or appurtenance is connected fo femrous pipe or
appurtenance, an insulafing section shall be provided as specified in paragraph 40
27 05.04-3.05.

C. ANCHORAGE:

Anchorage shall be provided as specified. Calculations and drawings for proposed
alternative anchorage shall be submitted.

3.02 ACCEPTANCE TESTING

Hydrostatic pressure tests shall be conducted in accordance with Section 4 of AWWA C400
except that test pressures and allowable leakage shall be os listed in Section 40 27 05.

The Coniractor shall conduct the tests in the presence of the Engineer or Owner,

END OF SECTION
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330501.09 -1

SECTION 33 05 01.09

POLYVINYL CHLORIDE (PVC) PRESSURE PIPE AND FITTINGS

PART 1 - GENERAL

1.01 REFERENCES

A.

The following is a list of standards which may be referenced in this section:

1.

American Water Works Association (A WW A):

a.
b.

C110, Ductile-Iron and Gray-Iron Fittings for Water.
C116, Protective Fusion Bonded Epoxy Coating for the Interior and

Exterior Surfaces of Ductile Iron and Grey iron Fittings for Water
Supply Service.

C153, Ductile-Iron Compact Fittings, for Water Service.

Cé05, Underground Installation of Polyvinyl Chloride (PVC) Pressure
Pipe and Fitings for Water,

C900. Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated
Fittings, 4 Inches through 12 Inches {100 mm through 300 mm), for
Water Distribution.

C205, Polyvinyl Chloride [PVC) Pressure Pipe and Fabricated
Fittings, 14 Inches through 48 Inches (350 mm through 1,200 mm)
for Water Transmission and Distribution.

C907, Injection-Molded Polyvinyl Chlcride (PVC) Pressure Fittings, 4
Inches through 12 Inches {100 mm through 300 mm), for Water
Distribution.

ASTM International [ASTM]:

a,

D1784, Standard Specification for Rigid Poly (Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC)
Compounds.

D2241, Standard Specification for Rigid Poly {Vinyl Chicride) (PVC}
Pressure-Rated Pipe (SDR Series).

02321, Stondard Practice for Underground Installation  of
Thermoplastic  Pipe for Sewers and Other Gravity-Flow
Applications.

D2472, Standard Specification for Joints for IPS PVC Pipe Using
Solvent Cement.

D2855, Standard Practice for Making Solvent-Cemented Joints
with Poly (Vinyl Chloride) {(PVC) Pipe and Fittings.

D3139, Standard Specification for Joints for Plastic Pressure Pipes
Using Flexible Elastomeric Seals.

NSF International (NSF).
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1.02  SUBMITTALS

A,

B.

330501.09-2

Action Submittals: Drawings showing pipe diameter, pipe class, and fitting details.

Informational Submittals:

1.

2.

4,

Manufacturer's Certificate of Compliance, in accordance with Section 01
0001, General Requirements.

Testing Plan: Submit at least 15 days prior to testing and at minimum,
include the following:

Testing dates.

Piping systems and section(s) to be tested.

Method of isclation.

Method of conveying water from source to system being tested.
Calculation of maximum allowable leakage for piping section(s) to
be tested.

®ooop

Certification of Calibration: Approved testing laboratory certificate if
pressure gauge for hydrostatic test has been previously used. If pressure
gauge is new, no certificate is required.

Test report documentation,

1.03  DELIVERY, STORAGE, AND HANDLING

A.

Solvent Cement: Store in accordance with ASTM D2855.

PART 2 - PRODUCTS

2.01 MATERIALS

A.

Pipe:
1.

2.

3.
Joints:

1.
2

PVC, conforming to requirements of AWWA C%00 for diameters 12 inches
and smaller or AWWA C905 for diameters larger than 12 inches.

DR shall be 18 for C900 pipe and 25 for C%05 pipe.

Pipe to be used for potable water conveyance shall be manufaciured
from National Sanitation Foundation [NSF) approved compounds.

Rubber gasketed.
Conform to AWWA C%00 or AWWA C205.

Fitlings: Conforming fo AWWA C153 or AWWA C110. Fusion bonded epoxy
coating (interior and exterior) ductile iron or cement-lined ductile iron as specified
on the Pipe Schedule included as a supplement to Section 40 27 00, Process
Piping-General.
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330501.09-3

Service Saddles:

1. Double strap type with minimum sfrap width of 2 inches.

2. Straps shall be Type 304 stainless steel. Saddles shall be Romac 202NS
nylon coated saddles or approved equal.

3. Minimum Pressure Rating: 150 psi.

Restrained Joints:

Restrained joints for pipe, valves and fittings shall be mechanical joints with
ductile iron retainer glands equivalent to “Megalug" or push-on type joints
equivalent to "Lok-Ring." "TR Flex,” or "Super Lock™ and shall have a minimum rated
working pressure of 250 psi for ductile iron pipe and 100 psi with a minimum safety
factor of 2:1 for PVC pipe. The joints shall be in accordance with the applicable
portions of AWWA C-111. The manufacturer of the joints shall furnish certification,
witnessed by an independent laboratory, that the joints furnished have been
tested without signs of leakage or failure. Restrained joints shall be capable of
being deflected after assembly.

PART 3 - EXECUTION

3.01 INSTALLATION

A.

B.

E.

In accordance with A WW A C405.

Solvent cement used for joints as recommended by pipe manufacturer.

Joints:

1. Rubber Gasketed: In accordance with manufacturer's written instructions.
2. Solvent Cemented: In accordance with ASTM D2855.

3. Restrained Joint Systems: In accordance with manufacturer's written

instructions.

Pipe Bending for Horizontal or Vertical Curves:

1. Radius of curves shall not exceed 75 percent of manufacturer's
recommended values.
2. Use blocks or braces atf pipe joints to ensure axial deflection in gasketed

or mechanical joints does not exceed dllowable deflection.

Maximurm Joint Deflection: 75 percent of manufacturer's recommended values.

3.02  INSPECTION AND HYDROSTATIC TESTING

A.

General: In accordance with Section 40 80 01, Process Piping Leakage Testing.

END OF SECTION
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330501.10-1

SECTION 33 05 01.10

HIGH DENSITY POLYETHYLENE (HDPE) PLASTIC PIPE

PART 1 — GENERAL

1.1

1.2

1.3

1.4

WORK INCLUDED

The work under this section covers high~density polyethylene (HDPE) pipe for sanitary
sewer force mains and or water mains installed as a part of the horizontal directional drill
process. The work includes the installation and testing of all polyethylene pipe and
fittings for the main as shown on the Drawings. Provide all labor, materials, equipment
and services indicated on the Drawings, as specified herein and as reasonably necessary
or incidental fo complete the job.

QUALITY ASSURANCE

A Georgia Registered Professional Engineer, other than Thomas & Hutfon Engineering
Co., shall design the final steel casing size {if applicable) and thickness and HDPE pipe
wall thickness and shall submit the stamped design calculations to the Owner (assuming
the area between the steel casing and the HDPE pipe contains water).

REFERENCED STANDARDS

Unless otherwise indicated, dll referenced standards shall be the latest edition available
at the time of bidding. Any requirements of these Specifications shall in no way
invalidate the minimum requirements of the referenced standards.

ASTM D2321 Standard Practice for Underground Installation of Flexible
Thermoplastic Pipe for Sewers and Other Gravity-Flow
Applications

ASTM D3350 Standard Specification for Polyethylene Plastics Pipe and
Fittings Materials

ASTM F714 Standard Specification for Polyethylene (PE) Plastic Pipe
(SDR-PR) Based on Ouiside Diameter.

ASTM D3261 Standard Specification for Buit Heat Fusion Polyethylene
{PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and
Tubing

AWWA C904 Standard Specification for Polyethylene (PE) Pressure Pipe
and Fittings 4" through 63" for Water Distribution and
Transmission

ACCEPTANCE OF PIPE

Acceptance of pipe will be based on design, material tests, and examination of the
complete product. Quality of all materials used in the pipe, process of manufacture,
and finished pipe shall be subject to examination by Engineer. Examination may be

IN\26963\26963.0000\Documents\Construction\Specifications\33 05 01.10 HDPE Pipe.doc



1.5

1.6

1.7

1.8

1.9

330501-2

made at place of manufacture, or on job site after delivery, or at both places and pipe
shall be subject to rejection at any time on account of fdilure to meet any of the
specification requirements, even though sample pipe units may have been accepted
os satisfactory at place of manufacture. All pipe which is rejected must be immediately
removed from project site by the Contractor.

SUBMITTALS

A. Manufacturer's Certificate Pipe and Fittings: For information only, submit two
copies of manufacturer's certificate indicating pipe and fittings have been
examined and fested at the place of manufacture and meet requirements of
referenced Standards and these Specifications.

B. Submit two copies of the Registered Professional Engineer's Design Calculations
required by Paragraph 1.2 of this Section.

REQUIREMENTS OF REGULATORY AGENCIES

The HDPE pipe shall meet requirements and specifications of Georgia DOT including
testing and disinfection as applicable.

PRODUCT DELIVERY, STORAGE, AND HANDLING

Material shall be unloaded in a manner avoiding damage and shall be stored where it
will be protected and will not be hazardous to fraffic. Contractor shall repair any
damage caused by the storage. Material shall be examined before installation and
neither damaged nor deteriorated material shall be used in the work. Owner and
Engineer have the right to reject defective or damaged material.

SEQUENCING AND SCHEDULING

Conftractor shall arange work so sections of mains between valves are tested, sterilized,
pavement replaced, and the section placed in service as soon as reasonable after it is
placed. Owner reserves the right to dictate sequence of construction.

ALTERNATIVES

The intention of these specifications is to produce best system for Owner. If Contractor
suggests aliermative material, equipment or procedures will improve results at no
addifional cost, the Engineer and Owner will examine suggestion, and if it is accepted, it
may be used. The basis upon which acceptance of an altemative will be given is its
value to Owner, and not for convenience of Contractor.

GUARANTEE
Coentractor shall guarantee the quality of materials, equipment, and workmanship for a
period of 18 months aofter final project acceptance. Defecis discovered during this

period shall be repaired by Contfractor at no cost to the Owner. The Contractor shall
provide an 18-month guarantee.

EXISTING UTILITIES

All known utility facilities are shown schematically on plans and are not necessarily
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1.13

330501-3

accurate in location as to plan or elevation. Ulilifies such as service lines or unknown
facilities not shown on plans will not relieve the Contractor of responsibility under this
requirement. "Existing Ulilities Facilities" means any utility existing on the project in ifs
original, relocated, or newly installed position. Contractor will be held responsible for cost
of repairs to damaged underground facilities — even when such facilities are not shown
on the plans., Contractor shall contact all utility companies prior to beginning work and
request an accurate field location of their respective utility lines.

CONNECT NEW MAIN TO EXISTING SYSTEM

Conftractor shall furnish necessary pipe and perform all excavation, dewatering, shoring,
backfiling, etc., necessary to make the connection of a new main to existing system fo
be or already installed by others. Contractor shall contact the utility a minimum of 72
hours in advance of construction. Contractor shall be responsible for coordinating
construction with the utility.

DAMAGE TO EXISTING SYSTEM

Damage to any part of existing systern by Contractor or Subcontractors, which is
repaired by Utility Owner's forces, or an acceptable contractor shall be charged to the
Contractor on basis of time and maierial, plus an overhead and administration charge
using Commission's mulfiplier, or plus 30% for overhead and administration for an
acceptable contractor,

PART 2 - PRODUCTS

2.1

MATERIALS
A. Polyethylene Pipe:

1. Provide high-density polyethylene pipe and fittings to comply with ASTM
D3350. Pipe shall also meet the dimensions and tolerances as specified in
ASTM F=714. Pipe shall be equivalent to Driscopipe 1000 as manufactured
by Phillips Driscopipe Co., Inc., Plexco PE 3408 by Chevron Plexco, Inc. or
by CSR Polypipe.

2. The required pipe SDR shall be defermined by a Georgia Professional
Engineer to meet operational and load conditions encountered after and
during construction. Pipe diameter shall be 18" inside diameter. The
minimum SDR shall be 17 for all sizes (ASTM F-714).

B. Pipe Joinis: Pipe sections shall be permanently connected by thermal butt fusion
in accordance with manufacturer's procedures using equipment specified by the
pipe manufacturer. Mechanical jointing shall be accomplished with the use of
flange adapters and stub ends complying with ASTM D3241 and in accordance
with manufacturer's instructions for mechanical joining.

C. Fiftings: Unless otherwise specified or indicated on the Drawings, all polyethylene
fitings shall conform to ASTM D3261.
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PART 3 — EXECUTION

3.1

3.2

3.3

GENERAL

Examine areos and condifions under which pipe is to be installed and notify Engineer in
writing of conditions detrimental to proper and timely completion of the work. Do not
proceed with the work until unsatisfactory conditions have been corected in an
acceptable manner,

PIPE PACKAGING, HANDLING, STORAGE

A.

The manufacturer shall package pipe in a manner designed to deliver it to the
project neatly, intact, and without physical damage. The transportation carrier
shall use appropriate method and infermittent checks to insure pipe is properly
supported, stacked, restrained, and pipe interior protected from airborne
contamination during transport, so pipe is not nicked, gouged, or physically
damaged.

Pipe shall be stored on clean, level ground to prevent undue scratching or
gouging of the pipe. If pipe must be stacked for storage, such stacking shall be
done in accordance with the manufacturer's recommendations. Handling of
pipe shall take place in such a manner it is not damaged by dragging over sharp
objects or cut by chokers of lifting equipment.

Sections of pressure pipe having been discovered with cuts or gouges in excess of
10% of the pipe wall thickness shall be cut out and removed. The undamaged
portions of pipe shall be rejoined using a heat fusion joining method.

Fused segments of pipe shall be handled to avoid damage to the pipe. When
lifting fused sections of pipe, chains or cable type chokers must be avoided.
Nylon slings are preferred. Spreader bars are recommended when lifting long
fused sections. Care must be exercised to avoid cutting or gouging the pipe.

PIPE INSTALLATION

Install pipe in accordance with the manufaciurer's recommendations. Adhere to Rules,
Regulations, and Requirements of OSHA, Occupational Safety, and Health Act.

A.

Trench Construction: The french and trench bottom shall be constructed in
accordance with ASTM D2321.

Embedment Material: Shall be Class |, Class [, or Class lll materials as defined by
ASTM D2321. The use of Class IV and Class V materials for embedment is not
allowed. Class | crushed stone and Class Il well-graded dense aggregates are
preferred and shall have an installed density of af least 85% Standard Proctor
Density through compaction or consolidation.

Bedding: Pipe bedding shall be performed in accordance with ASTM D2321.
Compagction rates shall be as specified in ASTM D2321. Deviation from specified
compaction rates shall only be allowed when accepted by the Engineer.
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3.4

330501-5

Haunching and Initial Backfill: Shall be as specified in ASTM D2321 using Class |,
Class |l, or Class lll materials. In cases where a compaction rate of 95% Standard
Proctor Density is not atfainable, Engineer may increase the SDR of pipe to
provide adequate stiffness.

Joint Fusion:

1. Joining sections of pipe and fittings shall be in continuous lengths by the
heat fusion method and shall be performed in strict accordance with
manufacturer's recommendations. The heat fusion equipment used in
joining procedures should be capable of meeting all conditions
recommended by pipe manufacturer, including, but not limited to,
temperature requirements of 400°F, alignment, and 75 psi interfacial fusion
pressure.

2. Heat fusion joining shall be 100% efficient offering a joint weld strength
equal to or greater than the tensile strength of pipe. Socket fusion shall
not be used. Flanges, unions, grooved-couplers, fransition fittings and
some mechanical couplers may be used to mechanically connect HDPE
pipe without butt fusion. Refer to the manufacturer's recommendations.
Both installers and joint examiners shall be trained by the manufacturer or
its authorized representative. Fusion of unlike SDRs is not permitted.
Transition from different SDRs using mechanical couplings or a transition
nipple Polyethylene pipe shall be connected to systems or other material
fittings using flanged connections or mechanical compression coupling
for use with polyethylene pipe. Mechanical couplings shall be installed
according to manufacturer's recommendations.

Special Conditions:  ASTM-D2321-Section 11.2, Minimum Cover for Load
Application, Section 11.3, Use of Compaction Equipment, and Section 11.4,
Removal of Trench Protection shall apply unless directed otherwise by the
Engineer.

HYDROSTATIC AND LEAKAGE TESTS

A,

Hydrostatic and leakage tests of pressure lines shall be made by Contractor
under the direction of Engineer.

High density polyethylene pipe shall be tested using hydrostatic procedures. The
preferred testing medium is clean water, but other liquids may be used. The test
section should be completely filled with liquid, taking care to bleed off any
frapped air. While the test section is filing, venting at high points may be
necessary to purge air pockets. The test pressure shall be 1-1/2 times the system
design operating pressure.

The test procedure consists of initial expansion and test phases. For the initial
expansion phase, makeup water is added as required to maintain the test
pressure for three hours. For the test phase, the test pressure is reduced by 10 psi.
If the pressure remains steady (within 5% of the target value) for an hour, no
leakage is indicated. The total fest time including initial pressurization, initial
expansion, and time at test pressure, must not exceed eight hours. |If the test is
not completed due to leakage, equipment failure, etc., depressurize the test
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seclion, and then allow it to “relax” for at least eight hours before bringing the fest L.
seciion up to test pressure again.

D. Should any test of the pipe laid disclose leakage, Contractor shall, at its own
expense, locate and repair defective joints.

E. Contractor is responsible for noftifying the Engineer 48 hours {minimumy) prior to
applying pressure for testing. Pressure test will be witnessed by the Engineer,
Project Representative, and utility owner.

F. Potable water is available at a cost to the Contractor in accordance with current
utility company rate structure. The cost of transporting water to construction site
is an expense of Contractor. [

3.5 DISINFECTION

A. After hydrostatic and leakage tests are satisfactorily completed, the HDPE carrier
pipe shall be disinfected in accordance with AWWA C 651 and Regulations of -
Georgia EPD.

All new mains and repaired portions of, or existing mains shall be thoroughly L
flushed at a flow velocity greater than 2.5 feet per second then chlorinated with
not less than fifty parts per million (50 ppm} of available chlcrine. Chlorine gas or
sevenly percent high—test calcium hypochlcrite can be used. Water from the
existing distribution system or other source of supply should be confrolled to flow
slowly into newly laid pipeline during application of chlorine. The solution shall be —
retained in pipeline for not less than 24 hours and a chlorine residual of 25 ppm
shall be available at this fime. Then system shall be flushed with potable water o
and the sampling program started. :

B. A minimum of two bacteriological samples shall be taken at least 24 hours apart L
after disinfection and tested by o State accepted lab and shall indicate the
water line to be absent of total coliform bacteria. The number of sampling sites o
depends on the amount of new lines; however, all dead lines must be sampled. L
Results shall be submitted to Engineer by the Contractor. Resulis shall indicate
coliform growth, non-coliformn growth ([NCG} and chicrine residual af the time of
sampling. Results shall indicate sample date, location, and time, and shall be {
performed less than 30 days prior to the Engineer submitting for final permit to
operate. All samples must be analyzed by a state certified laboratory.

END OF SECTION
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330501.12-1
SECTION 33 05 01.12
GRAVITY SEWER PIPE AND FITTINGS
PART 1 - GENERAL
1.01  REFERENCES
A. The following is a list of standards which may be referenced in this section:
1. American Water Works Association (AWWA):
a. C105, Polyethylene Encasement for Ductile Iron Pipe Systems.
b. C110, Ductile-Iron and Gray-lron Fittings, 3 in. Through 48 in. {75 mm

through 1200 mm), for Water.

C, C111, Rubber-Gasket Joints for Ductile- Iron Pressure Pipe and
Fittings.

d. C205, Cement-Mortar Protective Lining and Coating for Steel
Warter Pipe -4 in. {100 mm)} and Larger -Shop Applied.

e. C208, Dimensions for Fabricated Steel Water Pipe Fittings.

f. C302, Reinforced Concrete Pressure Pipe, Noncylinder Type.

g. C%00, Polyvinyl Chloride (PVC} Pressure Pipe and Fabricated
Fittings. 4 in. Through 12 in. {100 mm through 300 mmj, for Water
Disfribution.

2. ASTM International [ASTM);

o] A&15/A615M, Standard Specification for Deformed and Plain
Billet-Steel Bars for Concrete Reinforcement.

b. A746, Standard Specification for Ductile Iron Gravity Sewer Pipe.

C. C76, Standard Specification for Reinforced Concrete Culvert,
Storm Drain, and Sewer Pipe.

d. C150, Standard Specification for Portland Cement.

e. C151, Ductile-Iron Pipe, Cenfrifugally Cast, for Water.

f. C341, Standard Specification for Reinforced Concrete Low-Head
Pressure Pipe.

g. C425, Standard Specification for Compression Joints for Vitrified
Clay Pipe and Fittings.

h. C443, Standard Specification for Jaints for Circular Concrete Sewer
and Culvert Pipe, Using Rubber Gaskets.

i C596, Test Method for Drying Shrinkage of Mortar Confaining
Hydraulic Cement.

] C700, Standard Specification for Vitrified Clay Pipe, Exira Strength,
Standard Strength, and Perforated.

k. D16, Standard Terminology for Paint, Related Coatings, Materials,
and Applications.

1. D1248, Standard Specification for Polyethylene Plastics Extrusion
Materials for Wire and Cable.

m. D1784, Standard Specification for Rigid Poly {Vinyl Chloride) (PVC)

Compounds and Chleorinaied Poly (Vinyl Chloride) (CPVC)
Compounds. :
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1.02  DEFINITIONS

330501.12-2

n. D2241, Standard Specification for Poly (Vinyl Chloride) (PVC)
Pressure-Rated Pipe [SDR Series).
o. D2412, Standard Test Method for Determination of External

Loading Characteristics of Plastic Pipe by Parallel-Plate Loading.
D. D3034, Standard Specification for Type PSM Poly [Vinyl Chloride)
(PVC) Sewer Pipe and Fittings.

a. D3212, Standard Specification for Joints For Drain and Sewer
Plastic Pipes Using Flexible Elastomeric Seals. _

r. E329, Standard Specification for Agencies Engaged in the Tesiing
and/or Inspection of Materials Used in Construction.

. F477, Standard Specification for Eastomeric Seals (Gaskets) for
Joining Plastic Pipe.

t. F&79, Standard Specification for Poly (Vinyl Chloride) (PVC)

Large-Diameter Plastic Gravity Sewer Pipe and Fittings.

A SDR: Standard Dimension Ratio.

1.03  SUBMITTALS

A. Action Submittals: Information on gasket polymer properties.
B. Informational Submittals:
[ Certificates:
Q. Manufacturer's Certificate of Compliance, in accordance with

Section 01 0001, General Requirements, that products furnished
meet requirements of this section.

b. Certified statement from manufacturer of gaskets, setting forth
that basic polymer used in gaskets and test resulis of physical
properties of compound are in accordance with ASTM F477 for
PVC pipe.

Manufacturer's Written In-Plant Quality Control Program: Qudlity control
procedures and materials festing o be used throughout manufacturing
process. Submit prior 1o manufacture of any pipe for this Project.

Test or historical performance data fo verify that joint design meets
requirements of these specifications.

Provide pipe test results with delivery of pipe. Do not deliver pipe not
meeting fest requirements 1o Project Site.

Manufacturer's written recommendations for pipe handling and
installation,

PVC pipe deflection test results.
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PART 2 - PRODUCTS
2.01 POLYVINYL CHLORIDE PIPE {PVC)
A. 15-Inch Diameier and Smaller:

In cccordance with ASTM D3034.

Joints: Integral bell and spigot, in accordance with ASTM D3212.

Minimum SDR: 2é.

Cell Classification: 12454-B or 12454-C, as defined by ASTM D1784,

Fittings: SDR 35 minimum wall thickness.

Gaskets: Factory fabricated rubber compression type with solid cross
section in accordance with ASTM F477. Lubricant for joining pipe as
approved by pipe manufacturer.

ok Wb~

2.02  FLEXIBLE COMPRESSION COLLAR
A, Mechanical joint coupling with No. 305 stainless steel bands,
B. Manufacturers:

1. Calder, Inc., Bellflower, CA.
2. Femco Inc., Davison, MI.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Notify Engineer immediately of manufacturing imperfections or damage caused
by improper handling.

B. Verify size, pipe condition, and pipe class prior to installation of pipe.
3.02 PREPARATION

A, Pipe Distribution: Do not distribute more than 1 week's supply of materials in
advance of laying, unless otherwise approved by Engineer.

B. Inspect pipe and fittings prior to lowering into french fo ensure no cracked,
broken, or otherwise defective materials are being used.

C. Remove foreign matter and dirt from inside of pipe and fitfings and keep clean

during and after laying. Wash ends of section clean with wet brush prior fo joining
sections of pipe.
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A. General:

1.

Install pipe sections in accordance with manufacturer's
recommendations.

2. Provide and use proper implements, tools, ond facilities for safe and
proper prosecution of Work.

3. Lower pipe, fittings, and appurtenances into french, piece by piece, by
means of crane, slings, or other suitable tools and equipment, in such a
manner as to prevent damage to pipe materials, protective coatings and
linings. Do not drop or dump pipe into frenches.

B. Line and Grade:

1. Establish fine and grade for pipe by use of lasers.

2. Measure for grade at pipe invert, not at top of pipe.

3 Do not deviaie from line or grade, as shown on Drawings, more than 1/2

inch, provided that such variation does not result in a level or reverse
sloping invert.

C. Laying and Jointing:

1.
2.
3

o o

Use gasket lubricant as recommended by gasket manufacturer,

Lay pipe upgrade with bell ends pointing in direction of laying.

When field cutiing, or machining pipe is necessary, use only fools and
methods recommended by pipe manufaciurer and approved by
Engineer.

Affer section of pipe has been placed in s approximate position for
jointing. clean end of pipe to be joined, inside of joint, and rubber ring
immediately before joining pipe.

Assemble joint in accordance with recommendations of manufaciurer.
Apply sufficient pressure in making joint to assure that joint is "home" as
defined in standard installation instructions provided by pipe
manufacturer. Inside joint space shall not exceed 50 percent of pipe
manufacturer's recommended maximum allowance.

Place pipe to specified line and grade to form smooth flow line.

Ensure that bottom of pipe is in contact with bottom of trench for full
length of each section.

Check for dlignment and grade after joint has been made.

Place sufficient pipe bedding material to secure pipe from movement
before next joint is installed.

When pipe is laid within movable trench shield, take precavtions to
prevent pipe joints from pulling apart when moving shield ahead.

Q. wWhen laying coperations are not in progress, and at close of day's
work close and block open end of last laid section of pipe to
prevent entry of foreign material or creep of gasketed joints.

b. Take precautions o prevent "uplift' or floating of line prior to
completion of backfill operation.
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3.05

3.06
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C. Connections between one pipe material and another shall be by
means of flexible compression collar, installed in accordance with
the manufacture's recommendaiions, or concrete closure collar,

D. Connection to Structure or Manhole:
1. Locate standard pipe joint within 1.5 feet of outside face of structure for
pipe 18 inches and smaller and within one pipe diameter for pipe 21
inches and larger.
2. Plug or close off pipe stubbed with watertight plug.
3. Connect PVC pipe to manhole with pipe to manhole connector in
accordance with manufacturer's recommendations.
CLEANING
A, Clean each section of completed sewer pipeline prior to festing.
B. Place screen or dam in downsiream manhole of section being cleaned to catch
deboris.
C. Remove material from each manhole section before cleaning the next section
downstream.
D. Method: High velocity hydro-cleaning equipment.
E. Cleaning water may not be discharged info existing sewer system after screening

and removal of debris.

GASKET FIELD SPLICE TESTS

A,

Perform field splice fest on 20 percent of each lot of delivered gaskets, in
accordance with ASTM C341 in presence of Engineer.

Fumnish feeler gauges of proper size, type, and shape to verify proper placement
of gasket.

Test section of gasket shall be at point where ends of gasket are joined together,

If gasket joints separate during test, enifire lot will be rejected and shall
immediately be removed from Site.

HYDROSTATIC AND PNEUMATIC TESTS

A,
B.

Generdl: In accordance with 408001, Process Piping Leakage Testing.
All gravity sewer lines and storm lines shall be televised.

END OF SECTION
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SECTION 33 05 23.13 — HORIZONTAL DIRECTION DRILLING (HDD)
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SECTION 33 05 23.13

HORIZONTAL DIRECTIONAL DRILLING (HDD)

PART 1 - GENERAL

1.1 WORK INCLUDED

A, Force Main
B. Water Main (Where Applicable)
1.2 OMITTED

1.3 REFERENCES

A,

ASTM and ANSI Standards
"Ten States Standards” where applicable
AWWA Specifications where applicable

AREA Manual for Railway Engineering. Part 5 Pipelines

1.4 OPTIONS

A,

It is the intent of these specifications to define the acceptable methods and
materials for force main pipes by horizontal directional drilling method and the
requirements for high density polyethylene {HDPE) pipe. If the Confractor suggests
that alternate material, equipment or procedures will improve the results at no
additional cost, the Engineer and the Owner will examine the suggestion and if it is
accepted, it may be used. The basis upon which acceptance of an alternate will
be given is its value fo the Owner, and not for the convenience of the Coniractor.

The specifications describe several materials. Where manufacturers and models of
eguipment are named in the specifications, it is infended that these are to
describe the quality and function required. The Contractor may use equivalent
equipment or materials of other manufacturers provided they are reviewed and
accepted by the Engineer and the Owner as meeting the specifications.

The Contractor will furnish the Engineer and the Owner g description of all materials
before ordering. The Engineer will review the Confractor's submitials and provide,
in writing, an accepiance or rejection of material. However, an acceptance of
any material by the Engineer does not relieve the Contractor of this responsibility fo
meet the requirements of the construction plans or these specifications.
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1.5

1.6

1.7

1.8

330523.13-2

QUALIFICATIONS

Directional drilling and pipe installation shall be completed only by an experienced
Contractor specializing in directional drilling and whose key personnel have at least 5
years experience in this field. Furthermore, the Contractor shall have installed directionally
diilled pipe atf least as large as 16 inches in diameter, have experience in sedimentary
drilling, and have performed crossings at least 1,000 feet in length.

QUALITY ASSURANCE

A. Material and equipment shall be the standard product of a manufacturer who has
manufactured them for a minimum of 2 years and who provides published data on
the qudlity and performance of the product.

B. A subcontractor for any parf of the work must have experience on similar work and
if required, fumish the Engineer with a list of projects and the Owners or Engineers
who are familiar with his competence.

C. Devices, equipment, structures, and systems not designated by the Engineer that
the Contractor wishes to fumnish shall be designed by either a registered
professional engineer or by someone the Engineer approves as qualified. |If
required, complete design calculations and assumptions shall be furnished to the
Engineer or the Owner before acceptance.

D. Alt testing of the piping shall be made by the Contractor with equipment qualified
by the Owner, Engineer, or utility company and in the presence of the Engineer,
Owner, and utility company. The Engineer or his representative reserves the right to
accept or reject testing equipment.

PRODUCT DELIVERY, STORAGE & HANDLING

Material shall be unloaded in @ manner that will aveid damage and shall be stored where
it will be protecied and will not be hazardous fo traffic. If stored on private property, the
Contfractor shall cbiain permission from the property owner and shall repair any damage
caused by the storage. Material shall be examined before installation and neither
damaged nor deteriorated material shall be used in the work.

INSTALLATION PLAN
A, At least 30 days prior fo mobilizing equipment, Contractor shall submit his detailed
installation plan to the Engineer. The plan shall include a detailed plan and profile

of the bores and be plotted at a scale no smaller than 1-inch equals 20 feet
horizontal and vertical,

B. The plan shall also include a listing of major equipment and supervisory personnel
and a description of the methods 1o be used.

C. The Contractor shall submit six (6) copies of the plan.
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1.10

1.12

1.13

1.15
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VARIATIONS IN PLAN OR PROFILE

The Contractor may make changes 1o the proposed verfical and horizontal alignment of
the installation and the location of the entry and exit points, provided these changes are
submitted in writing to the Engineer, and received approval of the Engineer prior to
construction.

ALIGNMENT

The proposed plan and profile insiallation locglions are based on alignments to
accommodate future adjacent construction, to avoid obstructions, to properly mainicin
operation and stay outside of the Georgia EPD Vegetative Buffer.

GUARANTEE

The Contractor shall guarantee the quality of the materials, equipment, and workmanship
for 12 months after acceptance of the completed Project. Defects discovered during that
period shall be repaired by the Contractor, at no cost to the Owner. The Performance
Bond shall reflect this guarantee.

EXISTING UTILITIES

All known utility facilities are shown schematically on plans and are not necessarily
accurate in location as fo plan or elevation. Utilities such as service lines or unknown
facilities now shown on plans will not relieve the Contractor of his responsibility under this
requirement. "“Existing Utilities" means any ufility that exists on the project in its original,
relocated, or newly installed position. The Contractor will be held responsible for the cost
of repairs to damaged underground utilities; even when such utilities are not shown on the
plans. The Contractor shall contact all ufility companies prior 1o beginning work and
request an accurate field location of their respective utility lines.

MEASUREMENT AND PAYMENT

Payment will be made on a linear foot basis. Payment will include all equipment, labor,
and material necessary o complete the work,

RECORD DATA

It will be required of the Contractor to keep accurate, legible records of the location of
any deviations from the construction drawings, any additional items or structures to the
construction drawings, and all ufilities encountered which are not shown on the
construction drawings. These records will be made available to the Engineer before his
inspection for incorporation into the Engineer's Record Drawings.

SHOP DRAWINGS

The Contractor shall submit six (6) sets of shop drawings for each piece of equipment
furnished under these specifications. Submitials shall be supported by descriptive
materials, such as catalogs, cut sheets, diagrams, performance curves, and charts
published by the manufacturer, to show conformance to specification and drawing
requirements; model numbers alone will not be acceptable.
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330523.13-4

All shop drawings shall be completely checked and marked accordingly by the
Contractor prior fo submitting such corrections as are necessary. Regardless of corrections
made in or approval given to such drawings, the Contractor shall be responsible for the
accuracy of such drawings and for their conformity to the plans and specifications unless
he notifies the Engineer, in writing, of any deviations at the time he furnishes the drawings.

Shop drawings with insufficient or incomplete data required to indicate compliance with
these specifications are not acceptable and will be returned to the Contractor. Where
shop drawings are "make comrrection noted.” such acceptance is tentative and is given
with the understanding that the corrections indicated will be incorporated info the final
product. Corrections indicated on shop drawings shall be incorporated intfo complete
shop drawings. Rejected shop drawings shall not relieve the Contractor from the
obligation to complete the project within the time allowed by the contract documents.

PART 2 - PRODUCTS

The materials and equipment used in the work shali conform to the following specifications:

2.1

Section 33 05 01.10 — HDPE Pipe and Fittings

PART 3 ~ EXECUTION

3.1

3.2

ON SITE OBSERVATIONS OF WORK

The Engineer or Project Representative shall have the right fo require any portion of the
work be completed in their presence. Any work covered up after such instruction shall be
exposed by the Contractor for observation. However, if the Coniractor notifies the
Engineer such work is scheduled, and the Engineer fails o appear within 48 hours, the
Contractor may proceed. All work completed, and materials furnished shall be subject to
review by the Engineer or Project Represeniative. Al improper work shall be
reconstructed, and all materials which do not conform to the requirements of the
specifications shall be removed from the work upon notice being received from the
Engineer for the rejection of such maierials. The Engineer shall have the right to mark
rejected materials to distinguish them as such.

The Contractor shall give the Project Engineer or Project Representative a minimum of 48
hours notices for all required observations or tests.

INSTALLATION
A. General
1. The Contractor shall install the casing and force main by means of

horizontal directional drilling as noted on plans.

2. Horizontal directicnal drilling shall consist of the drilling of a small diameter
pilot hole from one end of the alignment to the other, followed by
enlarging the hole diameter for the casing and pipeline insertion. The
exact method and itechniques for completing the directionally drilled
installation will be determined by the Contractor, subject to the
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requirements of these Specifications,

The casing and pipe shall be handled and installed in accordance with the
pipe manufacturer's recommendations and AWWA standards.

Jointing Pipe Sections

I.

Pipes shall be joined to one another by means of thermal butt-fusion.
Polyethylene pipe lengths to be joined by thermal butt—fusion shall be of
the same type, grade, and class of polyethylene compound and supplied
from the same raw material supplier.

Mechanical connections of polyethylene pipe to auxiliary equipment shall
be through Flanged connections which shall consist of the following:

a. A polyethylene "sub end” shall be thermally butt-fused to the ends
of the pipe.

b. Provide ASTM A240, Type 304 stainless steel backing flange, 125~
pound, ANSI B14.1 standard, and red rubber gaskets as required by
the manufacturer.

c. Stainless Steel bolts and nuts of sufficient length to show a minimum
of three complete threads when the joint is made and tightened to
the manufacturer's standard. Lubricate prior to assembly. Retorque
the nuts after 4 hours,

d. Butt—Fusion Joining: Butt-fusion of pipes shall be performed in
accordance with the manufacturer's recommendations as to
equipment and technique. Butt—fusion joining shall be 100%
efficient offering a joint weld strength equal to or greater than the
tensile strength of the pipe.

Tolerances

1.

Pipe installed by the directional drilled method must be located in plan as
shown on the Drawings and must be no shallower than shown on the
Drawings unless otherwise approved. The Confractor shall plot the actual
horizontal and vertical alignment of the pilot bore at intervals not
exceeding 50 feet, This "as-built" plan and profile shall be updated as the
pilot bore is advanced. The Contractor shall at all times provide and
maintain instrumentation that will accurately locate the pilot hole and
measure drlling fluid flow and prassure. The Contractor shall grant the
Engineer access to all data and readout pertaining 1o the position of the
bore head and the fluid pressures and flows. When requested, the
Contractor shall provide explanations of the position monitoring and
steering equipment. The Contractor shall employ experienced personnel to
operate the directional drilling equipment and, in particular, the position
monitoring and steering equipment. No information pertaining to the
position or inclination of the pilot bores shall be withheld from the Engineer.

Each exit point shall be located as shown with an over-length tolerance of
40 feet and an dlignment tfolerance of 5 feet left/right with due
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consideration of the position of the other exit points. The alignment of each
pilot bore must be approved by the Engineer before pipe can be pulled. If
the pilot bore fails to conform to the above tolerances, the Engineer may,
at his option, require a new pilot boring to be made.

E. Ream and Puliback

} ]

Reaming: Reaming operations shall be conducted to enlarge the pilot
after acceptance of the pilot bore. The number and size of such reaming
operations shall be conducted at the discretion of the Contractor.

Pulling Loads: The maximum allowabkle pull exerted on the pipelines shall
be measured continuously and limited to the maximum allowed by the
pipe manufacturer so that the pipe or joints are not overstressed.

Torsion and Stresses: A swivel shall be used to connect the pipeline to the
drill pipe to prevent forsional siresses from occurring in the pipe.

Pipeline Support: The pipelines shall be adequately supported during
installation so as to prevent overstressing or buckling.

The Contractor shall at all times handle the pipe In @ manner that does not
overstress the pipe. Vertical and horizontal curves shall be limited so that
wall stresses do not exceed 50% of yield stress for flexural bending of the
pipe. If the pipe is buckled or otherwise damaged, the damaged section
shall be removed and replaced by the Contractor at his expense. The
Confractor shall take appropriate steps during pullback to ensure that the
pipe will be installed without damage.

F. Handling Drilling Fluids and Cuttings

1.

During the driling, reaming., or pullback operations, the Contractor shall
make adequate provisions for handling the drilling fluids for cutting the
entry and exit pits. To the greatest extent practical, these fluids must not be
discharged into the waterway. When the Contractor's provisions for
storage of the fluids or cuttings on site are exceeded, these materials shall
be hauled away to a suitable legal disposal site. The Coniractor shall
conduct his directional drilling operation in such a manner that drilling fluids
are not forced though the subbottom into the waterway. After completion
of the directional drilling work, the entry and exit pit locations shall be
restored to original conditions. The Contractor shall comply with all permit
provisions.

Pits constructed at the entry or exit point area shall be so constructed to
completely contain the drilling fluid and prevent its escape to the beach,
waterway, wetland, or marsh.

The Contractor shall utilize drilling tools and procedures which will minimize
the discharge of any drlling fluids. The contractor shall comply with all
mitigation measures listed in the required permits and elsewhere in these
Specifications.
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4, To the extent practical, the Contractor shall maintain a closed loop driliing
fluid system.
5. The Contractor shall minimize driling fluid disposal quantities by utilizihg a

drilling fluid cleaning system which allows the retumed fluids to be reused.

6. As part of the installation plan specified herein before, the Contractor shalll
submit a drilling fluid plan which details fypes of drilling fluids, cleaning and
recycling equipment, estimated flow rates, and procedures for minimizing
drilling fluid escape.

3.3 DRILLING OPERATIONS

A.

Generdl

The Contracior shall prepare a plan to be submitted for Engineer approval which
describes the noise reduction program, solids control plant, pilot hole driling
procedure, the reaming operation, and the pullback procedure, Al driliing
operations shall be performed by supervisors and personnel expetishced in
horizontal directional drilling.  All required support, including drilling teol suppliers,
survey systerns, mud cleaning, mud disposal, and other required support systems
used during this operation shall be provided by the Contractor.

Diill pipe shall be APl steel drill pipe, Range 2, Premium Class or higher, Grade $-135
in a diameter sufficient for the torque and longitudinal loads and fluid capacities
required for the work. Only drill pipe inspected under API's Recommended
Practice Specification APl RP 7G within 30 days prior to start and certified as double
white band or better shall be used.

A smoothly drilled pilot hole shall follow the design centerline of the pipe profile
and alignment described on the construction drawings.

The position of the drill string shall be monitored by the Contractor with the
downhole survey instruments. Contractor shall compute the position in the X, Y and
1 axis relative to ground surface from downhole survey data a minimum of once
per length of each drilling pipe [approximately 51-foot interval). Serious deviations
between the design position which may affect the instaliafion of the pipeline
which are beyond the conirol of the Contracior 1o comrect shall be documented
and immediately brought to the atfteniion of the Engineer for discussion and/or
approval. The profile and dlignment defined on the construction drawings for the
bores define the minimum depth and radius of curvature. At no point in the driled
profile shall the radius of curvature of the bore be less than 1 feet. The Contractor
shall mainigin and provide fo the Owner or Engineer, upon request, the data
generated by the downhole survey tools in a form suitable for independent
calculation of the pilot hole profile,

During the entire operation, waste and leftover drilling fluids from the pits and
cuttings shall be dewatered and disposed of in accordance with all permits and
regulatory agencies requirements. Remaining waier shall be cleaned by
Contractor to meet permit requirements.

Technical criteria for bentonite shall be as given in APl Spec. 13A, Specification for
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Oil well Driling Fluids Material for fresh water drilling fluids. Any modification to the
basic drilling fluid involving additives must describe the type of material to be used
and to be included in Contractor's drilling plan presented to the Engineer. The
Owner retains the right to sample and monitor the waste drilling mud, cutiings and
water,

Environmental Provisions

The Horizontal Directional Driling operation is 1o be operated in @ manner to
eliminate the discharge of water, driling mud and cuttings fo the adjacent land
areas involved during the construction process. The confractor shall provide
equipment and procedures to maximize the recirculation or reuse of drilling mud to
minimize waste. All excavated pits used in the drilling operation shall be lined by
Contractor with heavy duty plastic sheeting with sealed joints to prevent the
migration of drilling fluids and/or ground water.

The general work areas on the entry and exit sides of the crossing shall be enclosed
by a berm to contain unplanned spills or discharge.

Waste cuttings and drilling mud shall be processed through a solids control plant
comprised of a minimum of sumps, pumps, fanks, desilter/desander, centrifuges,
material handlers, and haulers all in a quantity sufficient to perform the
cleaning/separating operation without interference with the driling program. The
cuttings and excess drilling fluids shall be dewatered and dried by the Contractor
to the extent necessary for disposal in offsite landfills. Water from the dewatering
process shall be treated by the Confractor to meet permit requirements and
disposed of locally. The cuttings and water for disposal are subject to being
sampled and tested. The construction site and adjacent areas will be checked
frequently for signs of unplanned leaks or seeps.

Equipment {graders, shovels, etc.) and materials {such as groundsheets, haybdaies,
booms, and absorbent pads) for cleanup and contingencies shall be provided in
sufficient quantities by the Contractor and mainfained at all sites for use in the
event of inadvertent leaks, seeps or spills.

Waste drilling mud and cuttings shall be dewatered dried and stockpiled such that
it can be loaded by a front-end loader, transferred to a truck and hauled offsite to
a suitable legal disposal site. The maximum dllowed water content of these solids is
50% of weight.

Due to a limited storage space and environmental sensitivity at the worksite,

dewatering and disposal work shall be concurrent with driling operations.
Treatment of water shall satisfy regulatory agencies before it is discharged.

END OF SECTION

I:\24963\26963.0000\Documents\Consiruction\Specifications\33 05 23.10 HDD.doc



Paragraph

INDEX TO SECTION 33 10 00 — WATER UTILITIES

Title

PART 1 - GENERAL

Lo bpNbanwioD

ke WN —O

Section Includes

Related Sections

Options

References

Qudlity Assurance

Requirements of Regulatory Agencies
Product Delivery, Storage & Handling
Sequencing and Scheduling
Alternatives

Guarantee

Existing Utilities

Connect New Main to Existing System
Damage to Existing Water System
Measurement and Payment

Testing

PART 2 - PRODUCTS

2.1
22
23
2.4
2.5
2.6
2.7
28
29
2.10
211
2,12
213

214

2,15
2,16

Pipe

Joints

Fittings

Gate Valves

Butterfly Valves

Fire Hydrants

Service Connections
Tapping Sleeves

Curb Stops

Metal Detector Tape
Backflow Preventer Assembly
Tracing Wire

Casing

Casing Spacers

Air Release, Air/Vacuum, and Combination Air Valves
Product Review

PART 3 — EXECUTION

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10

On-Site Observation

Instaliation

Air Release, Air/Vacuum, and Combination Air Valves
Connections of Water Mains

Disinfection

Fartial Acceptance of the Work

Grassing

Separation Between Water and Sanitary Sewer
Remove and Replace Pavement

Field Quality Conirol

Page

3310001
3310001
3310001
33 10001
33 1000-3
33 1000-4
331000-4
3310004
3310004
331000-4
33 1000-4
33 10004
33 1000-5
33 1000-5
33 10 00-7

33 1000-7
3310008
33 1000-9
3310009
33 1000-10
33 1000-11
331000-12
331000-13
33 1000-13
33 1000-13
331000-13
33 1000-14
33 1000-14
331000-14
331000-14
331000-14

331000-14
33 1000-16
331000-18
331000-18
33 1000-19
33 1000-19
331000-19
33 1000-19
33 10 00-20
33 10 00-21

JZ\24963\26963.0000\Documents\Construction\Specifications (Phase 1}\33 10 00 - Water Utilities.DOC

] 1 ! [ I

! I

o1

cC 1 I A



33 10 00-1

SECTION 33 10 00

WATER UTILITIES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A.

w

o 0

m

Piping
Valves
Fittings
Connect to Existing System

All necessary appurtenances to convey potable water from existing system to the
location shown on plans.

1.2 RELATED SECTIONS

A,

B.

C.

Section 31 00 00 ~ Earthwork
Section 31 10 00 - Site Clearing

Section 32 92 00 — Turf and Grasses

1.3 OPTIONS

A,

The bid form and specifications describe several pipe manufacturer and
materials. Owner will select the one to be used. Where manufacturers of
material or equipment are named in the specifications, Contractor may use
equipment or materials of other manufacturers provided they are reviewed and
accepted by Engineer as meeting specifications prior to ordering such
equipment or materials.

1.4 REFERENCES (LATEST REVISION)

A.

ASTM D 3740 - Minimum Requirements for Agencies Engaged in Testing and/or
Inspection of Soil and Rock as Used in Engineering Design and Construction.

ASTM E 329 - Agencies Engaged in Consiruction Inspection and/or Testing.
ANSIJAWWA C 153/A-21.53 - Ductile Iron Compact Fittings for Water Service.
ANSI/AWWA C 110/A21.10 - Ductile Iron and Gray iron Fitfings.

ANSI/AWWA C 150/A-21.50 — Thickness Design of Ductile Iron Pipe.

ANSI/AWWA C 151/A-21.51 — Ductile Iron Pipe, Cenftrifugally Cast for Water or
other liquids.
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ANSI/AWWA C 104/A-21.4 — Cemeni—Mortar Lining for Ductile Iron Pipe and
Fittings for Water.

ASTM D 1784 - Rigid Poly {Vinyl Chloride) (PVC) Compounds and Chlorinated Poly
{Vinyl Chloride) {CPVC) Compounds.,

ASTM D 2241 - Poly {Vinyl Chloride) (PVC) Pressure-Rated Pipe {SDR - Series).

ANSI/AWWA C 901 - Polysthylene (PE} Pressure Pipe and Tubing, 1/2 inch through
3inch, for Water Service.

ASTM D 2737 - Polyethylene [PE} Plastic Tubing.

ANSIJAWWA C 115/A21.15 — Flanged Ductile Iron Pipe with Ductile Iron or Gray
Iron Threaded Flanges.

ANSI/AWWA C 111/A21.11 — Rubber Gasket Joints for Ductile Iron Pressure Pipe
and Fittings.

ASTM D 3139 - Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals.

ANSIJAWWA C 900 - Polyvinyl Chloride {PVC] Pressure Pipe and Fabricated
Fittings, 4 inch through 12 inch for Water Transmission and Distribution.

ANSI/AWWA C 500 - Metal-Seated Gate Valves for Water Supply Service.
ANSIJAWWA C 509 — Resilient-Seated Gate Valves for Water Supply Service,
ANSI/AWWA C 502 - Dry-Barrel Fire Hydranfs.

ANSI/AWWA C 800 ~ Underground Service Line Valves and Fittings.

ANSI/AWWA C 600 - Installation of Ductile Iron Water Mains and Their
Appurtenances,

ANSI/AWWA C 605 — Underground Installation of Polyvinyl Chloride (PVC) Pressure
Pipe and Fittings for Water.

ASTM D 2774 - Underground Installation of Thermoplastic Pressure Piping.

ASTM D 6938 — In-Place Densify and Water Content of Scil and Scil — Aggregate
By Nuclear Methods {Shallow Depth).

ANSI/AWWA C 651 - Disinfecting Water Mains.

ASTM D 1557 - Laboratory Compaction Characteristics of Soil Using Modified
Effort.

ANSI/AWWA C 504 - Rubber-Seated Butterfly Valves.
ANS! B~18.2.2 - Square and Hex Bolts and Screws.

ANS] B-18.2.2 -~ Square and Hex Nuts.
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EE.

FF.

GG.

‘ A,

33 1000-3

NSF/ANSI 61 - Drinking Water System Components — Health Effects.
ANSIJAWWA C 200 - Steel Water Pipe 4 Inch {150 mm} and Larger.

ASTM A 53 - Pipe, Steel, Black and Hot-Dipped, Zinc—Coaied, Welded and
Seamiless.

ANSI/AWWA C 512 — AIr Release, Air/Yacuum, and Combination Air Valves for
Waterworks Service.

ANSI/AWWA C 905 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated
Fittings, 14 inch through 48 inch (350 mm through 1,200 mm). for Water
Transmission and Distribution.

ASTM A 139 — Electric-Fusion [Arc) — Welded Steel Pipe (NPS 4 and Over).

ANSI/AWWA C 515 - Reduced-Wall, Resillient-Seated Gate Valves for Water
Supply Service,

1.5 QUALITY ASSURANCE

Materials — Contractor will furnish the Engineer and Owner a description of all
material before ordering. Engineer will review the Contractor's submittals and
provide in writing an acceptance or rejection of material.

Manufacturer - Material and equipment shall be standard products of a
rmanufacturer who has manufactured them for g minimum of 2 years and who
provides published data on quality and performance of the products.

Subcontracior - A subcontractor for any part of the work must have experience
on similar work, and if required, furnish Engineer with a list of projects and Owners
or Engineers who are familiar with its competence.

Design - If Contractor wishes to furnish devices, equipment, structures, and
systems not designed by Engineer, these items shall be designed by either a
Professional Engineer registered in the state of this project, or by someone
Engineer accepts as qualified. If required, complete design calculations and
assumptions shall be fumished to the Engineer or Owner before acceptance.

Testing Agencies - Soil testing shall be conducted by a festing laboratory which
operates in accordance with ASTM D 3740 and E 329 latest revision and be
acceptable to the Engineer prior to engagement. Mill cerfificates of tests on
materials made by manufacturers will be accepted provided manufacturer
maintains an adequate tesiing laboratory, makes regularly scheduled tests that
are spot checked by an outside laboratory, and fumishes satisfactory certificates
with name of entity making the test.

Hydrostatic tests on pipe shall be made by Coniractor with equipment qualified
by the Engineer. Engineer or Project Representative reserves the right to accept
or reject testing equipment. Hydrostatic testing shall be conducted in the
presence of Engineer or Project Representative and a representative of water
supplier.

JIN26963\26963.0000\Documents\Construction\Specificafions (Phase 1)\33 10 00 - Water Ulilities.DOC



1.6

1.7

1.8

1.9

1.10

33 10004

REQUIREMENTS OF REGULATORY AGENCIES

A. Water mains shall be sterilized to meet requirements of the appropriate Health
Department. Sterilization shall be in accordance with AWWA Standards C-651,
latest revision.

PRODUCT DELIVERY, STORAGE & HANDLING

A. Material shall be unloaded in a manner avoiding damage and shall be stored
where it will be protected and will not be hazardous to traffic. Contractor shall
repair any damage caused by the storage. Material shall be examined before
installation. Neither damaged nor deteriorated material shall be used in the
work.,

SEQUENCING AND SCHEDULING

A. Contractor shall arrange the work so sections of mains between valves are
tested, sterilized, pavement replaced, and the section placed in service as soon
as reasonable after installation.

ALTERNATIVES

A. The infention of these specifications is to produce the best system for the Owner.
If Contractor suggests alternative material, equipment or procedures will improve
the results af no addifional cost, Engineer and Owner will examine suggestion,
and if accepted, it may be used. The basis upon which acceptance of an
alternative will be given is its value to the Owner, and not for the Contractor's

convenience.
GUARANTEE
A. Contractor shall guarantee the quality of materials, equipment, and workmanship

for a period of 12 months after acceptance. Defects discovered during this
period shall be repaired by Contfractor at no cost to the Owner,

EXISTING UTILITIES

A. All known utility facilities are shown schematfically on the construction drawings
and are not necessarily accuraie in location as to plan or elevation. Utilities such
as service lines or unknown facilities not shown will not relieve the Contractor of
responsibility under this requirement. “Existing Ulilifies Facilities” means any utility
existing on the project in its original, relocated, or newly installed position.
Contractor will be held responsible for the cost of repairs to damaged
underground facilities, even when such facilities are not shown on drawings.

B. Confractor shall call for underground ufility locations before starting work.
Underground utilities location service can be contacted at 811.

CONNECT NEW MAIN TO EXISTING SYSTEM
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A. Contractor shall furnish the necessary pipe and perform all excavation,
dewatering, shoring, backfiling, etc., necessary to make the connection of a new
main fo existing water system. Confractor shall contact the Superintendent of
Water Utility a minimum of 48 hours in advance of construction. Contractor shall
be responsible for coordinating construction with the utility operator.

1.13 DAMAGE TO EXISTING WATER SYSTEM

A. Damage to any part of the existing water systemn by Contractor or
Subcontractors, repdaired by Utility Owner's forces, shall be charged to Contractor
on basis of fime and material, plus 30% for overhead and administration.

1.14  MEASUREMENT AND PAYMENT

A. Measurement - The length of mains and branch lines to be paid for will be
determined by measurement along the centerline of the various sizes and types
of pipe actually furnished and installed, from the center of fitting, and from the
center of the main to the end of the branch connection. No deduction will be
made for the space occupied by valves and fittings.

B. Payment — Payment for pipe, fittings, valves, and other equipment will be paid
based on the lump sum as tabularized on the bid form.

1.16  TESTING

A, Laboratory tests for moisture density relationship for fill materials shall be in
accordance with ASTM D 1557, (Modified Proctor).

B. In place density tests in accordance with ASTM D 6938.

C. Testing laboratory shall operate in accordance with ASTM D 3740 and E 32% and
be acceptable to the Engineer.

D. Testing laboratory and Project Engineer/Project Representative shall be given a
minimurm of 48 hours notice prior to taking any tests.

E. Testing shall be the owner responsibility {the Conitractor's will only pay for the
failed tests).

F. Test resulis shall be furnished to the Engineer prior to conlinuing with associated or
subseguent work.

PART 2 - PRODUCTS

Products and materials used in work shall conform to the following:

21 PIPE

A, Ductile Iron Pipe — Shall conform 1o ANSI A-21.50 {AWWA C-150) and ANSI A-21.51
(AWWA C-151). All pipe shall be Pressure Class 350 unless otherwise noted. [t shall
be cement lined in accordance with ANSI A-21.4 (AWWA C-104).
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JOINTS

A.
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P.V.C. — All pipe shall be blue in color with factory marked homing lines. Pipe 4
inches through 12 inches shall conform to all requiremenis of AWWA C-200, DR 18,
pressure class of 235 p.s.. and shall have the following minimum wall thickness:

4 inches 0.247 inches
4 inches 0.383 inches
8 inches 0.503 inches
10 inches 0.617 inches
12 inches 0.733 inches

PYC pipe 14 inches through 18 inches shall conform to all requirements of AWWA
C%05 with Cl outside diameter, DR 18, with a pressure rating of 235 p.s.i.

Pipe with diameter less than 4 inches shall conform o all requirements of ASTM D-
1784 and D-2241 (SDR 21). The pipe shall have a minimum pressure rating of 200
psi.  Cerfificates of conformance with the foregoing specifications shall be
furnished with each lot of pipe supplied. All P.V.C. pipe shall bear the National
Sanitation Foundation Seal of Approval.

Plastic Tubing — Tubing for service lines shall be:

Polyethyvlene Tubing: CTS PE 3408 conforming to all requirements of AWWA C—901
and ASTM D-2737 (SDR?). The tubing shall be copper tubing size and rated for a
minimurm working pressure of 200 p.si. Marking on the tubing shall include
norminal tubing pipe size; type of tubing material — PE 3408; SDR ¢; pressure rafing
— 200 psi; ASTM D-2737; manufacturer's name and seal of the National
Sanitation Foundation.

Flanged Joints — Shall conform to ANSI A-21.15 (AWWA C-115)}. Bolts shall conform
to ANSI B-18.2.1 and nuts shall conform to ANSI B-18.2.2. Gaskets shall be rubber,
either ring or full face, and shall be 1/8 inch thick. Gaskets shall conform fo the
dimensions recommended by AWWA C-115 |afest revision.

Mechanical Joints — In ductile iron pipe shall conform 1o ANSI A-21.11 [AWWA C-
111).

Push—-On-Joinis — In ductile iron pipes shall conform to ANSI A-21.11 [AWWA C-
111).

Plastic Pipe — Joints in plastic pipe 4 inches through 12 inches shall meet all
requirements of AWWA C-200. Joints in plastic pipe 14 inches through 18 inches
shall meet all requirements of AWWA C?05. Joints in plastic pipe with a diameter
less than 4 inches shall conform to ASTM D-3139.

Restrained Joints — Restrained joints for pipe, valves and fiftings shall be
mechanical joints with ductile iron retainer glands equivalent to "Megalug" or
push—on type joints equivalent to "L.ok-Ring,” "TR Flex," or "Super Lock” and shall
have a minimum rated working pressure equal fo the item restrained with a
minimum safety facior of 2:1. The joints shall be in accordance with the
applicable portions of AWWA C-111. The manufacturer of the joints shall furnish

cerfification, witnessed by an independent laboratory, that the joints furnished
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have been tested without sig'ns of leakage or failure. Restrained joints shall be
capable of being deflected after assembly.

Natural rubber or other material which will support microbiclogical growth may
not be used for any gaskets, o-rings, and other products used for jointing pipes,
setting meters, and valves or other appurienances which will expose such
material to water,

2.3 FITTINGS

A,

C.

Fittings for Ductile Iron or Plastic Pipe ~ Shall be ductile iron, manufactured in
accordance with ANSI A-21.53 (AWWA C-153}. They shall be cement lined in
accordance with ANSI A-21.4 [AWWA C-104). Fittings shall be designed to
accommodate the type of pipe used.

Fittings for Flanged Pipe - Shall be manufactured in accordance with ANSI A-
21.10 {AWWA C-110}, Class 125 flanges.

Fittings for Plastic Pipe - Less than 4 inches shall be PVC with ring tite rubber joints
conforming to ASTM D-3139.

24 GATE VALVES

A,

Two Inches and Larger — Shall be cast iron or ductile iron body, bronze mounted,
double disc or resilient wedge design, with non-ising stems, conforming to AWWA
C-500, C-509, or C-315. Valves shall have a working pressure of 200 p.s.i. and be
tested af 400 p.s.i.

Valves shall be furnished with "O" ring packing. Two "Q" rings shall be located
above the thrust collar and one "O" ring below. The thrust collar shall be
permanently lubricated and have an anti-friction washer on top of the thrust
collar.

Valves installed in pits or above ground shall be furnished with hand wheels.
Buried valves shall be fumished with square operating nuts.

Smaller Than 2 Inches — Shall be all brass, ball valve type. The pressure rating shall
be 175 p.s.i.

Valve Boxes — Underground valves shali be installed in acceptable valve boxes.
The valve boxes shall have a suitable base which does not damage the pipe,
and shaft extension sections to cover and protect the valve and permit easy
access and operation. The box, cover and any extensions needed shall be cast
or ductile iron having a crushing strength of 1,500 pounds per linear foot. Valve
boxes shall conform to the detail shown.

Valve Manholes

1. Masonry — Shall be new whole brick of good quality laid in masonry mortar
or cement made of one part Portland cement and two parts clean sharp
sand. Every brick shall be fully bedded in mortar, Manholes shall conform
1o the locations and details shown on the plans.
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Precast Concrete - Shall be reinforced concrete constructed in
accordance with ASTM C 478 and the details shown on the plans "Precast
Concrete Manholes.” The joints shall be tongue and groove sealed with
flexible gaskets or mastic sealant. Gaskets shall be O-Ring or equivalent
fo Type A or B "Tylox" conforming to ASTM C 443, Mastic shall be
equivalent to "Ram-nek™ with primer. The primer shall be applied 1o all
contact surfaces of the manhole joint at the factory in accordance with
the manufacturer's instructions.

Frames and Covers — Shall be cast iron equivalent to the following:

Neenah Foundry Co. R-1668 Type "C" Lid

E. Flush vaives - Shall conform to the detdails shown.

25 BUTTERFLY VALVES

A, All butterfly valves shall be of the tight—closing, rubber seated type, with rubber
seat positively locking in place sedling against flow from either direction. No
metal-to—metal seating surfaces will be permitted. Valves shall be bubbkle-tight
at rated pressures with flow in either direction. Butterfly valves shall conform to
ANSI/AWWA C504, Class 150B. Buiterfly valves shall not be used on pipe smaller
than 14-inches unless otherwise specified.

1.

Valve body end connections for buried valves shall be installed using
restrained joints equivalent to these manufactured by EBAA lron, Inc.

Valve shafis shall be stainless steel and may consist of a one—piece unit or
may be the “Stub Shaft” type. A stub shaft comprises two separate shafts
inserted into the valve disc hubs. Each stub shaft shall be inserted into the
valve disc hubs for a distance of at least 1% shaft diameters.

Valve discs shall be solid ductile iron with an epoxy coating making it
corrosion resistant. The thickness of the discs shall not exceed 2% times
the shaft diameter.

Valve seats shall be natural or synthetic rubber providing 3460 degrees
uninferrupted seating. The resilient seat shall be adjustable or replaceable
in the field withoui burning or grinding. The seaf shall be molded over a
stainless steel ring for support and secured to the disc by corrosion
resistant, self locking stainless steel screws.

All internal ferrous metal surfaces in the waterway shall be factory coated
with a non-toxic, fo-component, holiday-free, thermosetting epoxy to a
neminal thickness of 4 mils,

All butterfly valves shall be manudlly operated. Operators shall be of the
traveling nui, self-locking type and shall be designed 1o hold the valve in
any intermediate position without creeping or fluttering. Operators shall
be furnished with externally adjustable mechanical stop limiting devices.
Valves shall have a 2 inch square operating nut and shall be installed with
extension stem to extend the operating nut in accordance with the
project detdils. The operator shall be integrally mounted on the valve
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mounting flange and shall have a gearing totally enclosed for buried
service. Maximum force for operating nut shall be 40 pounds.

Valve Boxes — Underground valves shall be installed in approved valve boxes. The
valve boxes shall have a suitable base that does not damage the pipe, and shaft
extension sections fo cover and protect the valve and permit easy access and
operation. The cover, box, and any extensions needed shall be cast or ductile
iron having a crushing strength of 1,500 pounds per linear fool. Valve boxes shall
conform to the detail shown.

Valve Manholes —

1. Masonry - Shail be new whole brick of good quality laid in masonry mortar
or cement made of one part Portland cement and two parts clean sharp
sand. Every brick shall be fully bedded in mortar. Manholes shall conform
to the locations and details shown on the plans.

2. Precast Concrete - Shall be reinforced concrete constucted In
accordance with ASTM C 478 and the details shown on the plans "Precast
Concrete Manholes.” The joinis shall be tongue and groove sealed with
flexible gaskets or mastic sealant. Gaskets shall be O-Ring or equivalent
o Type A or B "Tylox" conforming to ASTM C 443, Mastic shall be
equivalent to "Ram-nek" with primer. The primer shall be applied to all
contact surfaces of the manhole joint at the factory in accordance with
the manufacturer's instructions.

3. Frames and Covers — Shall be cast iron equivalent to the following:

Neenah Foundry Co. R-1648 Type "C" Lid

FIRE HYDRANTS

A,

D.

General — Hydrants shall be manufacturer's current model design and
construction.  All units o be complete including joint assemblies. Physical
characteristics and compositions of various metal used in the hydrant
components shall meet the requirements as specified in AWWA C-502 |atest
revision. Hydranits shall be suitable for working pressure of 150 p.s.i.

Bonnet — Bonnet may have oil filled or dry reservoir. If oil filed, bonnet must have
"O" ring packing so cll operating parts are enclosed in a sealed oil bath, Qil filler
plug shall be provided in bonnet to permit checking of oil level and adding oil
when required, If dry type, hydrant fop must have lubricating hole or nut for ease
of lubrication. All parts must be removed through top of hydrant without moving
entire barrel section from safety flange.

Nozzles and Caps — The hydrant shall have twe 2-1/2 inch connections and one
4-1/2 inch steamer connection, National standard threads. Nozzles shall be
bronze and have interlocking lugs to prevent blowecut. Nozle caps shall be
secured fo fire hydrant with nen—kinking type chain with chain loop on cap ends
to permit free turning of caps.

Seat Ring - Seat ring shall be bronze.
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Drain Valves and Openings — Positive operating drain valves shall be provided to
assure drainage of fire hydrant when the main valve is closed. Drain openings
shall have bronze bushings.

Main Valve - Valve shall be designed fo close with the pressure and remain
closed. Valve shall be made from material resisting damage from rocks or other
foreign matter. Valve shall have a full 4-1/2 inch opening.

Barrel and Safety Flanges — Hydrants shall have a safety-type vertical barrel with 4
foot bury and be designed with safety flanges and/or bolts to proteci the barrel
and stem from damage and to eliminate flooding when hydrant is struck. Bury
depth shall be cast on barrel of hydrant.

Operating Stop and Nut - Hydrant shall have a positive stop feature to permit
opening of hydrant without over travel of stem. Operating nut shall be bronze 1
1/2 inch, point to flat, pentagon.

Bolts and Nuts — Bolts, washers and nuts shall be corrosion resistant.

Inlet - Bottom inlet of hydrant shall be provided with mechanical joint connection
as specified and shall be 6 inch nominal diameter.

Direction of Opening — Hydrant shall be designed o close "right” or clockwise and
open "left" or counter—clockwise.

Codlings — Al inside and oulside portions of hydrant shall be coated in
accordance with AWWA C-502. The exterior portion of hydrant above ground
level shall be painted with two coats of best grade zinc chromate primer paint
and with two coats of approved hydrant enamel. Color shall be Federal Safety
Yellow unless otherwise designated by Owner.

Joint Assemblies — Complete joint assemblies consisting of gland, gasket, bolts,
and nut shall be fumished for mechanical joint inlets,

SERVICE CONNECTIONS

A.

Taps in pipe larger than 3 inches shall be made with a tapping machine. A
corporation stop shall be installed at the connection to the main. The
corporation stop shall be brass manufactured in conformance with AWWA C-800.
Inlet and outlet threads shall conform to AWWA C-800.

Corporation stops shall be 1 inch equivalent o Mueller H-15008 or B-25008 with @
stainless steel stiffener. Service saddles shall have 1 inch AWWA taps, equivalent
fo Ford Styles 202B or S70. Coniractor shall adhere to pipe manufacturer's
recommendations on maximum fap sizes for each main size.

Taps for services in PVC pipe 3 inches and smaller shall be equivalent to Romac
Industries Style 3046 Saddle or made with a PYC Tee. The connection shall be
capable of withstanding infernal water pressure continuously at 150 p.si. House
service lines will be 1 inch polyethylene tubing with a curb stop at the property
line. The end of the service lateral at the property line shall be marked with a 2 x
4 stake, 36 inches long with the top é inches above the ground and painted blue.
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The depth of the pipe shall be marked on the back of the stake. Location of
service line must appear on the "as-built" information and record drawings.

TAPPING SLEEVES

A.

Cast or Ductile Iren — Shall be mechanical joint type sized to fit the intercepted
pipe. They shall have duck-tipped end gaskets and shall be equivalent to
Mueller H-615/715 with a tapping valve attached. Outlet end of valve shall have
a joint suitable for type of pipe installed in the new branch. Sleeve shall be sized
fo fit the intercepted pipe without leaking.

Stainless Steel — Shall be all stainless steel construction with full circumferential
gasket equivalent to JCM 432 with a tapping valve attached. Qutlet end of
valve shall have a joint suitable for type of pipe installed in the new branch.
Sleeve shall be sized to fit the intercepted pipe without leaking.

CURB STOPS

A.

At the end of the service line, where the meter is o be installed, a 1 inch brass
ball valve with padlock wing shall be installed. The unconnected end shall be
closed inside I.P. thread. All ball valves shall be 1/4 turn and the full open and
closed position shall be controlled by check lugs. The pressure rating shall be 175
p.si. The ball valves shall be equivalent to Ford Ball Valve No. B41-444W.,

METAL DETECTOR TAPE

A,

The tape shall consist of 0.35 mils thick solid foil core encased in a protective
plastic jacket resistant to alkalis, acids, and other desiructive elements found in
the soil. The lamination bond shall be strong enough that the layers cannot be
separated by hand. Total composite thickness to be 5.0 mils. Foil core to be
visible from unprinted side to ensure continuity. The tape shall have g minimum 3
inch width and a tensile strength of 35 lbs. perinch.

A continuous warning message indicating “potable water" repeated every 16
inches to 36 inches shall be imprinted on the tape surface. The tape shall contain
an opaque color concentrate designating the color code appropriate to the line
being buried {Water Systems — Safety Precaution Blue).

BACKFLOW PREVENTER ASSEMBLY

A.

Reduced Pressure — Shall consist of two independently operating check valves,
one differential relief valve located between the two check valves, two resilient
seat gate vaives, and four properly placed resilient seated fest cocks. Backflow
preventer 2 inches and smaller shall have a bronze valve body. Backflow
preventer greater than 2 inches shall be ductile iron or stainless steel, All infernal
parts in the check and relief valves shall be made of series 300 stainless steel or
polymer materials suitable for potable water and rated for 175 p.si. working
pressure. The assembly shall be constructed so all internal parts can be serviced
or removed while in line. Assembly must be factory assembled and tested.
Backflow preventer shall be equivalent o Febco Model 860 or Ames Model 4000
SS.
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B. Double Check - Shall consist of two independently operating check valves, two
resilient seat gate valves, and four properly placed resilient seated test cocks.
Backflow preventer 2 inches and smaller shall have a bronze valve body.
Backflow preventer greater than 2 inches shall be ductile iron or stainless steel. All
internal parts in the check valves shall be made of Series 300 stainless steel or
polymer materials suitable for potable water and rated for 175 p.s.i. working
pressure. The assembly shall be constructed so all internal parts can be serviced
or removed while in line. Assembly must be factory assembled and tested.
Backflow preventer shall be equivalent to Febco Model 805YD or Ames Model
2000 SS.

2,12 TRACING WIRE

A. Tracing wire shall be # 12 gauge insulated single strand copper wire.
213 CASING
A. Casing pipe shall be steel conforming to ASTM A 139, yield point of 35,000 p.s.i., of

the diameter shown on the coniract drawings for each crossing. The minimum
walll thickness shall be 0.25 inches.

2.14 CASING SPACERS

A, Casing spacers shall be bolt on style with a shell made in two sections of o
minimum 14 gauge T-304 Stainless Steel. Connecting flanges shall be ribbed for
exira strength. The shell shall be lined with a PVYC liner. All nuts and bolts shall be
T-304 Stainless Steel. Runners shall be made of Ullra High Mcolecular Weight
Polymer with inherently high abrasion resistance and a low coefficient of friction.
The combined height of supports and runners shall keep carrier pipe a minimum
of 0.75 inches from casing pipe at all times. Casing Spacers shall be ¢s
manufactured by Cascade Waterworks Manufacturing Company, or accepted
equivalent,

215  AIR RELEASE, AIR/VACUUM, AND COMBINATION AIR VALVES

A. Shall be designed for water service with a minimum working pressure of 100 p.s.i.
The valve shall be constructed of a cast iron body, stainless steel or bronze trim,
and stainless steel float. The inlet shall be 2 inches, 5/16 inch orifice, and a
minimum venting capacity of 35 c.ff.am. 1t shall conform to the detail shown on
the drawings. Valves shall conform to AWWA C 516 and equivalent to Crispin or
Valmatic.

2.16 PRODUCT REVIEW

A. Contractor shall provide the Engineer with a complete description of all products
before ordering. The Engineer will review all products before they are ordered.

PART 3 — EXECUTION
3.1 ON-SITE OBSERVATION

A. Owner's Representative or Engineer shall have the right to require any portion of
work be completed in their presence. If any work is covered up after such
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instruction, it shall be exposed by the Contractor for observation. However, if
Coniractor nofifies Engineer such work is scheduled, and Engineer fails to appear
within 48 hours, Contractor may proceed. All work completed and materials
furnished shall be subject to review by the Engineer or Project Representative. All
improper work shall be reconstructed. Ali materials which do not conform to
requirements of specifications shall be removed from the work upon notice being
received from Engineer for rejection of such materials. Engineer shall have the
right to mark rejected materials to distinguish them as such.

Contractor shall give the Project Engineer or Project Representative a minimum of
48-hours notice for all required observations or tests.

It will also be required of Confractor to keep gccurate, legible records of the
location of all water lines, service laterals, valves, fitings, and appurtenances.
These records will be prepared in accordance with the paragraph on "Record
Data and Drawings” in Special Conditions, Final payment to the Contractor will
be withheld until all such information is received and accepted.

3.2 INSTALLATION

A.

Ductile iron pipe shall be laid in accordance with AWWA C—600; Plastic pipe shall
be laid in accordance with AWWA C 605, ASTM D 2774, UNI-Bell UNI-B 3, and the
pipe manufacturer's recommendations. The standards are supplemented as
follows:

1. Depth of Pipe - Contractor shall perform excavation of whatever
substances are encountered to a depth providing a 38” minimum cover
over top of pipes up to 12" in diameter and 48" minimum cover over top
of pipes larger than 12",

2, Alignment and Grade — Water mains shall be laid and maintained to lines
and grades established by the plans and specifications, with fittings.
valves, and hydrants at required locations unless otherwise accepted by
Owner. Valve—operating stems shall be oriented in a manner to allow
proper operation, Hydrants shall be installed plumb.

a. Prior Investigation — Prior to excavation, investigation shall be made to
the extent necessary to determine location of existing underground
structures, utilities, and conflicts. Care shall be exercised by the
Contractor during excavation to aveid damage fo existing structures
and utilities. Pipe manufacturer's recommendations shall be used
when the watermain being installed is adjacent to a facility
cathodically protected.

b. Unforeseen Obstructions — When obstructions not shown on plans are
encountered during progress of work, and interfere so a change of the
plans is required, Engineer will revise plans, or order a deviation in line
and grade, or arrange for removal, relocation, or reconsiruction of
obstructions.

c. Clearance - When crossing existing pipelines or other structures,
dlignment and grade shall be adjusted as necessary., with the
acceptance of Engineer, to provide clearance as required by federal,
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staie, and local regulations or as deemed necessary by Engineer to
prevent future damage or contamination.

Trench Construction — The trench shall be excavated o alignment, depth,
and width specified or shown on plans and shall be in conformance with
all federal, state, and local regulations for protection of workers.

Joint Restraint — All bends, plugs, valves, caps and fees on 2-inches pipe
and larger, shall be provided with stainless steel tie rods or joint restrainis
equivalent to Megalugs. Additional restraint shall be as indicated on the
drawings.

Anchorage for Hydrants — A concrete block 1 foot x 1 foot x 2 feet shall be
poured between back of hydrant and undisturbed earth of the trench
side without covering weep holes and bolts. Joint restraints equivalent to
Megalugs manufactured by EBAA Iron may be used in lieu of concrete
blocking.

Hydrastatic and Leckage Tests — Ductile iron pipe shall be tested in
accordance with AWWA Standard C 600, Section 5.2 — Hydrostatic Testing.
Allowable leckage shall not exceed the formula L = SDPV/2/148,000, in
which L is allowable leakage in gallons per hour; S is length of pipe in feet
fested:; D is nominal diameter of the pipe in inches; and P is average test
pressure during leakage test in pounds per square inch gauge. Test shall
be conducted for at least 2 hours and a pressure of 150 p.s.i. shall be
maintadined during the test. Fire lines shall be tested at 225 ps.. for the
same duration.

P.V.C. pipe shadll be tested in accordance with AWWA Standard C 405,
Section 7.3 - Hydrostatic Testing. Allowable leakage shall not exceed the
formula Q = LDPY2/148,000, in which Q is allowable leakage in gallons per
hour; L is length of pipe in feet tested; D is nominal diameter of the pipe in
inches; and P is average test pressure during leakage test in pounds per
square inch gauge. Test shall be conducted for atf least 2-hours and a
pressure of 150 p.s.. shall be maintained during the test. Fire lines shall be
tested at 225 ps.i. for the same duration.

Should any fest of pipe laid disclose leakage greater than the above
specified, Contractor shall at its own expense, locate and repair defective
joints until leakage is within specified allowance, Contractor is responsible
for notifying the Engineer 48 hours (minimumy) prior o applying pressure for
testing. Pressure test will be witnessed by the Engineer or Project
Representative. All visible leaks shall be repaired regardless of the
leakage amount.

Bedding, Backfiling and Compaction — Continuous and uniform bedding
shall be provided for all buried pipe. All frenches and excavation shall be
backfilled immediately after pipes are laid therein, unless other protection
of the pipe line is directed. The backifilling material shall be selected and
deposited with special reference to future safety of pipes. The material
shall be completely void of rocks, stones, bricks, roots, sticks, or any other
debris causing damage 1o pipe and fubing or preventing proper
compaction of backfill. Except where special methods of bedding and
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tamping are provided for, clean earth or sand shall be solidly famped
about pipe up to a level at least 2 feet above top of pipes, and shall be
carefully deposited to uniform layers, each layer solidly tamped or
rammed with proper tools to not injure or disturb the pipeline. The
remainder of french backfiling shall be carried on simultaneously on both
sides of pipe in such manner preventing injurious side pressure, Material
used shall be selected from excavations anywhere on site if any of the soil
is suitable.

Under traffic areas, the top 24 inches of backfil material shall be
compacted to a density of not less than 98% of maximum lakoratory
density at optimum moisture as determined by ASTM D 6938. Below the 24
inch line, and including area around pipe. density shall not be less than
25% of maximum laboratory density, at optimum moisture. In areas other
than traffic areas, the backfill shall be compacted to 90% of maximum
laboratory density af optimum moisture.

Whenever frenches have not been properly backfiled, or if settlement
occurs, they shall be refilled, smoothed off, and finally made to conform
to the ground surface. Backfiling shall be carefully performed, and
original surface restored fo the full salisfaction of Engineer immediately
after installation.

Where thermoplastic (PVC) pipe is installed, Confractor shall take
precautions, in accordance with ASTM D-2774, during backfiling
operations not to create excessive side pressures, or horizontal or vertical
deflection of the pipe, nor impair flow capacity.

New Service Connections — Coniractor shall tap the main and install
service connection to each lot or as directed by Engineer in accordance
with details shown on plans for Water Service Connections. Plastic tubing
for service lines shall be installed in a manner preventing albrupt changes
or bends in any direction. Contractor shall exercise extreme caution to
prevent crimping of the tubing during handling, storage, and installation.
Tubing shall have an absolute positive connection to the water main to
prevent [eakage. Taps shall be made perpendicular to the main. A water
service connection shall be marked on the curb with a “W." The mark
shall be made with a branding iron on vertical face of curb and shall be a
minimum of 1/4 inch in depth.

Detection Tape — Detection tape will be used over all pipe and fubing.
The tape shall be laid 18 inches below finished grade.

Tracing Wire - Tracing wire will be installed on all water mains and water
service laterals directly on top of the water line. The wire shall be secured
to the pipe with tape or other acceptable methods at spacings of no
more than 34 inches apart, Where water service [gterals connect to
water mains, the wire insulation shall be stripped so bare wires can and
shall be jointed securely together and wrapped with a rubberized
insulation fape. The insulated wire must maintain electrical continuity. The
fracing wire shall also be stubbed up into each valve box and at each fire
hydrant. Stub up connections shall be stripped, joined, and wrapped as
previously described for water service laterals. This fracing wire system
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shall be checked and tested by Contractor, in the presence of Engineer
or water department, prior to acceptance of water main instaliation. All
equipment, meters, detectors, etc., needed for testing shall be furnished
by the Contractor.

11. Jacking and Boring — Steel casing of diaometer shown on the plans shall be
jacked and bored in location indicated. Joints between sections of the
steel casing shall- be of a continuous weld made by a certified welder.
Jacking and boring shall be in accordance with the State Department of
Transpertafion Standard Specifications. Carrier pipe shall be installed as
shown on the detail. After carrier pipe has been installed, ends of the
casing shall be sedled using a rubber enclosure and stainless steel straps
or brick and mortar,

Where work involves a highway, Resident Engineer of the State
Department of Transportation shall be notified 3 days before crossing is
starfed. Where the work involves a railroad, installation shall conform to
requirements of AREA specifications. Division Superintendent of the
Railroad shall be nofified three 3 days prior o beginning work. Before
commencing work within right—-of-way of railroads or highways,
Contractor shall verify the Owner has obtained required permits.

3.3 AIR RELEASE, AIR/VACUUM, AND COMBINATION AIR VALVES

A. Valves shall be installed in locations as shown on the contract drawings. The
Contractor shall verify high points in the water line and notify Engineer of differing
conditions from the drawings.

B. Valves shall be opened during initial filing of the water main. Valves shall be
closed during hydrostatic testing. Once tested and the system is accepted for
operation, valves shall be opened when water lines are put on line.

34 CONNECTIONS OF WATER MAINS

A. Any physical connection of untested water mains with existing water mains is
prohibited except when acceptable backflow prevention devices have been
installed and checked by Engineer or Engineer's Representative.

1. Any new water main to be tested must be capped and restrained with
retaining glands or thrust blocks to prevent blow out or leakage during the
pressure testing.

2. Water for filling or flushing o new water main will be obtained through a
Temporary Jumper Connection to the existing main. Appropriate taps of
sufficient size must be made at the end of new system to allow air o
escape during filling sequence.

3.  This physical fie-in with the existing system musi be physically
disconnected after sufficient water for hydrostatic testing and disinfection
has been obtained.

4, Once the new water system has demonsirated adequate hydrosiaiic
festing and has been flushed and chlorinated in accordance with
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paragraph 3.5, the new system or main wil then be subjected fo
bacteriological testing.

5. Permanent connection to the new system must be made with clean
materials, The connection may be made with either solid or split ductile
iron sleeves., Any connection with stainless steel or similar metal full circle
clamps is prohibited. Once connection has been made, the new system
must be flushed using water from existing system to insure adequate fiow
and velocity into new water system.

DISINFECTION

A.

After hydrostatic and leakage tests have been completed, water pipes shall be
disinfected and fested in accordance with AWWA C 6351 and Regulations of the
local Health Department.

All new mains shall be thoroughly flushed then chlorinated with not less than fifty
parts per million (50 ppm) of available chlorine. Chlorine gas or 70% high—test
calcium hypochlorite can be used., Water from existing distribution system or
other source of supply should be confrolled to flow slowly into the newly laid
pipeline during application of chlorine. The solution shall be retained in pipeline
for not less than 24 hours and a chlorine residual of 25 ppm shall be available at
this time. Then system shall be flushed with potable water and the sampling
program started. The chlorine residual during sampling shall be between 0.5 and
1.5 ppm.

After final flushing and before new water main is connected 1o the distribution
system, two consecutive sets of bactericlogically acceptable samples, taken at
least 24 hours apart, shall be collected from new main. One set of samples shall
be collected from every 1,200 feet of new water main, plus one set from end of
the line and at least one set from each branch. All samples shall be tested for
bacteriological [chemical and physical) quality in accordance with standard
methods for examination of water and wastewater; and shall show the absence
of coliform organisms. The results, clearly showing sample locations, non-coliform
growth, coliform growth, and chlorine residuals, shall be submitied to Engineer by
Contractor.

PARTIAL ACCEPTANCE OF THE WORK

A, Owner reserves right to accept and use any part of the work. Engineer shall have
power to direct on what line Contractor shall work and the order thereof.

GRASSING

A. Grassing of areas disturbed during construction shall be in accordance with the

Section 32 92 00 “Turf and Grasses.”

SEPARATICN BETWEEN WATER AND SANITARY SEWER

A.

Paralle!l Installation:
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Water mains shall be |aid at-least 10 feet horizontally from any existing or
proposed sanitary sewer, force main, storm sewer, or sewer manhole. The
distance shall be measured edge—-to-edge.

When conditions prevent a horizontal separation of 10 feet, the water
main may be laid closer to a sewer (on a case-by-case basis) provided
the water main is laid in ¢ separate tfrench or on an undisturbed earth
shelf located on one side of the sewer at such an elevation where the
bottomn of the water main is at least 18 inches above the fop of the sewer.
It is advised the sewer to be constructed of materials and with joints
equivalent to water main standards of construction and be pressure
tested to assure water-tightness prior to backfiling. Another alternative is
to incase the sewer line in an excavatable mix of concrete.

Crossing:

1.

Water mains crossing house sewers, storm sewers, or sanitary sewers shall
be laid to provide a separation of at least 18 inches between the bottom
of the water main and the top of the sewer. At the crossings, one full
length of water pipe shall be locaited so both joints will be as far from the
sewer as possible, Special structural support for the water and sewer
pipes may be required.

When conditions prevent a vertfical separafion of 18 inches, the sewer
passing over or under water mains shall be constructed of materials and
with joints equivalent to water main standards of construction and shall be
pressure tested to assure water-tightness prior to backfiling.

When water mains ¢ross under sewers, additional measures shall be taken
by providing:

a. A vertical separation of at least 18 inches between the bottom of
the sewer and the top of the water main;

b. Adequaie structural support for the sewers 1o prevent excessive
deflection of joints setfling on and breaking the water mains;

C. The length of water pipe be centered at the point of crossing so
the joints will be equidistant and as far as possible from the sewer;
and

d. Both the sewer and water main shall be constructed of water pipe

and subjected to hydrostatic tests, as prescribed in this document.
Encasement of the water pipe in concrete shall also be
considered.

3.9 REMOVE AND REPLACE PAVEMENT

A.

Pavement shall only be removed after prior written authorization by the Owner.
Pavement removed and replaced shall be construcied in accordance with latest
specifications of the State Department of Transportation.  Traffic shall be
mainfained and controlled per State Department of Transportation regulations.
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Edges of the pavement shall be cut to a neat straight line with a masonry saw.
Backfill shall be compacted and tested and a concrete base course of 5.000 p.s.i.
placed on compacted fill as shown in the details. The concrete base shall be
placed within 24 hours after water line is installed. A femporary wearing surface
may be used provided it presents a smooth surface. The final wedaring surface
shall be 1-1/2 inches of 12.5 mm Superpave asphaltic concrete.

3.10  FIELD QUALITY CONTROL

A.

Soll and density tests shaill be made by a testing laboratory accepiable fo
Engineer. Laboratory tesis of the soil shall be made in accordance with ASTM D
1557. In-place density tests shall be made in accordance with ASTM D 6938,
Results of tests shall be furnished fo the Engineer.

The minimum number of tests required shall be:

Backfill over pipe

in traffic areas. . .. ... 1 per 100 linear feet or less for each 4 feet of depth or
portion thereof.

Backfill over pipe

in non-traffic areas. . . .. 1 per 500 linear feet or less for each 4 feet of depth or
portion thereof.

The minimum percent of backfil, compaction, in accordance to ASTM DI1557,
shall be the following:

In fraffic Areas......... 928% of maximum labeoratory density.

In non-traffic Areas. .. ... 20% of maximum laboratory density, unless otherwise
accepted by the Engineer.

END OF SECTION
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33 30 00-1

SECTION 33 30 00

SANITARY SEWERAGE UTILITIES

PART 1 — GENERAL

1.1 SECTION INCLUDES

A,

E.

F.

Sewer Pipes.
Manholes.
Connect to existing system.

All necessary appurtenances 1o collect the sanitary sewerage and deliver it 1o
the existing sysiem.

Pumping Station

Force Main

1.2 RELATED SECTIONS

A. Section 31 00 00 - Earthwork.
B. Section 31 10 00 — Site Clearing
C. Section 32 92 00 -~ Turf and Grasses
D. Section 33 10 00 — Water Utilities.
1.3 OPTIONS
A. The specifications describe several materials. The Owner will select ones to be

used. Where manufacturers and models of equipment are named in the
specifications, it is infended these are to describe quality and function required.
Confractor may use equipment or materials of other manufacturers provided
they are reviewed and accepted by the Engineer and Owner as equivalent to
those specified.

1.4 REFERENCES (Latest Revision)

A,

B.

C.

ASTM D 3740 — Minimum Requirements for Agencies Engaged in Testing and/or
Inspection of Soil and Rock as Used in Engineering Design and Construction.,

ASTM E 329 - Agencies Engaged in Construction Inspection and/or Testing.

ASTM D 3034 - Type PSM Poly {Vinyl Chloride) [PVC) Sewer Pipe and Fitlings.
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33 30 002

D. ASTM D 2321 - Underground Installation of Thermoplastic Pipe for Sewers and
Other Gravity-Flow Applications.

E. ANSIJAWWA C 150/A 21.50 - Thickness Design of Ductile Iron Pipe.
F. ANSI/JAWWA C 151/A 21.51 — Ductile Iron Pipe, Centrifugally Cast, for Water, or
other liquids.

G. ASTM A 746 — Ductile Iron Gravity Sewer Pipe.

H. ASTM D 3212 - Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric
Seals.

l. ASTM F 477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe.

J. ASTM D 2241 - Poly (Vinyl Chloride) (PYC) Pressure—Rated Pipe [SDR Series).
K. ASTM D 3139 - Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals,
L. ASTM A 139 — Blectric—Fusion [Arc) Welded Steel Pipe (NPS 4 and Over).

M. ASTM C 478 - Precast Reinforced Concrete Manhole Sections.

N. ASTM C 443 - Joints for Concrete Pipe and Manholes, Using Rubber Gaskets.

O. ACI 318 - Building Code Requirements for Structural Concrete.,

P. ASTM C 39/C 39M - Compressive Sirength of Cylindrical Concrete Specimens.

Q. ASTM C 890 - Minimum Structural Design Loading for Monolithic or Sectional
Precast Concrete Water and Wastewater Structures.

R. ASTM C 891 - Installation of Underground Precast Concrete Uility Structures.

S. ASTM C 913 - Precast Concrete Water and Wastewater Structures.

T. ASTM A 615/A 615 M — Deformed and Plain Carbon - Steel Bars for Concrete
Reinforcement.

u. ANSI/AWWA C-500 — Metal-Seated Gate Valves for Water Supply Service.

V. ANSI/AWWA C-509 - Resilient-Seated Gate Valves for Water Supply Service.,

W, ASTM D=6938 - In-Place Density and Water Confent of Scil and Soil-FAggregate By
Nuclear Methods (Shallow Depth).

X. ASTM D-1557 - Laboratory Compaction Characteristics of Soil Using Modified
Effori.
Y. ASTM D 714 — Evaluating Degree of Blistering of Paints.
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AA.

BB.

CcC.

DD.

EE.

FF.

GG.

HH.

JJ.

3330 00-3

ASTM D 2794 - Resistance of Organic Coafings to the Effects of Rapid
Deformation {Impact).

ASTM E 96 — Water Vapor Transmission of Materials.

ASTM G 154 — Operating Flucrescent Light Apparatus for UV Exposure of
Nonmetallic Materials.

ANSI/AWWA C T11/A 21.11 - Rubber-Gasket Joints for Ductile Iron Pressure Pipe
and Fittings.

ASTM A 377 - Index of Specifications for Ductile Iron Pressure Pipe.

ANSI/AWWA C 600 - Installation of Ductile Iron Water Mains and their
appurtenances,

ANSI/AWWA C115/A21.15 - Flanged Ductile Iron Pipe with Ductile Iron or Gray Iron
Threaded Flanges.

ASTM D 2774 - Underground Installation of Thermoplastic Pressure Fiping.

ASTM F 1417 — Installafion Acceptance of Plastic Gravity Sewer Lines Using Low—
Pressure Alr,

ANSI/AWWA C%00 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings,
4 Inches through 12 inches, for Water Transmission and Distribution,

ANSI/AWWA C905 - Polyvinyl Chloride (PVC}) Pressure Pipe and Fabricated Fittings,
14 Inches through 48 inches, for Water Transmission and Distribution.

1.5 MEASUREMENT AND PAYMENT

A.

Measurement — ltems listed in the proposal shall be considered as sufficient fo
complete work in accordance with plans and specifications. Any portion of work
not iisted in the bid form shall be deemed to be a part of item it is associated with
and shall be included in costs of unit shown on bid form. Payment for unit shown
on the bid form shall be considered satisfactory to cover cost of dll labor,
material, equipment, and performance of all operations necessary to complete
work in place. The unit of measurement shall be unit shown on bid form.
Payment shall be based upon the actual quantity multiplied by unit prices.
Where work is to be performed at a lump sum price, the lump sum shall include all
operations and elements necessary 1o complete work,

Payment — Payment for pipe, fitings, valves, and other equipment will be paid
based on the lump sum as fabularized in the bid form.

1.6 QUALITY ASSURANCE
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33 30 00-4

Contractor will furnish the Engineer and Owner a description of all material
before ordering. Engineer wili review the Coniractor's submittals and provide in
writing an acceptance or rejection of material.

Where ductile iron pipe is indicated on the plans, or required by Engineer, it shall
be used.

Material and equipment shall be the standard products of a manufacturer who
has manufactured them for a minimum of two years and provides published
data on their quality and performance.

A subcontractor for any part of the work must have experience on similar work,
and if required, furnish Engineer with a list of projects and Owners or Engineers
who are familiar with its competence.

If Contractor wishes to fumish devices, equipment, structures, and systems not
designed by Engineer, these items shall be designed by either a Professional
Engineer registered in the project state or by someone Engineer accepts as
qualified. If required, complete design calculations and assumptions shall be
furnished to the Engineer or Owner before acceptance.

Tesiing shall be by a testing laboratory which operates in accordance to ASTM
D 3740 or E 329 and shall be acceptable to Engineer prior to engagement. Mill
certificates of tests on matericls made by manufacturers will be accepted
provided the manufacturer maintaing an adequate testing laboratory, makes
regularly scheduled tests, spot checked by an outside laboratory, and fumishes
satisfactory certificates with name of entity making test.

Infiltration, line and grade of sewer, pump performance, and hydrostatic tests
on force mains shall be made by Coniractor with equipment qualified by
Engineer and in the presence of Engineer. Engineer or Project Represeniative
reserves the right to accept or reject testing equipment.

PRODUCT DELIVERY, STORAGE & HANDLING

A,

Material shall be unloaded in a manner avoiding damage and shall be stored
where it will be protected and will not be hazardous to traffic. If stored on private
property, Contracior shall obtain permission from property owner and shall repair
any damage caused by the storage. Material shall be examined before
installation.  Neither damaged nor deteriorated material shall be used in the
work.

JOB CONDITIONS

A.

Installation of the sanitary sewerage system rmust be coordinated with other work
on site. Generally, sanitary sewer pipes will be installed first and shall be backfilled
and protected so subsequent excavating and backfiling of other ulilities does
not disturb them. Contractor shall replace or repair any damaged pipe or
struciure at no additional expense to the Owner.

SEQUENCING AND SCHEDULING
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Contractor shall arrange the work so sections of sewers between manholes are
backfiled and tested, lateral sewers connected, pavement replaced, and
placed in service as soon ds reasonable after installation.

1.10  ALTERNATIVES

1.11  GUARANTEE

A.

Contractor shall guarantee quality of materials, equipment, and workmanship for
12 meonths after acceptance of the completed Project. Defects discovered
during this period shall be repaired by Contractor at no cost to the Owner.

1.12  EXISTING UTILITIES

A, All known utilify facilities are shown schematically on the construction drawings,
and are not necessarily accurate in location as to plan or elevation. Utilities such
as service lines or unknown facilities not shown will not relieve the Contractor of
responsibility under this requirernent. "Bxisting Utilities Facilities" means any utility
existing on the project in its original, relocated, or newly installed position.
Contractor will be held responsible for cost of repairs to damaged underground
facilities, even when such facilities are not shown on the drawings.

B. The Contracter shall call for underground utility locations before starting work.
Underground utilities location services can be contracted at 1-800-282-7411 or
811.

1.13  TESTING

A, Laboratory tests for moisture density relationship for fil materials shall be in
accordance with ASTM D 1557, [Modified Proctor).

B. In place density tests in accordance with ASTM D 6938.

C. Testing laboratory shall operate in accordance with ASTM D 3740 and E 329 and
be acceptable to the Engineer.

D. Testing laboratory and Project Engineer/Project Representative shall be given a
minimum of 48-hours notice prior to faking any tests.

E. Testing shall be Contractor's responsibility and shall be performed at the
Contractor's expense by a commercial testing laboratory operating iIn
accordance with subparagraph C above,

F. Test results shall be furnished to the Engineer prior to continuing with associated or
subsequent work.

PART 2 - PRODUCTS
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Materials used in the work shall be those named in Bid Form. In multiple type bids,
selection of material types will be at the opinion of Owner. Materials and products used in work
shall conform {o one of the following:

21 SEWER PIPE

A,

PVC Pipe - Shall be polyvinyl chloride plastic (PYC] and shall meei all
requirements of ASTM D 3034 SDR 26, except for depths less than 3 feet where
ductile iron pipe must be installed. All pipe shall be suvitable for use as a gravity
sewer conduit. Provisions must be made for coniraction and expansion at each
joint with a rubber gasket. Pipe sizes and dimensions shall be as shown below. All
pipe shall be green or white in color with factory marked homing lines. Fittings
shall meet the same specification requirementis as pipe.

Min. Wall Thickness
Nom. Qutside Diameter
Size Average Tolerance SDR-26
4 4.215 + 0.009 162
6 6.275 +0.011 | 241
8 8.400 +0.012 323
10 10.500 +0.015 404
12 12.500 +0.018 481

Tests on PVC Fipe - Pipe shall be designed to pass all fests at 73°F. [  3°F.).

Ductile Iron — Shall conform to ANSI A 21.50 (AWWA C 150}, ANSI A 21.51 [AWWA C
151) and ASTM A 746, All pipe shall be Pressure Class 350 unless otherwise noted.
All ductile iron pipes and fittings shall be bituminous coated on the outside and
lined with Protecto 401 Ceramic Epoxy or equivalent on inside.

1. Coating on the outside shall be an asphaltic coating approximately 1 mil
thick. Finished coating shall be continuous, smooth, neither britfle when
cold or sticky when exposed to sun, and shall be strongly adherent to the
fron.

2. Protecto 401 Ceramic Epoxy or equivalent interior lining shall conform to
ASTM E 96, ASTM D 714, ASTM D 2794 and ASTM G 53. Interior of the pipe
shall receive 40 mils nominal dry film thickness of epoxy. Lining
applicafion, inspection, certification, handling, and surface preparation of
area to receive the protective coating shall be in accordance with
manufacturer’s specifications and requirements.

22 JOINTS — GRAVITY SYSTEM

A.

Joints for Ductile Iron Pipe — Shall be slip-on rubber equivalent to "Fastite,” "All-
fite," or "Tyton."

Joints for PVC Pipe -~ Shall be integral wall bell and spigot with a rubber ring
gasket. Joints shall conform to ASTM D 3212 and gaskets to ASTM F 477,

2.3 FORCE MAIN
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P.V.C. — All pipe shall be green in color with factory marked homing lines. Pipe
with diameter less than 4 inches shall conform to all requirements of ASTM D 2241,
SDR 246, Class 1460. Pipe 4 inches through 12 inches shall conform to all
requirements of AWWA C900, DR 25, Pressure Class of 165 p.s.i. Pipe 14 inches
through 18-inches shall conform fo all requirements of AWWA C905 with CI
cutside diameter, DR 25, with a pressure rating of 165 ps.d. Joints shall be in
accordance with ASTM D 3139.

Ductile Iron pipe shall be in accordance with Paragraph 2.1-B and conform to
ASTM A 377. Push—-on-Joinis shall be slip-on rubber equivalent to "Fastite,” "All-
fite,” or "Tyton.” Flanged Joints shall conform to AWWA C 115, Gaskets shall
conform to AWWA C 111.

Thrust blocking shall be sized as detailed on the construction drawings of 3,000
p.s.i. concrete. Blocking shall be provided at all bends deflecting 11-1/4 degrees
or more and bear directly against the undisturbed trench wall.

Restrained Joints — Restrained joints for pipe, valves and fitfings shall be
mechanical joints with ductile iron retainer glands equivalent fo “Megalug” or
push-on type joints equivalent to "Lok-Ring,” "TR Flex," or "Super Lock™ and shall
have a minimum rated working pressure equal to the item restrained with a
minimum safety factor of 2:1. Joints shall be in accordance with the applicable
portions of AWWA C-111. Manufacturer of jeoints shall furnish certification,
witnessed by an independent laboratory, stating joints fumished have been
tested without signs of leakage or failure. Restrained joints shall be capable of
being deflected after assembly.

CASING

A.

Casing pipe shall be steel conforming to ASTM A 139, yield point of 35,000 p.s.l., of
the diameter shown on drawings at each crossing. The minimum wall thickness
shall be 0.25 inches.

CASING SPACERS

A.

A,

Casing spacers shall be bolt on style with a shell made in two sections of @
minimum 14 gauge T-304 Stainless Steel. Connecting flanges shall be ribbed for
extra strength. The shell shall be lined with a PVC liner. All nuts and bolts shall be
T-304 Stainless Steel. Runners shall be made of Ultra High Mcolecular Weight
Polymer with inherenily high abrasion resistance and a low coefficient of friction.
The combined height of supports and runners shall keep canmier pipe a minimum
of 0.75-inches from casing pipe af all times. Casing Spacers shall be as
manufactured by Cascade Waterworks Manufacturing Company, or accepted
equivalent.

MANHOLES

Masonry —~ Shall be new whole brick of good quality laid in masonry mortar or
cement mortar made of one part Portland cement and two paris clean sharp
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333000-8

sand. Every brick shall be fully bedded in mortar. Manholes shall conform tfo
locations and details shown on the plans.

Precast Concrete — Shall be reinforced concrete constructed in accordance with
ASTM C 478 and detdails shown on the plans "Precast Concrete Manholes." Coarse
aggregate shall be granite stone. The joints shall be tongue and groove segled
with flexible gaskets or mastic sealant, Gaskets shall be O-Ring or equivalent to
Type A or B "Tylox" conforming to ASTM C 443, Mastic shall be equivalent to "Ram-~
nek" with primer. Primer shall be applied o all contact surfaces of manhole joint
at the factory in accordance with manufaciurer's instructions.

Frames and Covers ~ Shall be cast iron equivalent to the following:
Neenah Foundry Co. R-1668 Type "C" Lid

Manhole Steps - Shall be equivalent to M.A. Indusiries, Type PS-1 or PS-2-PF.
Steps shall be installed at the manhole factory and in accordance with
recommendations of step manufacturer. Manholes will not be acceptable if
steps are not installed accordingly.

Pipe Connections — Shall have flexible watertight joints at sewer main point of
entry into the manhole. The joint shall be an EPDM or polyisoprene sleeve
equivalent to "Kor-N-Seal.”

Coatings — New manholes shall have all interior surfaces coated with a factory
applied acrylic polymer-base coating and sealant. The coating shall be ConSedal
CS-55 manufaciured by Concrete Sealants, New Carlisle, Ohio or an accepted
equivalent. The coating shall be applied in three coats to achieve a total dry fim
thickness of at least 3.5 mis in accordance with manufacturer's
recommendations. Surfaces shall be cleaned of all dust, form oils, curing
compounds and other foreign matter prior to the coating application.

New or existing manholes requiring a force main tie-in and the next downsiream
manhole shall be coated with 125 wet film mils of Raven 405 ultra high build
epoxy or an accepted equivaleni. The interior surfaces shall be cleaned and
prepared according to manufacturer's recommendations.

Gravity sewer tees shall be four or six inches and same diameter as the run of
pipe. They shall be of same material as the sewer main.

LATERALS

A.

Shall be Ductile Iron Pipe conforming 1o paragraph 2.1-B, with push—on joints or
Polyvinyl Chioride pipe with bells and rubber gaskets for jointing, conforming, fo
Paragraph 2.1-A, PVC Pipe.

STONE BACKFILL

A.

Shall be graded crushed granite with the following gradation:
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Square Opening Size Percent Passing
1inch 100%
3/4inch 90 to 100%
3/8inch 0to 65%
No. 4 0 to 25%

SAND BACKFILL

A. Shall be clean sand free from clay and organic material. Not more than 10% shall
pass the No. 100 sieve.

BORROW

A. Where it is determined sufficient suitable material is not available from the site 1o
satisfactorily backfill pipe to atf least two feet above top of pipe, Contractor shall
furnish suitable sandy borrow material fo accomplish requirements. Material shall
not have more than 60% passing the No. 100 sieve, nor more than 20% passing a

No. 200 sieve.
AIR RELEASE VALVE
A, Shall be designed for sewage service. The valve shall be constructed of a cast

iron body, stainless steel or bronze trim, and stainless steel float. The inlet shall be 2
inches, 5/16 inch orifice, and a venting capacity of 35 c.ff.am. The working
pressure shall be 0 to 50 p.s.i. 1t shall conform to detail shown on the drawings.

METAL DETECTOR TAPE

A. Will be installed above all pipe. Tape shall consist of 0.35 mils thick solid foil core
encased in a protective plastic jacket resistant to alkalis, acids, and other
destructive elements found in the soil. The lamination bond shall be strong
enough so layers cannot be separated by hand. Total composite thickness shall
be 5.0 mils, Foil core to be visible from unprinted side to ensure continuity, The
tape shall have a minimum 3 inch width and a tensile strength of 35 Ibs. per inch.

A continuous warning message indicating “sewer line" repeated every 16 inches
to 3é inches shall be imprinted on the fape surface. Tape shall contain an
opague color concentrate designating color code appropriate to the line being
buried (Sewer Line — Green).

TRACING WIRE

A, Will be used over all force main, sanitary sewer, and service lateral lines. The wire
will be #12 gauge insulated single strand copper wire.

SUBMERSIBLE SEWAGE PUMPING STATION
A. Shall be dual submersible pumps installed in a concrete wet well. Pumps shall be
equivalent to Flygt or ABS conforming to characteristics shown on the drawings.
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Wet Well - Shall be precast reinforced concrete sections. The product design,
performance, materials, manufacturing, handling, and installation shall conform
to following references and project specifications:

ACI 318 - Building Code Requirements for Reinforced Concrete

ASTM C 39 - Compressive Strength of Cylindrical Concrete Specimens

ASTM C-478 - Precast Reinforced Concrete Manhcle Sections

ASTM C 890 - Minimal Structural Design Loading for Precast Concrete Water
and Wastewater Structures

ASTM C 821 - Installation of Underground Precast Concrete Utility Structures

ASTM C 913 - Precast Concrete Water and Wastewater Structures

Contractor or supplier shall provide for design of the precast structure. Each
section of the structure shall be designed and manufactured for its individual
depth, loading conditions {lateral, surcharge and hydrosiatic), and opening
requirements. Al concrete in the precast structure shall have a minimum
compressive strength of 4,500 p.s.i. after 28 days. Reinforcing steel shall comply
with ASTM A 615 Grade 60 (min. fy = 60,000 p.s.i.). Bar bending and placement
shall comply with the ACI latest standards.

Precast structure manufacturer shall have necessary equipment and facilities for
proper manufacture of the sections and to perform compressive strength tests on
concrete tests specimens. Test cylinders shall be made for each structure and
test conducted in accordance with ASTM C 39, except compressive strength shall
be equal to or greater than design of the concrete. Structure design
computations, concrete mix design, and test reports certifying design strength
has been achieved at the 28 day breck shall be submitted to Engineer. Design of
structure shall be performed by a Professional Engineer registered in the state of
installation at Coniractor’s expense. The design parameters for a precast
structure shall include:

Lateral load based on a water table at the surface using equivalent fluid pressure
of 80 p.c.f. from surface grade down and a vehicle wheel load designation of
HS20-44. Design live load for the top slab shall be 300 p.s.i. The precast concrete
sections shall have a minimum wall thickness of é inches and minimum top and
bottom slab thicknesses of 8 inches. Actual thicknesses greater than minimum
shall be as required by the loading conditicns.

Access hatches in the fop slab of wet-well structure shall be for clear opening
dimensions indicated and have a load capacity of 300 p.s.f. The material shall be
Aluminum Alloy 6063-T5 and Té, minimum 1/4 inch thick plate, flush—-type lock with
inside spoon handle. The frame shall be complete with hinged and hasp-
equipped cover, upper guide holders, chain holders and cable holder. Chain
and cable holders shall be stainless steel or aluminum. Frame shall be securely
mounted above the pumps. The hatch covers shall be forsion-bar loaded for
ease of lifting and shall have a safety-locking handle in open position.
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)

Contractor shall furnish and install guide bars for each pump to permit raising and
lowering the pump. Guide bars shall be stainless steel and of adequate length
and strength to exiend from lower guide holders on the pump discharge
connection fo upper guide holder mounted on access frame,

The wet well shall be provided with sleeves, 24 inches below finished grade, for
access of power and control conduits. The sleeves shall be of proper size and
number to accommodate all necessary power and conirol conduits, '

All interior concrete surfaces shall have either a minimum 125 mils coating of
Raven 405, factory installed 5 mm Agru Sure Grip HDPE Liner, or an accepted
eaquivalent. When using the liner, all seams shall be sedled with welded HDPE
material and all penetrations shall be sealed with a welded HDPE boot.

The structure manufacturer shall prepare and submit six sets of shop drawings
showing wall and slab thicknesses, structural reinforcing and opening locations.
The manufacturer shall also provide design analyses and calculations to show all
sections have been designed for burial depths shown on construction drawings
as well as sfresses incured during fransport, handling and installation.
Calculations and analyses must be performed and sealed by a licensed
Professional Engineer from the state project is located and submitted for review.
All shop drawings and design calculations shall be submitted to the Contractor
for review. Contractor shall forward these documents to the Engineer. 3Such
documents shall bear the stamp or written statement of Contractor indicating
Contractor's review for completeness and receipt,  Contractor shall be
responsible for the accuracy of shop drawings and for their conformity to plans
and specifications. Shop drawings with insufficient or incomplete data required
to indicate compliance with these specifications are not acceptable and will be
refumed to the Contractor. Rejected shop drawings shall not relieve Contractor
from completing the project within time allowed by Contract Documents,

Pump Design — Pumps shall be capable of handling raw, unscreened sewage
with the capacity to pass 3 inch diameter spheres. Pumping unifs shall be
automatically connected fo discharge piping when lowered into place on the
discharge connection. The pumps shall be easily removable for inspection or
service, requiring no bolts, nuts or other fastening to be removed for this purpose,
and no need for personnel 1o enter wet well. Each pump shall be fitted with a
stainless steel chain of adequate strength and length to permit raising the pump
for inspection and removal.

Pump Consfruction — The pump(s} shall be designed to pump sewage, storm
water, heavy sludge and other fibrous materials without injurious damage during
operation. The lifting cover, stator housing and volute casing shall be of gray iron
construction with all nuts, bolts, washers and other fastening devices coming into
contact with sewage, constructed of stainless steel and protected by primer coat
and a coat of rubber-asphalt or epoxy paint. The impeller shall be hard alloy
gray iron construction, dynamically balanced, double shrouded, non-clogging
design with a long thoroughfare and no acute angles.

The pump meotor shall be of Class F Insulation, NEMA B design, watertight and
positively oil cooled, filled with a transformer oil, equivalent to BP JS-HA, Shell
Diala D, or housed in an air-filed watertight chamber. The pump motor shall be
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guaranteed to run in a totally, partially or non-submerged condition continuously
for a period of 24 hours without injurious damages. Water cooled pumps shall not
be considered equal, Before final acceptance, a field running test at job site
demonstrating the ability to operate continucusly for 24 hours under a non-
submerged condition, shall be performed for all pumps being supplied, if
required. The pump shall be provided with a tandem double mechanical seal
running in an oil bath. The seals shall be of lapped tungsten carbide and welded
to stainless sieel retainers and held in contact by separate springs. Conventional
double mechanical seals with a spring assembly between the rotaling faces,
requiring constant differential pressure o effect seadling and subject to
penetration and opening by pumping forces shall not be considered equal to
tandem seal specified and required. The pump shaff shall be of stainless steel
and supported by a double row inboard bearing for axial thrust and a single row
outboard bearing for radial thrust. The impeller shall be connected to a short
sturdy shaft in order to minimize shaft deflection. Shaft shall not extend more than
2-1/2 times its dicmeter below the nearest support bearing.

The pump cable shall be of proper length to reach from pumps in wet well to
control panel without any splices. Cable shall be the "SO" or hypalon jacketed
SPC type and in compliance with indusiry standards for loads, resistance against
sewage and of stranded construction. Cable shall enter the pump through a
heavy duty entry assembly, which shall be provided with an internal grommet
assembly to protect against leakage once secured and must have a strain relief
assembly as part of standard construction. Power cable shall connect to a
terminal board separating incoming service from pump motor, where if leakage
occurs, terminal board will short out and not cause damage to the motor.

Each pump shall be supplied with a universal coupling which bolts to pump
discharge flange and shall accept the discharge elbow provided by pump
manufacturer. Seal of the pump at discharge flange shall be accomplished by a
single downward linear motion of pump with entire weight of pump guided to
and pressing against discharge connection. No part of pump shall bear direcily
on the sump floor and no rotary motion of pump shall be required for sedling.
Sedling at the discharge shall be designed to insure a positive leakproof system
and for ease of removal. Pump shall be guaranteed not to leak at the discharge
flange.

Pump Test — Pump manufacturer shall perform following tests on each pump
before shipment from the factory:

1. Megger the pump for insulation breaks or moisture.

2. Prior to submergence, the pump shall be run dry and be checked for correct
rotation.

3. Pump shall be run for 30 minutes in a submerged condition.
4. Pump shall be removed from test tank., meggered immediately for moisture;

oil plugs removed for checking of upper seal and possible water intrusion of
stator housing.
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5. A written certified test report giving above information shall be supplied with
each pump at the time of shipment.

6. Al pump cable ends will then be fitted with a rubber shrink fit boot to protect
cable prior to electrical installation.

. i f

F. Pump Controls — To synchronize the operation of pumps with variations of sewage
level in wet well, Contractor shall provide a liquid level sensor system equivalent
fo ITT Flygt MultiTrode. The system shall utilize a single piece mulii-sensored probe
to determine pump-on, lag pump on, pump-off, and high-level alarm conditions,
Probe shall be constructed from PVC 1.25 inch tubing with molded sensor units at
regular intervals along the probe. Each sensor unit will be PVC injected to
prehibit ingress of moisture, and the sensor material shall be Avesta SMO 254
stainless steel.

! i ! i

Mounting — Probe will be mounted in a turbulent area of wet well, suspended on
its own cable and connected to a 0.23 inch stainless steel hook which will be
hooked to a 1.18 inch stainless steel angle containing a polyurethane squeegee
pad positioned in the opening intc wet well, so probe can be removed without
enfering wet well. The squeegee will have a 1.18 inch hole and slot, enabling
probe o be pulled through and cleaned.

This installation will be in accordance with the manufacturer's instructions.

!

Probe shall be covered by the manufacturer's two-year warranty.

Probe and Sensors — 10 sensors will be spaced along the length of probe
assembly, and each will be individually connected tc a comespondingly
numbered PYC/PVC 0.03 inch flexible cable. _

The molded sensor unit will confain two Avesta sensors mounted on opposing L.
sides of sensor unit. Each Avesta sensor will be 0.94 inches high and no wider than
0.08-inches, and will protrude from surface of the PVC,

The prcbe shall be pressure injected with an epoxy resin 1o encapsulate all
internal components and connections to form a rigid, homogenous unit.

Each sensor unit containing the two Avesta sensors will be rotated 90 degrees to
previous sensor unit to eliminate fracking between sensors.

Cable - The cable will be numbered {number and text) along entirety of cable L
and at intervals not greater than 7.5 inches for identification. This cable will be
dark blue in color, with the cores light blue.

Flexible cables shall be capable of supporting the weight of probe and cable,
without need for additional support. =

The cable shall be secured to fop of probe by a synthetic rubber compression
fitting.

MTR Relay - The conductance level control relay shall be a Din rail mounted L
device with supply and activation LEDs, eight programmable activation delays,
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charge/discharge settable and four sensitivity settings {2k, 4k, 20k, 80k) all easily
carried out while installed. A green LED shall be provided on front of relay and
shall remain iit while power is connected to the unit. A red LED shall be provided
on front of device and shall remain lit while the ouiput relay is active. Each
output shall be capable of a five amp resistance load at 250 VAC.

Floats — Furnish one high-evel alarm float and one low-level shut off float. The
low level float shall be capable of over-riding the Multi Trode Confroller.

An alternator shall also be provided to change operation sequence of pumps at
the completion of each pumping cycle. Provisions shall also be made for pumps
to operate in parallel if level in wet well confinues to rise above the "pump-on"
cycle. Contractor shall furnish and install one automatic centrol center,
equipped with individual disconnects, across—the-line magnetic starters, 3 phase,
overload and phase prolection, elecirical aliernator, auiomatic transfer to non-
operating pump in event of overload in operating pump, overload reset, hand-
off-automatic pump operation selector switch, 24 volt control circuit fransformer,
and terminal board with connections for high-level alarm, All components shall
be housed in a NEMA 4X enclosure. Control center shall be installed on a freated
fimber rack next to the station. Cables provided for pump feeders and pump
controls shall be installed in conduit from control center to entrance point in wet
well. See detail sketch on construction drawings.

Alarm - A high water alarm shall be supplied. A red flashing light shall be supplied
in separate NEMA 4X enclosure for mounting at the conirol box. An audible
alarm consisting of a weatherproof bell with gutomatic reset silencer switch and
signai light shall be installed in addition to the flashing red light alarm.

Submersible Pump Station Valve Pit — The valve pif shall be precast concrete of
dimensions shown on construction drawings. Valve pit shal meet the
requirements for precast concrete specified in section 2.15, paragraph B. Each pit
shall have a hatch cover. The covers shall be as shown on the construction
drawings.

Hydrants — Shall be frost-proof with 36 inch bury, 1 inch male outlet, and 1 inch
male inlet, with outlet 346 inches above the ground. Water line from the main to
hydrant shall be 1 inch diameter, rated for a minimum working pressure of 200

pP.s..

Backflow Preventer — Shall be a 1 inch reduced pressure zone assembly mounted
in a plastic meter box. Backflow preventer shail be equivalent fo Watts Regulator
Model No. 009.

Fencing — A new fence shall be installed at pump station site where shown on the
drawing and shall be in accordance with Section 32 31 13 - “Chain Link Fences
and Gates.”

A 3inch x 5inch, 7 gauge, stainless steel plate with an emergency phone number
shall be fumished and installed at a conspicuous location on the fence or control
panel.
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Access Road - Access road to station shall be as shown on the drawing.
Stabilization shall be accomplished by constructing a base using granite crusher
run stone aggregate composed of 50% screenings and 50% stone, compacted 1o
é-inch thickness. '

Shop Drawings — Coniractor shall submit for review by Engineer a complete
schedule and data of materials and equipment to be incorporated in the work.
Submittals shall be supported by descriptive material, such as catalogs, diagrams,
performance curves, and charts published by the manufacturer, to show
conformance to specification and drawing requirements. Model numbers alone
will nof be acceptable. Complete electrical characteristics shall be provided for
all equipment.

All shop drawings shall be completely checked and marked accordingly with
Contractor's stamp prior fo submitting drawings to the Engineer for review. Shop
drawings with insufficient or incomplete data required to indicate compliance
with these specifications are not acceptable and wil be returned to the
Contractor. Where shop drawings are "Furnished as Corrected,” the reviewer has
noticed deficiencies in compliance with contract specifications and drawings. [t
is understood corrections indicated will be incorporated by Contractor in the final
product, eperation and maintenance manuals and shop drawings submitted at
completion of project. Rejected shop drawings shall not relieve Contractor from
completing the project within time allowed by contract documens.

Pump Warranty — The pump manufacturer shall warrant pumps being supplied to
Owner against defects in workmanship and materials for o period of 5-years
under normal use, operation, and service. In addition, the manufacturer shall
replace certain parts which become defeciive through normal use and wear on
a progressive schedule of cost for a period of 5—years. Parts included are the
mechanical seal, impeller pump housing, wear ring, and ball bearings. The
warranty shall be in published form and apply to all similar units.

Operation and Maintenance Manudl — The pump manufacturer shall furnish
Owner with a minimum of six manuals for pumpps installed.

Electrical Service - Service to the pumping station shall be as indicated on the
Construction plans and electrical specifications.

Conduits below grade shall be Schedule 40 PVC and above grade shall be rigid
galvanized. Conduiis shall be sedled 10 prevent sewer gases entering the control
panel. Sedling shall be accomplished by stuffing both ends of the conduit with
duct-sedl, or other accepted material.

Conductor shall be copper.
The neutral conductor of each service shall be grounded to a ground rod system.
Grounding conductor shall be sized in accordance with Arficle 250 of the N.E.C.

and shall be installed in non-metallic conduit to points of ground connection.

Ground rod system shall consist of three 3/4 inch x 10 foot copper weld ground
rods. Ground rods shall be installed 3 feet apart with top of rods 12 inches below
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grade and shall be interconnected with a bare ceopper grounding conductor.
Connections fo ground rods shall be with chemical weld connectors.

1. Running Time Meters — Shall be installed for measuring the elapsed running
time for each pump. Meters shall be installed on the face of control panel
with counter visible when door or panel is opened. One meter shall be
provided for each starter, and shall be connected to operate simultaneously
with the starter it is monitoring. Meters shall be non-reset type, hermetically
secled, 115 volts, 60 hertz, with a five digit counter registering 1/10 hour and ¢
total range of 92.999-hours.

CHECK VALVES

A,

Shall be designed for sewage service. The valve shall be cast iron and bronze
fitted, The valve shall be a spring and lever type with neoprene seat and C-Ring
seals on a stainless steel valve pin, for pipes 3 inches and larger in diameter. For
check valves smaller than 3 inches, the valve shail be a fully ported 150 pas.i.
rated ball check valve with a cormrosion resistant phenolic base and a rubber seat.
Check valve shall be of full waterway design for quiet operation and with a flow
area through the valve equal to or exceeding flow area of pipe fo which it is
installed.

GATE VALVES

A,

Two Inches and Larger — Shall be cast iron or ductile iron body, bronze mounted,
double disc or resilient wedge design, with non—rising stems, conforming to AWWA
C 500, C 509, or C 515, Valves shall have ends 10 match the pipe to which they
are attached., Attachment to plastic pipe shall be made by special adapters.
Valves shall have a working pressure of 200 p.s.i. and be tested at 400 p.s.i.

Valves shall be furmished with "O" ring packing. One "O" ring shall be located
above the thrust collar and one below. Thrust collar shall be permanently
lubricated and have an anti-friction washer on top of the thrust collar,

Smaller Than 2 inches — Shall be all brass, ball valve type. The pressure rating shall
be 175 p.s.i.

Valve Boxes — Underground valves shall be installed in acceptable valve boxes.
Valve boxes shall have a suitable base which does not damage valve or pipe,
and shaft extension sections io cover and profect the valve and permit easy
access and operation. The box, cover, and extensions shall be cast or ductile iron
having a crushing strength of 1,500 pounds per linear foot.

PLUG VALVES

A.

Shall be fully ported and of the same diameter as pipes fo which they are
aftached. They shall have semi-steel bodies, all metal plugs, stainless steel
bearings, and be equivalent to Delurik Series 100 eccentric valves, lever
operated. All valves 6 inches and larger shall be equipped with gear actuator
and handwheel.

PRODUCT REVIEW
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Contractor shall provide the Engineer with a complete description of all products
before ordering. Engineer will review all products before they are ordered by
Contractor.

PART 3 - EXECUTION

31 CONSTRUCTION OBSERVATION

A,

The line, grade, deflection, and infiltration of sewers and pump station operation
shall be tested by Contractor under direction of Engineer. Engineer or Project
Representative will have the right to require any portion of work to be completed
in their presence. If work is covered up after such instruction, it shall be exposed
by Contractor for cbservation. However, it Contractor noftifies Engineer such work
is scheduled and Engineer fails to appear within 48 hours, the Confractor may
proceed. All work completed and materials furnished shall be subject tor eview
by the Engineer or Project Representafive. All improper work shall be
reconstructed. All materials not conforming to requirements of specification shall
be removed from the work upon nolice being received from Engineer for
rejection of such materials. Engineer shall have the right to mark rejected
materials fo distinguish them as such.

Contractor shall give the Project Engineer or Project Representative a minimum of
48 hours notice for all required observations or tests,

It wilt also be required by Contractor o keep accurate, legible records of the
tocation of all sanitary lines, service laterals, manholes, force mains, valves, bends,
and appurtenances. These records will be prepared in accordance with "Record
Data and Drawings" paragraph in the Special Conditions. Final payment to the
Confractor will be withheld unfil all such information is received and accepted.

3.2 LOCATION AND GRADE

A,

Line and grade of sewers and position of all manheles and other structures are
shown on the drawings. Grade line as given on the profile or menticned in these
specifications means invert or inside boiltom of pipe and price for frenching shall
include trench for depth below this line necessary to lay sewer to this grade, but
measurements for payment will be made only to grade line. Master control lines
and bench marks have been provided by the Engineer. The Contractor shall be
responsible for proper locations and grades of sewers.

3.3 SEWER EXCAVATION

A.

Contractor shall perform all excavations of every description and of whatever
substance encountered fo the depth shown on the plans or specified for all
sewers, manholes, and other appurtenances. All excavations shall be properly
dewatered before installations are made, by the use of well points, pumping, or
other methods accepted by Engineer. Trenches shall be excavated in
conformance with the Occupational and Safety Health Administration's (OSHA)
Regulations.
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Where the character of scil is unsuitable for pipe bedding as determined by
Engineer or Geotechnical Consultant, additional excavaiion will be authorized.
Engineer or Geotechnical Consultant shall defermine the depth needed for
additional bedding and whether material will be sand or stone. The unsuitable
material shall be disposed of at Coniractor's expense in A proper manner.
Bottom of all trenches shall be rounded to conform to bottom of pipe, to afford
full bearing on pipe barrel. Excavation in excess of depths and widths required
for sewers, manholes, and other structures shall be corrected by pouring
subfoundations of 3,000 ps.. concrete and half cradle at the Contractor’s
expense.

Trenches shall not be excavated more than 400 feet in advance of pipe laying.

TRENCH WALL SUPPORT

A.

Bracing and Sheeting — The sides of all frenches shall be securely held by stay
bracing, or by skeleton or solid sheeting and bracing, as required by soil
condlitions encountered, o protect adjoining property and for safety. Where
shown on drawings or where directed by Engineer, the Contractor must install
solid sheeting to protect adjacent property and utilities. Sheeting shall be steel or
timber and Confractor shall submit design data, including the section modulus of
members and arrangement for bracing at various depths, 1o Engineer for review
before installing sheeting. It shall penetrate at least 3-{feet below the pipe invert,
Contractor shall ensure support of pipe and its embedment is maintgined
throughout installation and ensure sheeting is sufficiently tight to prevent washing
out of the trench wall from behind sheeting.

Sheeting Removal - Sheeting shall be removed in units and only when backfiling
elevation has reached the level necessary to protect pipe, adjoining property,
personnel, and utilities. Removal of sheeting or shoring shall be accomplished in
a manner to preclude loss of foundation support and embedment materials. Fill
voids left on removal of sheeting or shoring and compact all materials to required
densities.

Movable Trench Wall Supports — Do not disturb installed pipe and its embedment
when using movable trench boxes and shields. Movable supports should not be
used below top of pipe zone unless acceptable methods are used for
maintaining the integrity of embedment material. Before moving supporis, place
and compact embedment to sufficient depths to ensure protection of the pipe.
As supports are moved, finish placing and compacting embedment.

When sheeting or shoring cannot be safely removed, it shall be left in place.
Sheeting left in place shall be cut oif at least 2 feet below the surface. No
separate payment shall be made for bracing and sheeting except where shown
on drawings or authorized by the Engineer.

LAYING PIPE
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All sewer pipe shall be loid upgrade with spigots poinfing downgrade and in
accordance with ASTM D 2321. The pipe shall be lgid in a ditch prepared in
accordance with Paragraph 3.3 "Sewer Excavation.” When sewer is complete,
the intericr surface shall conform on bottom accurately to grades and alignment
fixed or given by Engineer. Special care shall be taken to provide a firm bedding
in good maierial, select borrow, stone backfil or 3,000 psi. concrete, as
authorized, for length of each joint and 1/2 of the circumference, Holes shall be
provided fo relieve bells from bedding strain, but not so large to allow separation
of the bell from barrel by settlement after backfilling. All pipe shall be cleaned
out, and left clean. Every third joint shall be filed arcund immediately after being
propery placed.

Jointing - Comply with manufacturer's recommendations for assembly of joint
components, lubrication, and making joints. When pipe laying is interrupted,
secure piping against movement and seal open ends to prevent the entrance of
water, mud, or foreign material.

Placing and Compacting Pipe Embedment — Place embedment materials by
metheds which will not disturl or damage the pipe. Work in and famp
haunching material in area between the bedding and underside of pipe before
placing and compacting remainder of embedment in pipe zone. Do not permit
compaction equipment fo contact and damage the pipe. Use compaction
. equipment and techniques compatible with materials used and location in the
trench. Before using heavy compaction or construction equipment directly over
the pipe, place sufficient backfill fo prevent damage, excessive deflections, or
other disturbance of the pipe.

Rock or Unyielding Materials in Trench Bottom - If ledge rock, hard pan, shale, or
other unyielding material, cobbles, rubble, debris, boulders, or stones larger than
1.5-nches are encountered in the french bottom, excavate a minimum depth of
&-inches below pipe bottom and replace with proper embedment material.

Vertical Risers — Provide support for vertical risers as commonly found at service
connections, cleanouts, and drop manholes to preclude vertical or lateral
movement. Prevent the direct transfer of thrust due to surface loads and
settlement, and ensure adequate support at peints of connection to main lines.

Exposing Pipe for Making Service Line Connections — When excavating for a
service line connection, excavate material from above the fop of main line
before removing material from sides of pipe. Maierials and density of service line
embedment shall conform to specifications for the main line.

Manhole Connections — Use flexible water stops, resilient connectors, or other
flexible systems acceptable jo the Engineer making waiertight connections to
manholes and other structures.

Jacking and Boring — Steel casing of diameter shown on the plans shall be jacked
and bored in location indicated, Joints between sections of the steel casing shall
be of a continuous weld made by a cerlified welder. Jacking and boring shall be
in accordance with Georgia Department of Transportation Specifications. Carrier
pipe shall be installed as shown on the detail. After carrier pipe has been
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installed, ends of the casing shall be sealed using a runner enclosure and stainless
steel straps or brick and moriar {as indicated on drawings).

Where work involves a highway, a Resident Engineer of the Stafe Department of
Transportation shall be notified 3 days before crossing is started. Where work
involves a railroad, the work shall conform to requirements of AREA specifications.
Division Superintendent of the Railroad shall be notified 3 days prior to beginning
work. Before commencing work within the right—-of-way of railroads or highways,
Contractor shall verify Gwner has obtained required permits.

3.4 SEPARATION BETWEEN WATER & SANITARY SEWER

A, Parallel Installation:

1.

Water mains shall be laid at least 10 feet herizontally from any existing or
proposed sanitary sewer, storm sewer, or sewer manhole. The distance
shall be measured edge—to-edge.

When conditions prevent a horizontal separation of 10 feet, water main
may be laid closer (o a sewer {on a case-by-case basis) provided water
main is laid in a separate trench or on an undisturbed earth shelf located
on one side of the sewer at such an elevation where bottom of water
main is af least 18 inches above top of sewer, [t is advised the sewer be
constructed of materials and with joints equivalent to water main
standards of construction and be pressure tested to assure water-
fightness prior o backfilling.

B. Crossing:

1.

Water mains crossing house sewers, storm sewers, or sanitary sewers shall
be laid to provide a separation of at least 18 inches between the botiom
of water main and top of sewer. At crossings, one full length of water pipe
shall be located so both joints will be as far from the sewer as possible.
Special structural support for the water and sewer pipes may be required.

When conditions prevent a vertical separation of 18 inches, the sewer
passing over or under water mains shall be construcied of materials and
with joints equivalent to water main standards of construction and shall be
pressure tested to assure water—tightness prior o backfilling.

When water mains cross under sewers, additional measures shall be taken
by providing:

a. a vertical separation of at least 18 inches between bofttom of the
sewer and top of water main;

b. adequate structural support for sewers to prevent excessive
deflection of joints settling on and breaking the water mains;

C. length of water pipe be centered at the point of crossing so joints
will be equidistant and as far as possible from sewer; and
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d. both sewer and water main shall be constructed of water pipe
and subjected fo hydrostatic tests, as prescribed in this document.
Encasement of the water pipe in concrete shall clso be
considered.

3.7 BACKFILLING

A.

All frenches and excavation shall be backfiled immediately after pipes are laid
therein, unless other protection of the pipe line is directed. Backfilling material
shall be selected and deposited with special reference to the future safety of
pipes. Except where special methods of bedding and tamping are provided for,
clean earth or sand shall be solidly tamped about pipe up to a level at least 2
feet above top of pipes. and shall be carefully deposited to uniform layers, each
layer solidly tamped or rammed with proper tools o not injure or disturb the
pipeline. Remainder of the trench backfiling shall be carried on simultaneocusly
on both sides of pipe in such a manner preventing injurious side pressure. The
material used shall be selected from excavated material anywhere on site if any
of this material is suitable. Backiill material shall be clean and free of rock,
organic and other deleterious matter.

Under traffic areas, the top 24 inches of backfill material shall be compacied to a
density of not less than 98% of maximum lakoratory density at optimum moisture.
Below the 24 inch line and to and including area around pipe, density shall not
be less than 95% of maximum lakoratory density at optimum moisture. In non-
fraffic areas, the backfill material shall be compacted to a density of not less than
90% of maximum laboratery density at optimum meisture unless otherwise
dccepted by Engineer, Compaction tests shall be conducted in accordance
with ASTM D 6938 by an independent testing laboratory. Tests are to be taken at
the direction of Engineer.

Whenever trenches have not been properly backfilled, or if settlement occurs,
they shall be refilled, smoothed off and finally made to conform to the ground
surface. Backfilling shall be carefully performed, and original surface restored to
the full satisfaction of Engineer immediately after installation.

Where thermoplastic (PVC) pipe is installed, Contractor shall take precautions in
accordance with ASTM D 2321, during backfiling operations so not to create
excessive side pressures, or vertical or horizontal deflection of the pipe nor impair
flow capacity.

3.8 MANHOLES

A.

Manholes shall be constructed where shown on the drawings or where directed
by Engineer. The channel in bottom of manholes shall be smooth and properly
rounded. Special care must be exercised in laying the channel and adjocent
pipes to grade. - Manhole top elevations shall be greater than or equal to the 50

year flood elevation, unless watertight covers are provided. Tops of manholes

outside of roads shall be buit to grades 1-inch above ground surface in
developed areas and 4 inches above ground surface in undeveloped areas
unless otherwise shown on the plans. Manholes in roads shall be built 1o grades
designaied by the Engineer. Manhole sections with either honeycomb defects;
exposed reinforcing; broken/fractured tongue or groove; or cracked walls will be
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subject o rejection by Engineer for use on the project. When mastic sealant is
used, improperly applied primer will also be cause for rejection.

No leaks in any manhcle will be acceptable. All repairs made from inside the
manhole shall be made with mortar composed of one part Portland cement and
two parts clean sand. The mixing liquid shall be straight bonding agent
equivalent to "Acryl 60."

3.9 STONE BEDDING

A.

Where, in the Engineer's or Geotechnical Consultant's opinion, subgrade of pipe
french is unsuitable material, Contractor shall remove unsuitable material ic a
depth determined by Engineer or Geotechnical Consulbant and furnish and
place stone backfill in trench to stabilize subgrade. Presence of water does not
necessarily mean stone backfill is required. If well points or other types of
dewatering will remove the water, Contractor shall be required to completely
dewater trench in lieu of stone backfil. Stone bedding will be limited to areas
where well pointing and other conventional methods of dewatering will not
produce a dry bottom. Stone shall be placed 4 feet wider than the outside
diameter of pipe. The pipe shall be carefully bedded in stone as specified. or in
accerdance with manufacturer's recommendations.

3.10 SAND BEDDING

A.

Where, in the Engineer's or Geotechnical Consultant's opinion, character of soil is
unsuitable for pipe bedding, even though dewatered, additional depth of
excavatfion as determined by Engineer or Geotechnical Consultant shall be
made and replaced with clean sand furnished by Confractor,

3.11  DEFLECTION

A.

It is the Contractor's responsibility fo assure backfill is sufficient to limit pipe
deflection to no more than 5%. When flexible pipe is used, a deflection test shall
be made by Contractor on the eniire length of installed pipeline, not less than 30—
days after completion of all backfill and placement of any fill. Deflection shall be
determined by use of a deflection device or by use of a spherical, spheroidal, or
elliptical ball, a cylinder, or circular sections fused to a common shaft. Ball,
cylinder, or circular sections shall have o diameter, or minor diameter as
applicable, of 95% of the inside pipe diameter. The ball, cylinder, or circular
sections shall be of a homogeneous material throughout, shall have a density
greater than 1.0 as related to water at 39.2 degrees F, and shall have o surface
brinell hardness of not less than 150. The device shall be center bored and
through bolted with a 1/4 inch minimum diameter steel shaft having a yield
strength of 70,000 p.s.i. or more, with eyes at each end for attaching pulling
cables. The eye shall be suitably backed with flange or heavy washer; a pull
exerted on opposite end of shaft shall produce compression throughout remote
end of ball, cylinder, ar circular section. Circular sections shall be spaced so
distance from the external faces of front and back sections shall equal or exceed
diameter of circular section. Failure of the ball, cylinder, or circular section 1o pass
freely through @ pipe run, either by being pulled through by hand or by being
flushed through with water, shall be cause for rejection of individual run. When a
deflection device is used for the test in lieu of a ball, cylinder, or circular sections
described, such device shall be acceptable to Engineer prior o use. Device shall
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be sensitive to 1.0% of diameter of pipe being measured and shall be accurate to
1.0% of indicated dimension. Installed pipe showing deflections greater than 5%
of the normal diameter of pipe shall be retested by a run from opposite direction.
If retest also fails, the suspect pipe shall be repaired or replaced at no cost to
Owner.

3.12 LEAKAGE

A,

In no stretch of sewer between any fwo adjoining manholes shall
infiliration/exfiliration exceed 25 gallons/day/inch of pipe diameter per mile of
pipe. In case leckage exceeds this amount, the sewer shall not be accepted
until such repairs and replacements are made to comply with above
requirements. Such corrections will be made at the Contractor's expense. All
visible leaks shall be repaired, regardless of the amount of leakage.

Lines shall be tested for leakage by low pressure qir testing, infiltration tests, or
exfiltration tests, as appropriate. Low pressure air testing for PYC pipe shall be as
prescribed in ASTM F 1417. Prior to infiltration or exfiliration tests, trench shall be
backfiled up to at least the lower half of pipe. If required, sufficient additional
backfil shall be placed to prevent pipe movement during testing, leaving the
joints uncovered to permit inspection. Visible leaks encountered shall be
corrected regardless of leakage test results. When water table is 2 feet or more
above top of pipe at upper end of pipeline section to be tested, infiltration shall
be measured using a suitable weir or other device acceptable to Engineer.
When Engineer determines infiltration cannot be properly tested, an exfiliration
test shall be made by filling the line to be fested with water so a head of at least
2 feet is provided above both water table and top of pipe at upper end of
pipeline to be tested. The filled line shall be adllowed to stand until pipe has
reached its maximum absorplion, but not less than 4 hours. After absorption, the
head shall be re-established. The amount of water required to maintain this
water level during a 2 hour test period shall be measured. Leakage as measured
by either the infiltration test or exdiiliration test shall not exceed 25 gallons per inch
diameter per mile of pipeline per day. When leakage exceeds the maximum
amount specified, satisfactory correction shall be made and retesting
accomplished. Testing, correction, and retesting shail be made at no additional
cost 1o the Owner,

The Conftractor shall furnish equipment and plugs and subject force mains to
hydrostatic tests af 100 p.s.i. for a period of 2 hours.  Any leaks shall be located
and repaired. Each section fested shall be slowly filled with water, care being
taken to expel all air from the pipes. No pipe installation will be accepted until
leakage during pressure test is less than the number of gallons listed for each
1000-feet of pipe tested:

6 inches & less — 0.9 gallons 12 inches — 1.80 gallons
8 inches - 1.20 gallons 14 inches — 2.10 gallons
10 Inches — 1.50 gallons 14 inches — 2.40 gallons

3.13 CLEANING AND ACCEPTANCE
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3.17

3.18

3.19

3.20
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A, Before acceptance of sewer system, i shall be iested and cleaned fo the
satisfaction of Engineer. Where any obstruction is met, Contractor will be
required to clean sewers by means of rod and swals or other instruments. The
pipe line shall be straight and show a uniform grade between manholes. The
Engineer shali check lines by lamping or other methods to determine final

acceptance,
CLOSING PIPE

A. When work or pipe installation is suspended, either for the night or at other times,
end of sewer must be closed with a tight cover. Contractor will be held
respensible for keeping the sewer free from obstruction.

PARTIAL ACCEPTANCE OF THE WORK

A, Owner reserves right to accept and use any part of the work. Engineer shall have
power 1o direct on what line the Contractor shall work and order thereof.

GRASSING

A. Grassing of areas disturbed during construction shall be in accordance with
Section 32 92 00 - "Turf and Grasses.”

RECCRD DATA

A. It will be required of the Contractor to keep accurate, legible records, locating all
sewers, force mains, tees, and laterals. These records will be made available fo
Engineer before final review for incorporatfion into the Engineer's Record
Drawings. Final paymeni to the Contractor will be withheld until all such
information is received and accepted.

REMOVE AND REPLACE PAVEMENT

A, Pavement shall only be removed after prior written autheorization by the Owner.
Pavement removed and replaced shall be consiructed in accordance with latest
specifications of the State Department of Transportation. Traffic shall be
maintained and conftrolled per State Department of Transportation regulations.

METALLIC DETECTOR TAPE

A. Contractor shall place metdllic detector tape, suitably coded, directly over all
installed pipes at a depth of 18 inches below the finished surface,

TRACING WIRE

A. Tracing wire will be installed on all force mains, sanitary sewer, and service laterals

direcily on top of the pipe. Wire shall be secured to the pipe with fape or other
acceptable methods at spacings of no more than 3é-inches apart. Where
sections of wire are jointed together, the wire insulation shall be stripped so bare
wires can be wrapped with a rubberized insulation tape. The insulated wire must
maintain electrical continuity. This tracing wire system shall be checked and
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3.22
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tested by the Contractor, in the presence of Engineer or Owner prior fo
acceptance of force mains, sanitary sewers, and service laterals. All equipment,
meters, defectors, etc., needed for testing shall be furnished by the Contractor.

CONNECT SEWERS TO EXISTING STRUCTURES

A.

Conftractor shall connect the system tfo existing structures where indicated. For
brick structures, a hole not more than 4 inches larger than the outside diameter of
new pipe shall be cut neatly in structure, new pipe laid so it is flush with inside
face of structure, and annular space around pipe filled with a damp, expanding
mortar or grout o make a watertight seal. For precast structures, core proper size
hole in structure for pipe being connected, attach flexible sleeve into cored hole
and connect new pipe inio flexible sleeve with a stainless steel band.

FIELD QUALITY CONTROL

A.

Soil and density tests shall be made by a testing laboratory acceptable to the
Engineer. Laboratory tests of the soil shall be made in accordance with ASTM D
1557. In—-place density tests shall be made in accordance with ASTM D 6938.
Results of the tests shall be furnished to the Engineer.

The minimum number of tests required shall be:

Backfill over sewer in fraffic areos.......... 1 per 100 linear feet or less for each 4
feet of depth or poriion thereof.

Backfill over sewer in non-traffic areas... 1 per 500 linear feet or less for each 6
feet of depth or portion thereof,

AIR RELEASE VALVE

A.

The manhole and installation of valve shall be in accordance with detail on
drawings. Prior o deciding on the location of any air release valve, Contractor
shall provide Engineer with an accurate profile of installed force main so high
points in system can be determined.

SEWAGE PUMPING STATION

A.

The precast sections shall be carefully handled and placed in position
undamaged. Spdlled areas, cracks, or exposed reinforcing in any section shall
be cause for rejection of a section. Damaged elements shall be promptly
removed from the job-site.

The structure shall be installed plumb and level by Contractor on a prepared,
evenly distributed and level, minimum 12 inch thick crushed-stone bed. Joints
between sections shall be secied with butyl-rubber or neoprene sealant.
Asphallic-based material or similar producis shall not be used. The sealant shail
be applied in accordance with sealant manufacturer's recommendation.
Leakage through joinis or around pipes will not be acceptable, Grout used ai
construction joints and around pipes shall be Five Star brand non-shrink grout or
an acceptable equivalent. '
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Excavation shall be accomplished in @ manner s required fo protect adjacent
property and utilities and for safety. Backfilling shall be accomplished as soon as
practicable after the structure has been placed and sealed. Backiiling shall be
achieved by placing material in equal lifts (max. 2 feet) and compacting each lift
to maintain stability and plumbness of the structure. Backfill material shall be o
select granular material with a maximum plasticity index [P.1) of 12. Compaction
shall be accomplished by means of mechanical tamping to $8% of maximum
laboratory density at optimum moisture when tested by ASTM D 6938. During
backfiling operation and until its completion. the wet well sections shall be
maintained in an absclute plumb position. To prevent structure from possibly
becoming buoyant In hydrostatic or flooded conditions, Contracior shall take
necessary steps to avoid flotation of the structure.

Pumping station site shall be graded to drain to conform fo the drawings. The
fence, access road, and grassing shall be constructed after site has been
graded.

Contractor shall connect to water main with a saddle or tee and lay water [ine to
the hydrant per location on drawings. The hydrant shall be set in a gravel pocket
with a 12 inch x 12 inch x 4 inch concrete collar at ground level. Connection shall
be disinfected and tested in accordance with AWWA C 651. Water shall not be
used until favorable written test results have been furnished to the Engineer.

Drawings indicate the general arrangement and location of electical
equipment, conduit, piping, fransformer, and generator. Installation and location
of these items shall be coordinated with the pump station operating personnel.

3.24 FORCE MAIN

A.

B.

Ductile Iron Force Main shall be installed in accordance with AWWA C 400.

PVC Force Main shall be installed in accordance with ASTM D 2774.

3.25 BYPASSING

A,

Bypassing of raw wastewater onto the ground or into d receiving stream is
prohibited.

Bypassing shall be accomplished with pumping eguipment sufficient to maintain
the flow of wastewater. Contractor shall provide pump, hoses, materials, and
labor to operate and maintain the bypdssing operation. A backup pump shall
also be made available by the Contractor. Bypassing operations shall be
reviewed and acceptable to the sewer system operator before being
implemented.

END OF SECTION
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3332 201

SECTION 33 32 20

WASTEWATER PUMP STATIONS

PART 1 - GENERAL

1,01  SECTION INCLUDES

A.

B.

C.

Influent Pump Station.
Plant Drain Pump Station.

Equalization Tank Pump Station

1.02  RELATED SECTIONS

A.

B.

Section 33 32 21 — How Diversion (Bypass Pumping}.

Section 01 75 15 - Pump Station — Start up.

1.03  OPTIONS

A,

The specifications describe several materials. The Owner will decide which ones
to be used. Where manufacturers and models of equipment are named in the
specifications, it is intended these are fo describe quality and function required.
Contfractor may use equipment or materials of other manufacturers provided
they are reviewed and accepted by the Engineer, Owner, and Regulatory
Agency and Operator as equivalent to those specified.

1.04 REFERENCES (Latest Revision)

A.

B.

ASTM D 3034 - Type PSM Paly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.
ANSI/AWWA C 150/A 21.50 ~ Thickness Design of Ductile Iron Pipe.

ANSI/AWWA C 151/A 21.51 — Ductile lron Pipe, Centrifugally Cast, for Water, or
Other Liquids.

ASTM A 746 - Ductile Iron Gravity Sewer Pipe.

ASTM D 3212 — Joints for Drain and Sewer Plastic Fipes Using Flexible Elastomeric
Sedals.

ASTM F 477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe.
ASTM D 2241 — Poly (Vinyl Chloride) [PV C) Pressure—Raied Pipe (SDR Series).

ASTM D 3139 - Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals.

ASTM C 443 - Joints for Concretfe Pipe and Manholes, Using Rubber Gaskets.
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1.05

3332202

J. ACI 318 - Building Code Requirements for Structural Concrete.

K. ASTM C 39/C 39M — Compressive Strength of Cylindrical Concrete Specimens.

L. ASTM C 890 - Minimum Sfructural Design Loading for Monolithic or Sectfional
Precast Concrete Water and Wastewater Structures.

M. ASTM C 8921 - Installation of Underground Precast Concrete Utility Structures.
ASTM C 913 - Precast Concrete Water and Wastewater Structures.

. ASTM A 615/A 615 M — Deformed and Plain Carbon - Steel Bars for Concrete
Reinforcement.

P. ASTM D-6%238 — In—Place Density and Water Content of Sail and Soil~Aggregate by
Nuclear Methods (Shallow Depth).

Q. ASTM D 2794 — Resistance of Organic Coatings to the Effects of Rapid
Deformation {Impact).

R. ASTM E 96 — Water Vapor Transmission of Materials,

S. ASTM G 154 - Operatling Fluorescent Light Apparatus for UV Exposure of
Nonmetallic Materials.

T. ANSIJAWWA C 111/A 21.11 - Rubber-Gasket Joints for Ductile Iron Pressure Pipe
and Fittings.

u. ASTM A 377 - Index of Specifications for Ductile Iron Pressure Pipe.

V. ANSI/AWWA C 600 - Installation of Ductie Iron Water Mains and Their
Appurtenances.

W, ANSIJAWWA C115/A21.15 - Flanged Ductile Iron Pipe with Ductile Iron or Gray Iron
Threaded Flanges.

X. ANSIFAWWA C200 - Polyvinyl Chicride [PVC) Pressure Pipe and Fabricated Fittings,
4 Inches through 12 inches, for Water Transmission and Distribution.

Y. ANSIFAWWA C205 — Polyvinyl Chleride (PVC) Pressure Pipe and Fabricated Fittings,
14 Inches through 48 inches, for Water Transmission and Distribution.

QUALITY ASSURANCE

A. Contractor will furnish the Engineer and Owner a description of all material before
ordering. Engineer will review the Contractor's submittals and provide in writing
an acceptance or rejection of materiai.

B. Where ductile iron pipe is indicated on the plans, or required by Engineer, it shall

be used.
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C. Material and equipment shall be the standard products of a manufaciurer who
has manufactured them for a minimum of two years and provides published data
on their quality and performance.

D. A subcontractor for any part of the work must have experience on similar work,
and if required, furnish Engineer with a list of projects and Cwners or Engineers
who are familiar with its competence.

E. If Contractor wishes to furnish devices, equipment, structures, and systems not
designed by Engineer, these items shall be designed by either a Professional
Engineer registered in the project state or by someone Engineer accepts as
qualified. If required, complete design calculations and assumptions shall be
furnished to the Engineer or Owner before acceptance.

F. Testing shall be by a testing laboratory which operates in accordance to ASTM D
3740 or E 329 and shall be acceptable to Engineger prior to engagement. Mill
certificates of tests on materials made by manufacturers will be accepted
provided the manufacturer maintains an adequate testing laboratory, makes
regularly scheduled fests, spot checked by an outside laboratory, and fumishes
satisfactory certificates with name of entity making test.

G. Pump performance, and hydrostatic tests on force mains shall be made by
Contractor with equipment qualified by Engineer and in the presence of
Engineer. Engineer or Project Representative reserves the right to accept or
reject testing equipment.

H. Perform work in accordance with the State of Georgia, Georgia Department of
Public Health and Georgia Environmental Protection Division minimum standards.

L Install pumps and their associated mechanical, electrical and control accessories
according to manufactures instructions.

J. Infiltration, line, and grade of sewer, pump performance, and hydrostatic tests on
force mains shall be made by Contractor with equipment qualified by Engineer
and in the presence of Engineer, Engineer or Project Representative reserves the
right to accept or reject testing equipment.

1.06 PRODUCT DELIVERY, STORAGE, AND HANDLING

A, Material shall be unloaded in a manner avoiding damage and shall be stored
where it will be protected and will not be hazardous to fraffic. If stored on private
property, Contractor shall obtain permission from property owner and shall repair
any damage caused by the storage. Material shall be examined before air lift

pump

B. installation.  Neither damaged nor deteriorated material shall be used in the
work.

C. Provide temporary end caps and closures on piping and fittings. Maintain in

place until installation.

D. Protect piping sysfem from eniry of foreign materials and water by temporary
covers, completing sections of work, and isolating parts of complete system.

IN26943\26963.0000\Documents\Construction\Specificalions\33 32 20 - Wastewater Pump Station.doc

: {

! { I ! ] ! ; ] i

|



[ _ L ] N it o d

G.
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Accept system components on site in manufacturer's original containers or
configuration. Inspect for damage.

Store sensitive materials for field assembly in dry area in original shipping
containers.

Repair damage to wet well and other infrastructure according to manufacturer's
instructions.

1.07  JOB CONDITIONS

A,

B.

Installation of the improvements must be coordinated with ongoing operations.

Contractor shall replace or repair any damaged pipe or structure at no
additional expense to the Owner,

Installation of the sanitary sewerage system must be coordinated with other work
on site. Generdlly, sanitary sewer pipes will be installed first and shall be backfiled
and profected so subsequent excavating and backfilling of other utilities does
not disturb them. Confractor shall replace or repair any damaged pipe or
structure at no additional expense to the Owner.

1.08  ALTERNATIVES

A.

The intention of these specifications is to produce the best system for the Owner.
If the Contractor suggests alternate material, equipment or procedures will
improve results af no additional cost, Engineer and Owner will examine
suggestion, and if accepted, it may be used. The basis upon which acceptance
of an alternate will be given is its value to the Owner, and not for Contractor's
convenience.

1.09 GUARANTEE

A,

Contractor shall guarantee quality of materials, equipment, and workmanship for
12 months affer acceptance of the completed Project. Defects discovered
during this period shall be repaired by Contractor at no cost to the Owner.

1.10  PRE-INSTALLATION MEETINGS

A.

B.

Section 01 31 00 — Administrative Requirements: Pre-installation meeting.

Convene minimum one week prior 1o commencing work of this section.

1.11  PERFORMANCE REQUIREMENTS

A.

Operation:

1. Provide 2 floats and one Ulirasonic Level fransmitier approved by the
Engineer. Set elevations in accordance with Drawings or as directed by
Engineer. Sef pumps to automatically switch operations from one pump to
ancther after shutting off each pumping cycle.
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Sound, Vibration, and Thermal Control — Dampen or suppress noise, absorb
vibration, accommodate thermal expansion and stresses, and adjust or correct
for misalignment in piping systems.

PART 2 - PRODUCTS

2,01

2.02

Materials and products used shall conform to one of the following and shall be as
approved by the Engineer:

SEWER PIPE

A.

PYC Pipe - Shall be peolyvinyl chloride plastic (PVC) and shall meet all
requirements of ASTM D 3034 SDR 26, except for depths less than three feet where
ductile iron pipe must be installed. All pipe shall be suitable for use as a gravity
sewer conduit. Provisions musi be made for contraction and expansion at each
joint with a rubber gasket. Pipe sizes and dimensions shall be as shown below. All
pipe shall be green or white in color with factory marked homing lines. Fittings
shall meet the same specification requirements as pipe.

Min. Wall Thickness
Nom. Qutside Diameter
Size Average Tolerance SDR-26
4 4,215 +0.009 162
6 6.275 +0.011 241
8 8.400 +0.012 323
10 10.500 +0.015 404
12 12.500 +0.018 481

Tests on PVC Pipe - Pipe shall be designed to pass all fests at 73°F.( 3 °F.).

Ductile Iron — Shall conform to ANSI A 21.50 (AWWA C 150), ANSEA 21.51 [AWWA C
151) and ASTM A 746. All pipe shall be Pressure Class 350 unless otherwise noted.
All ductile iron pipes and fittings shall be bituminous coated on the outside and
lined with Protecto 401 Ceramic Epoxy or equivalent on inside.

1. Coafting on the outside shall be an asphaltic coating approximately 1 mil
thick. Finished coating shall be continuous, smooth, neither britfle when
cold or sticky when exposed to sun and shall be strengly adherent to the
fron.

2. Protecto 401 Ceramic Epoxy cor equivalent interior lining shall conform to
ASTM E 96, ASTM D 714, ASTM D 2794 and ASTM G 53, Interior of the pipe
shall receive 40 mils nominal dry film thickness of epoxy. Lining
application, inspection, certification, handling, and surface preparation of
areqa to receive the protective coaling shall be in accordance with
manufacturer's specifications and requirements.

JOINTS — GRAVITY SYSTEM

A.

Joints for Ductile Iron Pipe — Shall be slip~on rubber equivalent to "Fastite,” "All-
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2.03

2.04

2.05

B.

3332 20-6

fite,” or "Tyton.”

Joints for PVC Pipe — Shall be integral wall beill and spigot with a rubber ring
gasket. Joints shall conform o ASTM D 3212 and gaskets 1o ASTM F 477.

FORCE MAIN

A.

P.V.C. - All pipe shall be green in color with factory marked homing lines. Pipe
with diameter less than 4 inches shall conform to all requirements of ASTM D 2241,
SDR 26, Class 160. Pipe 4 inches through 12 inches shall conform to all
requirements of AWWA C900, DR 25, Pressure Class of 145 p.si. Pipe 14 inches
through 18-inches shall conform to all requirements of AWWA C905 with CI
outside diameter, DR 23, with a pressure rating of 165 psi. Joints shall be in
accordance with ASTM D 3139.

Ductile Iron pipe shall be in accordance with Paragraph 2.1-B and conform to
ASTM A 377. Push—on-Joints shall be slig—on rubber equivalent fo "Fastite,” "All-
tite,” or "Tyton." Flanged joints shall conform to AWWA C 115, Gaskets shall
conform to AWWA C 111,

Thrust blocking shall be sized as detailed on the construction drawings of 3,000
p.s.i. concrete. Blocking shall be provided at all bends deflecting 11-1/4° or more
and bear directly against the undisturbed trench wadll.

Restrained Joints — Restrained joints for pipe. valves and fittings shall be
mechanical joints with ductile iron retainer glands equivalent to "Megalug” or
push-on fype joints equivalent to "Lok-Ring,” "TR Flex," or "Super Lock” and shall
have a minimum rafed working pressure equal to the item restrained with
minimum safety factor of 2:1. Joints shall be in accordance with the applicable
portions of AWWA C-111. Manufacturer of joints shall furnish cerfification,
withessed by an independent laboratory, stating joints furnished have been
tested without signs of leakage or failure. Restrained joints shall be capable of
being deflected after assembly.

STONE BACKFILL

A.

Shall be graded crushed granite with the following gradation:

Square Opening Size Percent Passing
1inch 100%
3/4inch 90 to 100%
3/8inch 0to 65%
No. 4 0 to 25%

AIR RELEASE VALVE

A,

Shall be designed for sewage service. The valve shall be constructed of a cast
iron body, stainless steel or bronze irim, and stainless—steel float. The inlet shall be
two inches. The working pressure shall be 0 to 50 p.s.. It shall be on automatic air
valve,
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2,06 METAL DETECTOR TAPE

A.

Will be installed above all pipe. Tape shall consist of 0.35 mils thick solid foil core
encased in a protective plastic jacket resistant to alkalis, acids, and other
destructive elements found in the soil. The lamination bond shall be strong
enough, so layers cannot be separated by hand. Total composite thickness shall
be 5.0 mils. Foil core to be visible from unprinted side to ensure continuity. The
tape shall have a minimum three-inch width and a tensile strength of 35 pounds
perinch.

A continuous warning message indicating "sewer line" repeated every 16 inches
to 36 inches shall be imprinted on the tape surface. Tape shall contain an
opague color concentrate designating color code appropriate to the line being
buried {Sewer Line — Green).

2.07 MANHOLES

A,

Masonry — Shall be new whole brick of good quality laid in masonry mortar or
cement mortar made of one—part Portiand cement and tweo parts clean sharp
sand. Every brick shall be fully bedded in moriar. Manholes shall conform 1o
locations and detdils shown on the plans.

Precast Concrete - Shall be reinforced concrete constructed in accordance with
ASTM C 478 and details shown on the plans "Precast Concrete Manholes." Coarse
aggregate shall be granite stone. The joints shall be tongue and groove sedled
with flexible gaskets or mastic sealant. Gaskets shall be O-Ring or equivalent o
Type A or B "Tylox" conforming to ASTM C 443. Mastic shall be equivalent to "Ram-
nek" with primer. Primer shall be applied to all contact surfaces of manhole joint
at the factory in accordance with manufacturer's instructions.

Frames and Covers — Shall be cast iron equivalent to the following:
[Model V1327-1 RG V1327GS EPIC SAVANNAH SN manufactured by E.J.]

Manhole Steps ~ Shall be equivaleni to M.A. Industries, Type PS-1 or P5-2-PF.
Steps shall be installed at the manhole factory and in accordance with
recommendations of step manufacturer. Manholes will not be acceptable if
steps are not installed accordingly. :

Pipe Connections — Shall have flexible watertight joints at sewer main point of
entry info the manhole. The joint shall be pclyisoprene sleeve equivalent to "Kor-
N-Seal", A-lock or equal.

Coatings — New manholes shall have all interior surfaces coated with a factory
applied acrylic polymer-based coating and seadlant. The coating shall be
ConSeal C5-55 manufactured by Concrete Sealants, New Carlisle, Ohio or an
acceptled equivalent. The coating shall be applied in three coats 1o achieve a
total dry fim thickness of at least 3.5 mils in accordance with manufacturer's
recommendations. Surfaces shall be cleaned of all dust, form oils, curing
compounds and other foreign matter prior to the coating application.

All new force main discharge manholes drop manholes or drop manholes shall be
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coated with 125 wet film mils of Raven 405 ultra—high build epoxy or an accepted
equivalent. The interior surfaces shall be cleaned and prepared according to
manufacturer's recommendations..

2.08  PLANT'S SUBMERISIBLE PUMP STATIONS

2.08.1

A.

2.08.2

INFLUENT PUMP STATION

Proposed configuration of the influent pump station includes for Phase | - two (2)
existing submersible Flygt CP 3231/605 pumps and installation of one (1) new
stand-by Flygt model NP_3306/445 pump within an existing concrete wet well
structure. Phase [l shall include existing Phase | three (3) duly pumps and
addifional installafion of one {1} Flygt NP 3306/465 pump (4" pump shall be
installed in Phase ll). Proposed pumps shall be equivalent to Flygt model
conforming o characteristics shown on the drawings and mentioned hereinafter:

Pump Station

Flygt NP 3306/6635, 455mm Impeller
TDH 61

Pump Capacity 3.500 Gallons per minute
Maximum RPM 380

Phase 3

Voltage 460

Minimum HP 85

Minimum Efficiency 778 %

1. Contractor shall remove 8" base of the two (2) existing pumps (currently
not in use] and replace them with 12" base to accommodate the new
Flygt model NP 3306 pumps. Contractor shall furnish and install guide bars
for each new pump (2 each) to permit raising and lowering the pump.
Guide bars shall be stainless steel and of adequate length and strength to
extend from lower guide holders on the pump discharge connection to
upper guide holder mounted on access frame.

2, The contractor shall replace the existing {4) pumps VFD [as shown on
electrical plans). All pumps shall be equipped with the soft start as a back-
up to VFD.

3. Pump Contral- The influent pump shall be controlled via the new level

sensors and by the PLC provided by the SCADA control System.

PLANT DRAIN PUMP STATION

Shall be dual submersible pumps installed in a concrete wet well. Pumps shall be
equivalent to Flygt conforming 1o characteristics shown on the drawings and
mentioned hereinafter:

Pump Station

Flygt NP 3171 MT 3- 436 mm Impeller
TDH 56

Pump Capacity 1,000 Gallons per minute
Maximum RPM 1,755

Phase 3
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Voltage 460
Minimum HP 25
Minimum Efficiency 74
1- The pumps shall be equipped with VFD's.,
2- Pump Control- The Drain pump station shall be controlled via the
Ultrasonic level transmitter and by the PLC provided by the SCADA conftrol
System.
3- Floats — Furnish two additional floats for high alarm and low alarm.
B. Wet Well Sections — Shall be precast reinforced concrete sections. The product

design, performance, materials, manufacturing, handling, and installation shall
conform to following references and project specifications:

ACI 318 - Building Code Requirements for Reinforced Concrete

ASTMC 39 - Compressive Strength of Cylindrical Concrete Specimens

ASTM C-478 — Precaost Reinforced Concrete Manhole Sections

ASTM € 890 - Minimal Structural Design Loading for Precast Concrete Water
and Wasiewater Structures

ASTM C 891 — Installation of Underground Precast Concrete Utility Structures

ASTM C 913 - Precast Concrete Water and Wastewater Structures

1. Contractor or supplier shall provide for design of the precast structure.
Each section of the structure shall be designed and manufaciured for its
individual depth, loading conditions {lateral, surcharge and hydrostatic),
and opening reguirements. All concrete in the precast structure shall
have a minimum compressive strength of 4,500 p.s.i. affer 28 days.
Reinforcing steel shall comply with ASTM A 615 Grade 60 (min. fy = 60,000

p.si). Bar bending, and placement shall comply with the ACI latest
standards.
2. Precast structure manufacturer shall have necessary equipment and

facilities for proper manufacture of the seciions and to perform
compressive strength tests on concrete tests specimens. Test cylinders
shall be made for each structure and test conducted in accordance with
ASTM C 39, except compressive strength shall be equal to or greater than
design of the concrete. Structure design computations, concrete mix
design, and test reports certifying design strength has been achieved at
the 28-day break shall be submitted to Engineer. Design of structure shall
be performed by a Professional Engineer registered in the state of
installation at Contractor's expense. The design parameters for a precast
structure shall include:

Q. Lateral lcad based on a water table af the surface . using
equivalent fluid pressure of 80 p.c.f. from surface grade down and
a vehicle wheel load designation of HS20-44. Design live load for
the top slab shall be 300 p.s.f. The precast concrete sections shail
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have a minimum wall thickness of nine inches and minimum fop
slab of ten inches and bottom slab thicknesses of twenty-two
inches. Actual thicknesses greater than minimum shall be as
required by the loading conditions.

b. Access hatches in the fop slab of wet-well structure shall be for
clear opening dimensions indicated and have a load capacity of
300 ps.f. The material shall be Aluminum Alloy 6063-T5 and T4,
minimum 1/4-inch-thick plate, flush-type lock with inside spoon
handle. The frame shall be complete with hinged and hasp-
equipped cover, upper guide helders, chain holders and cable
holder. Chain and cable holders shall be stainless steel or
aluminum. Frame shall be securely mounted above the pumps.
The hatch covers shall be torsion-bar loaded for ease of lifting and
shall have a safety-locking handle in open position. Access hatch
shall be provided with a safety grate.

Contractor shall furnish and install guide bars for each pump to permit
raising and lowering the pump. Guide bars shall be stainless steel and of
adequate length and strength o extend from lower guide holders on the
pump discharge connection fo upper guide holder mounted on access
frame.

The wet well shall be provided with sleeves, 24 inches below finished
grade, for access of power and control conduits. The sleeves shall be of
proper size and number to accommodate all necessary power and
control conduifs.

All interior concrete surfaces shall have either a minimum 125 mils coating
of Raven 405, or an accepted equivalent.

The structure manufacturer shall prepare and submit six sets of shop
drawings showing wall and slab thicknesses, structural reinforcing and
opening locations. The manufacturer shall also provide design analyses
and calculations fo show all sections have been designed for burial
depths shown on construction drawings as well as siresses incurred during
fransport, handling and installation, Calculations and analyses must be
performed and sedled by a Licensed Professional Engineer from the state
project is located and submitted for review. All shop drawings and design
calculations shall be submitted to the Coniractor for review. Contractor
shall forward these documents to the Engineer. Such documents shall
bear the stamp or writien statement of Contractor indicating Contractor's
review for completeness and receipt. Contractor shall be responsible for
the accuracy of shop drawings and for their conformity to plans and
specifications. Shop drawings with insufficient or incomplete data
required fo indicate complionce with these specifications are not
acceptable and will be returned to the Contractor. Rejected shop
drawings shall not relieve Confractor from completing the project within
fime allowed by Contract Documents.

B. Pump Design — Pumps shall be capable of handling raw, unscreened sewage
with the capacity 1o pass three-inch diameter spheres. The pump(s) shall be
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automatically and firmly connected to the discharge connection, guided by no
less than two guide bars extending from the fop of the statfion to the discharge
connection. There shall be no need for personnel to enter the wet-well. Sealing
of the pumping unit to the discharge connection shall be accomplished by a
machined metal to metal waterlight contact. Sedling of the discharge interface
with a diaphragm, C-ring or profile gasket will not be acceptable. The entire
weight of the pump/motor unit shall be borne by the pump discharge elbow. No
porfion of the pump shall bear directly on the sump floor. Each pump shall be
fitted with lifting chain or stainless-steel cable. The working load of the lifting
system shall be 50% greater than the pump unit weight,

Pump Construction — Madjor pump components shall be of grey cast iron, ASTM A
48, Class 35B, with smooth surfaces devoid of blow holes or other casting
iregularities. All exposed nuts or bolts shall be AlSI type 316 stainless steel. All metal
surfaces coming info contact with the pumped media, other than stainless steel,
shall be protected by a faciory applied spray coating of acrylic dispersion zinc
phosphate primer with a polyester resin paint finish on the exterior of the pump.

Sedling design shall incorporate metal to metal contact between machined
surfaces. Pump/Motor unit mating surfaces where watertight sealing is required
shall be machined and fitted with Nitrile or optional Viton rubber O rings. Joint
sealing will be the result of conirolled compression of rubber O rings in two planes
and O ring contact of four sides without the requirement of a specific bolt torque
limit. Rectangular cross sectioned rublber, paper or synthetic gaskets that require
specific torque limits to achieve compression shall not be considered as
adequate or equal. No secondary sedling compounds, elliptical O rings, grease
or other devices shall be used.

1. MOTOR

The pumip motor shall be a NEMA B design, induction type with a squirrel
cage rotor, shell type desigh, housed in an air filled, watertight chamber.
The stator windings shall be insulated with moisture resistant Class H
insulation rated for 180°C (354°F). The stator shall be insulated by the
current-Uv-dip impregnation method using Class H monomer-free
polyester resin resulting in a winding fill factor of at least $5%. The motor
shall be inverter duty rated in accordance with NEMA MGT, Part 31. The
stator shall be heat-shrink fitted into the cast iron stator housing. The use
of multiple step dip and bake-type stator insulation process is not
acceptable. The use of bolts, pins or other fastening devices requiring
penetration of the stator housing is not acceptable. The motor shall be
specifically designed for submersible pump usage and designed for
confinuous duty pumping media of up to 40°C (104°F) with an 80°C
temperature rise and capable of at least 15 evenly spaced starts per
hour. The rotor bars and shorf circuit rings shall be made of cast
aluminum,.

Thermal switches shall be embedded in the stator end coils o monitor
the temperature of each phase winding. One PT-100 type temperature
sensor shall be installed in the stator winding. These themnal switches
shall be used in conjunction with and supplemental to external motor
overlecad protection and shall be connected to the control panel. The
junction chamber shall be sealed off from the stator housing and shall
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contain a terminal board for connection of power and pilot sensor
cables using threaded compression type terminals. A mechanical float
switch {FLS) shall be mounted in the junction chamber to signal if there is
water intrusion. A pump memory module shall be provided and
mounted in the junction chamber to record pump run time, number of
starts as well as contain the motor unit performance and manufacturing
data and service history. The use of wire nuts or crimp—type connectors is
not acceptable. The motor and the pump shall be produced by the
same manufacturer.

The combined service factor {combined effect of voltage, frequency
and specific gravity) shall be a minimum of 1.15. The moteor shall have a
voltage tolerance of plus or minus 10%. The motor shall be designed for
operation up to 40°C {104°F) ambient and with a temperature rise not to
exceed 80°C. A performance chart shall be provided upon request
showing curves for torque, current, power factor, input/output kW and
efficiency. This chart shall also include data on starting and no-load
characteristics.

The power cable shall be sized according to the NEC and ICEA
standards and shall be of sufficient length to reach the junction box
without the need of any splices. The outer jacket of the cable shall be oil
resistant chlorinated polyethylene rubber. The motor and cable shall be
capable of confinuocus submergence underwater without loss of
watertight integrity o a depth of 65 feet or greater.

The motor horsepower shall be adequate so that the pump is non-
overloading throughout the entire pump performance curve from shut
off through run out.

PILOT CABLE

The pilet cable shall be designed specifically for use with submersible
pumps and shall be type SUBCAB (Submersible Cable). The cable shall
be multi-conductor type with stainless steel braided shielding, o
chloringted polyethylene rubber outer jacket and tinned copper
conductors insulated with ethylene—propylene rubber. The conductors
shall be arranged in twisted pairs. The cable shall be rated for 400 Volts
and 20°C (194°F) with a 40°C {104°F) ambient temperature and shall be
opproved by Factory Mutual (FM). The cable length shaill be adequate
1o reach the junction box without the need for splices.

BEARINGS
The pump shaft shall rotate on at least three grease-lubricated bearings.
The lower bearings shall consist of at least one roller bearing for radial

forces and one or two angular contact ball bearings for axial thrust,

The minimum L10 bearing life shall be 100,000 hours at any point aleng
the usable portion of the pump curve at maximum preoduct speed.

The lower bearing housing shall include an independent thermal sensor
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to monitor the bearing temperature. If a high temperaiure occurs, the
sensor shall activate an alarm and shut the pump down.

MECHANICAL SEAL

Each pump shall be provided with a tandem mechanical shaft seal
system consisting of two totally independent seal assemblies. The lower
seal shall be independent of the impeller hub. The seals shall operate in
a lubricant reservoir that hydro—dynamically lubricates the lapped seal
faces at a constant rate, The lower, primary seal unit, located between
the pump and the lubricant chamber, shall contain one stafionary and
one positively driven rotating corrosion resistant fungsten-carbide seal
rng. The upper, secondary seal unit, iocated between the lubricant
chamber and the motor housing, shall be a leakage—free seal, The
upper seal shall confain one stationary and one positively driven
rotating corrosion resistant tungsten—carbide seal ring. The rotating seal
ring shall have small back—swept grooves laser inscribed upon its face to
act as a pump as it rotates, retumning any fluid that should enter the dry
motor chamber back into the lubricant chamber. The Each seal
interface shall be held in contact by its own spring system. The seals shall
require neither maintenance nor adjustment and shall be capabkle of
operating in either clockwise or counier clockwise direction of rotation
without damage or loss of seal. For special applications, other seal face
materials shall be available,

Should both seals fail and allow fluid to enter the stator housing, a port
shall be provided to direct that fluid immediately to the stator float
switch to shut down the pump and activate an alarm. Any intrusion of
fluid shall not come into contact with the lower bearings.
\

The following seal types shall not be considered acceptable or equal to
the dual independent seal specified: shaft seals without positively driven
rotating members, or conventional double mechanical seals containing
either a common single or double spring acting between the upper and
lower seadl faces. No system requiring o pressure differential to offset
pressure and to affect sealing shall be used.

Each pump shall be provided with a lubricant chamber for the shaft
sealing system. The lubricant chamber shall be designed to prevent
overiling and to provide lubricant expansion capacity. The drain and
inspection plug, with positive anti leak seal shall be easily accessible
from the outside. The seal system shall not rely upon the pumped media
for lubrication.

The motor shall be able to operate continuously while non-submerged
without damage while pumping under load.

Seal lubricant shall be non-hazardous.
PUMP SHAFT

Pump and motor shaft shall be a solid continuous shaft. The pump shaft is
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an extension of the motor shaft. Couplings shall not be acceptable. The
pump shaft shall be of AlSI 431 stainless steel.

6. IMPELLER — Hard-Iron®

The impeller shall be of Hard-Iron ® [ASTM A-532 (Alloy Il A) 25% chrome
cast iron), dynamically balanced, semi-open, multi-vane, back swept,
screw-shaped, non—clog design. The impeller leading edges shall be
mechanically self-cleaned automatically upon each rotation as they
pass across a spiral groove located on the volute suction. The leading
edges of the impeller shall be hardened to Rc 40 and shall be capable
of handling solids, fibrous materials, heavy sludge and other maiter
normally found in wastewater. The screw shape of the impeller inlet shall
provide an inducing effect for the handling of up to 5% sludge and rag-
laden wastewater. The impeller to volute clearance shall be readily
adjustable by the means of a single trim screw. The impeller shall be
locked to the shaft, held by an impeller bolt and shall be coated with
alkyd resin primer. '

7. VOLUTE / SUCTION COVER

The pump volute shall be a single piece grey cast iron, ASTM A-48, Class
35B, non—-concentric design with smooth passages of sufficient size to
pass any solids that may enter the impeller. Minimum inlet and
discharge size shall be as specified. The volute shall have a replaceable
suction cover insert ring in which are cast spiral-shaped, sharp-edged
groove(s). The spiral groove(s} shall provide trash release pathways and
sharp edgefs) across which each impeller vane leading edge shall cross
during rotation so to remain uncbstructed. The insert ring shall be cast of
Hard-Iron & [{ASTM A-532 [Alloy lll A) 25% chrome cast iron) and provide
effective sedling between the multi-vane semi-open impeller and the
voluie housing.

Cooling Systemn

Each pump/motor unit shall be provided with an integral, self-supplying cooling
system. The motor water jacket shall encircle the stator housing and shall be of
cast iron, ASTM A 48, Class 35B. The water jacket shall thus provide heat dissipation
for the motor regardless of whether the motor unit is submerged in the pumped
media or surrounded by dir. After passing through a classifying labyrinth, the
impeller back vanes shall provide the necessary circulation of the cooling liquid,
a pottion of the filtered purnp media, through the cooling system. Two cooling
liquid supply pipes, one discharging low and one discharging high within the
jacket, shall supply the cooling liquid to the jacket. An air evacuation tube shall
be provided to facilitate air rernoval frorm within the jacket. Any piping internal to
the cocling system shall be shielded from the cooling media flow adllowing for
unobstructed circular flow within the jacket about the stator housing. Two cooling
liquid returmn ports shall be provided. The internals to the cooling system shall be
non—clogging by virtue of their dimensions. Drilled and threaded provisions for
external coocling and, seal flushing or air relief are to be provided. The cooling
jacket shall be equipped with two flanged, gasketed and bolted inspection ports
of not less than 4'@ located 180° apart. The cooling system shall provide for
continuous submerged or completely non—-submerged pump operation in liquid
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or in air having a temperature of up to 40°C {104°F), in accordance with NEMA
standards. Restrictions limiting the ambient or liquid temperatures at levels less
than 40°C are not acceptable.

1. Influent Pumps Cocling system — Integrated cooling is a self-supplying
system. A portion of the pumped liquid is circulated from the pump
housing up between the cooling jacket and the stator housing. The
necessary flow is created by back—-vanes on the impeller fop. The flow is
then directed in and out of the cooling jacket by a guide ring. Any dir is
auvtomatically removed from the system by the air venfilation pipe.
Sedimentation in the cooling system is prevented by keeping the water
velocity up in the critical arecs. Speed limitations must be checked for
variable frequency drive (VFD} duty.

2. Drain Pump Station Pumps Cooling System — Closed loop cooling means
that the cooling liquid is pumped up through the narrow space between
the thin inner cooling jacket and the stator housing. The coolant is then
circulated downwards between the inner and outer cooling jacket down
fo the cooling botftom. Finally, the coolant bottom transfers the heat from
the coolant to the pumped media.

Pump Test — Pump manufacturer shall perform following tests on each pump
before shipment from the factory:

1. Megger the pump for insulation breaks or moisture,

2. Prior to submergence, the pump shall be run dry and checked for correct
rotation.

3. Pump shall be run for 30 minutes in a submerged condition.

4, Pump shall be removed from test tank, meagered immediately for

moisture; oil plugs removed for checking of upper seal and possible water
intrusion of stator housing.

5. A wiitten certified test report giving above information shall be supplied
with each pump at the time of shipmeni.

6. All pump cable ends will then be fitted with a rubber shrink fit boot fo
protect cable prior to electrical installation,

Alarm — A high-water alarm shall be supplied. A red flashing light shall be
supplied in separate NEMA 4X enclosure for mounting at the conirol box. An
audible alarm consisting of a weatherproof bell with automatic reset silencer
switch and signal light shall be installed in addifion to the flashing red light alarm.

Shop Drawings:
1. Contractor shall submit for review by Engineer a complete schedule and

data of materials and equipment to be incorporated in the work.
Submittals shall be supported by descriptive material, such as catalogs,
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diagrams, performance curves, and charts published by the
manufacturer, fo show conformance to specification and drawing
requirements. Model numbers alone will not be acceptable. Complete
electrical characteristics shall be provided for all equipment,

2. All shop drawings shall be completely checked and marked accordingly
with Contractor's stamp prior to submitting drawings to the Engineer for
review. Shop drawings with insufficient or incomplete data required to
indicate compliance with these specifications are not acceptable and
will be returned to the Coniractor. Where shop drawings are "Furnished as
Corrected,” the reviewer has noticed deficiencies in compliance with
confract specifications and drawings. It is understood corrections
indicated will be incorporated by Contractor in the final product,
operation and maintenance manuals and shop drawings submitted at
completion of project. Rejected shop drawings shall not relieve
Contractor from completing the project within time allowed by contract
documents.

Pump Warranty — The pump manufacturer shall warrant pumps being supplied to
Owner against defects in workmanship and materials for a period of five years
under normal use, operation, and service. In addition, manufacturer shall replace
certain parts which become defective through normal use and wear on a
progressive schedule of cost for a period of five years. Parts included are the
mechanical seal, impeller pump housing, wear ring, and ball bearings. The
warranty shall be in published form and apply to all similar units.

Operation and Maintenance Manual — The pump manufacturer shall furnish
Owner with a minimum of six manuals for pumps installed.

Provide Programmable Logic Conireller (PLC) to integrate into the overall plant
SCADA system.

2,09 EQUALIZATION TANK PUMP STATION

A,

Phase | shall include installation of two (2} duty vertically- mounted dry well
pumps and one (1} stand-by pump. Phase Il shall include three (3] duty pumps
{installed in Phase 1) and one (1) new stand-by pump. Pumps shali be equivalent
to Flygt model conforming to characteristics shown on the drawings and
mentioned hereinafter:

PUfﬁQ Station

Flygt NT 3202 LT 342mm Impeller
TDH 33

Pump Capacity 4,800 Gallons per minute
Maximum RPM 1,170

Phase 3

Voltage 460

Minirmum HP &0

Minimum Efficiency 81 %
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1. Type of Installation — Proposed EGQ Pumps are semi-open, mulli vane,
non-clogging, self-cleaning permanently connected to inlet and ouilet
pipes in dry pit pumps. The work shall include furnishing, installing, and
testing of the proposed pumps, valves and appurtenances. Contractor
shall provide concrete support slab with dimensions according to the
construction plans,

Pump Design - Pump shall be capable of operating in a continuous non-
submerged condition in a verlical {NT) position in a dry pit installation,
permanently connected to inlet and outlet pipes. Pump shall be of submersible
construction and will continue to operate satisfactorily should the dry pit be
subjected to flooding.

Inlet elbow shall have an inspection cover —standard.

Pump Construction — Madjor pump components shall be of grey cast iron, ASTM A-
48, Class 35B, with smooth surfaces devoid of blow holes or other irregularities. The
liftfing handle shall be of stainless steel. All exposed nuts or bolts shall be of
stainless-sieel construction. All metal surfaces coming into contact with the
pumpage, other than stainless steel or brass, shall be protected by a factory
applied spray coating of acrylic dispersion zinc phosghate primer with a polyester
resin paint finish on the exterior of the pump.

Sedling design shall incorporate metal-to-metal contact between machined
surfaces. Critical mating surfaces where waterfight sealing is required shall be
machined and fited with Nitrile rubber O-rings. Fitfings will be the result of
controlled compression of rubber O-rings in two planes and O—ing contact of
four sides without the requirement of a specific torque Iimit.

Rectangular cross sectioned gaskets requiring specific torque limits to achieve
compression shall not be considered as adequate or equal. No secondary
sedling compounds, elliptical O—rings, grease or other devices shall be used.

1. The pump motor shall be a NEMA B design, induction type with a squirrel

cage rotor, shell type design, housed in an dir filed, watertight chamber.
The stator windings shall be insulated with moisture resistant Class H
insulation rated for 180°C (356°F). The stator shall be insulated by the trickle
impregnation method using Class H monomer—free polyester resin resulting
in a winding fill factor of at least 95%. The motor shall be inverter duty
rated in accordance with NEMA MG1, Part 31. The stator shall be heat—
shrink fited into the cast iron stator housing. The use of mulfiple step dip
and bake-type staior insulation process is not acceptable. The use of pins,
bolts, screws or other fastening devices used to locate or hold the stator
and that penetrate the stator housing are not acceptable. The motor
shall be designed for continuous duty while handling pumped media of
up to 104°F. The motor shall be capable of no less than 30 evenly spaced
starts per hour. The rotor bars and short circuit rings shall be made of
aluminum. Three thermal switches shall be embedded in the stator end
coils, one per phase winding, to monitor the stator temperature. These
thermal switches shall be used in conjunction with and supplemental to
external motor overload profection and shall be connected to the motor
control panel.

Al
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The junction chamber shall be sealed off from the stator housing and shall
contain a terminal board for connection of power and pilet sensor cables
using threaded compression type terminals. The use of wire nuts or crimp—
type connectors is not acceptable. The motor and the pump shall be
produced by the same manufacturer.

The motor service factor (combined effect of voltage, frequency and
specific gravity) shall be 1.15. The motor shall have a voltage iclerance of
+/— 10%. The motor shall be designed for contfinuous operation in up 1o @
40°C ambient and shall have a NEMA Class B maximum operating
temperature rise of 80°C. A motor performance chart shall be provided
upon request exhibiting curves for motor torque, current, power factor,
input/output kW and efficiency. The chart shall also Include data on
motor starting and no-load characteristics.

Motor horsepower shall be sufficient so that the pump is non-overloading
throughout its entire performance curve, from shul-off to run-out. The
motor and cable shall be capable of continuous submergence
underwater without loss of watertight integrity to a depth of 65 feet or
greater.

Optional — Shielded Power Cable:

The power cable shall be sized according to the NEC and ICEA standards
and shall be of sufficient length 1o reach the junction box without the
need of any splices. The power cable shall be of a shielded design in
which an overall tinned copper shield is included, and each individual
phase conductor is shielded with an aluminum coated foil wrap. The outer
jacket of the cable shall be oil resistant chlorinated polyethylene rubber.
The cable shall be capable of continuous submergence underwater
without loss of watertight integrity to a depth of 45 feet or greater.

This cable is required for use with Flygt SmartRunTM intelligent controls.
BEARINGS

The integral pump/motor shaft shall rotate on two bearings. The motor
bearings shall be sealed and permanently grease lubricated with high
temperature grease. The upper motor bearing shall be o two-row angular
contact ball bearing. The lower bearing shall be a two-row angular
contact ball bearing to handle the thrust and radial forces. The minimum
L10 bearing life shall be 50,000 hours at any usable portion of the pump
curve.

MECHANICAL SEALS

Each pump shall be provided with a positively driven dual, tandem
mechanical shaft seal system consisting of two seal sets, each having an
independent spring. The lower primary seal, located between the pump
and seal chamber, shall contain one stationary and one positively driven
rotating corresion and abrasion resistant tungsten—carbide ring. The upper
secondary seal located between the seal chamber and the seadl
inspection chamber shall be a leakage—free seal. The upper seal shall
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contain one stationary and one positively driven rotating corrosion and
abrasion resistant tungsten—carbide seal ring. The rotating seal ring shall
have small back—swept grooves laser inscribed vpon its face to act as a
pump s it rotates, returning any fluid that should enter the dry motor
chamber back into the lubricant chamber. All seal rings shall be individual
solid sintered rings. Each seal interface shall be held in place by its own
spring system. The sedls shall not depend upon direction of rotation for
sealing. Mounting of the lower seal on the impeller hub is not acceptable.
Shaft seals without posifively driven rotating members or conventional
double mechanical seals containing either a common single or double
spring acting between the upper and lower seal faces are not
acceptable. The seal springs shall be isolated from the pumped media to
prevent materials from packing around therm, limiting their performance,

Each pump shall be provided with a lubricant chamber for the shaft
sealing system. The lubricant chamber shall be designed to prevent
overfilling and shall provide capacity for lubricant expansion. The seal
lubricant chamber shall have one drain and one inspection plug that are
accessible from the exterior of the motor unit. The seal system shall not rely
upon the pumped media for lubrication.

The area about the exterior of the lower mechanical seal in the cast iron
housing shall have cast in an integral concentric spiral groove. This groove
shall protect the seals by causing abrasive particulate entering the seal
cavity to be forced out away from the seal due to centrifugal action.

A separate sed! leakage chamber shall be provided so that any leckage
that may occur past the upper, secondary mechanical seal will be
captured prior to entry into the motor stator housing. Such seal leakage
shall not contaminate the mofor lower bearing. The leakage chamber
shall be equipped with a float type switch that will signal if the chamber
should reach 50% capacity.

Sedal lubricant shall be non-hazardous.
PUMP SHAFT

The pump and motor shaft shall be a single piece unit. The pump shaft is
an extension of the motor shaft.  Shafts using mechanical couplings shall
not be acceptable. The shaft shall be siainless steel — ASTM A479 S43100-T.
Shaft sleeves will not be acceptable.

IMPELLER

The impeller shall be of Hard-lIronTM [ASTM A-532 (Alloy Il A) 25% chrome
cast iron), dynamically balanced, semi-open, multi-vane, back swept,
screw—shaped, non-clog design. The impeller leading edges shall be
mechanically self-clecaned automatically upon each rotation as they pass
across d spiral groove located on the volute suction. The leading edges of
the impeller shall be hardened to Rc 60 and shall be capable of handling
solids, fibrous materials, heavy sludge and other matter normally found in
wastewater. The screw shape of the impeller inlet shall provide an
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inducing effect for the handling of up o 5% sludge and rag-laden
wastewater. The impeller to volute clearance shall be readily adjustable
by the means of a single trim screw. The impeller shall be locked to the
shaft, held by an impeller bolt and shall be coated with atkyd resin primer.

é. VOLUTE / SUCTION COVER

The pump volute shall be a single piece grey cast iron, ASTM A-48, Class
35B. non-concentric design with smooth passages of sufficient size to pass
any solids that may enter the impelier.  Minimum inlet and discharge size
shall be as specified. The volute shall have a replaceable suction cover
insert ring in which are cast spiral-shaped, sharp-edged groove(s). The
spiral groove(s) shall provide trash release pathways and sharp edgels)
across which each impeller vane leading edge shall cross during rotation
50 fo remain unobstructed. The insert ring shall be cast of Hard-IronTM
[ASTM A-532 [Alloy Il A} 25% chrome cast iron) and provide effective
sedling between the multi-vane semi-open impeiler and the volute
housing. :

Cooling System

Each unit shall be provided with an integral motor coocling system. A stainless-
steel motor cooling jacket shall encircle the stator housing, providing for
dissipation of motor heat regardless of the type of pump installation. An
impeller, integral to the cooling system and driven by the pump shaft, shall
provide the necessary circulation of the cooling liquid through the jacket. The
cooling liquid shall pass about the stator housing in the closed loop system in
turbulent flow providing for superior heat transfer, The cooling system shall have
one fill port and one drain port integral to the cooling jacket. The cocling
system shall provide for continuous pump operation in liquid or ambient
temperatures of up to 104°F {40°C). Operational restrictions at temperatures
below 104°F are not acceptable. Fans, blowers or auxiliary cooling systerns that
are mounted external to the pump motor are not acceptable.

1. EQ Pump Station Pumps Cooling System — Closed loop cooling means that
the cocling liquid is pumped up through the narrow space between the
thin inner cocling jacket and the stator housing. The coolant is then
circulated downwards between the inner and outer cooling jacket down
o the cooling bottom. Finally, the coolant bottom transfers the heat from
the coolant to the pumped media.

Pump Test — Pump manufacturer shall perform following tests on each pump
before shipment from the factory:

1. Megger the pump for insulation breaks or moisiure.

2. Prior to subbmergence, the pump shall be run dry and checked for correct
rotation.

3. Pump shall be run for 30 minutes in a submerged condition,
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4, Pump shall be removed from test tank, meagered immediately for
moisture; oil plugs removed for checking of upper seal and possible water
infrusion of siator housing.

5. A written cerfified test report giving above information shall be supplied
with each pump at the time of shipment.

F. Pump Conftrols for the EQ Pump Station — To synchronize the operation of pumps
with variations of sewage level in the equdalization tank, The SCADA supplier shall
provide Owner approved ulfrasonic fransmitfer to determine pump-on, lag pump
on, pump—off, and high-level alarm conditions. Installation will be in accordance
with the manufacturer’s instructions.

1. Floats — Furnish two additional floats for high alarm and low alarm.

2. An alternator shall also be provided to change operation sequence of
pumps at the completion of each pumping cycle. Provisions shall also be
made for pumps to operate in parallel if level in the equalization tank
confinues to rise above the "pump—on" cycle. Contractor shall furnish and
install one cautomatic control centfer, equipped with individual
disconnects, reduced voltage solid state starter (RVSS), variable
frequency drive controller assembly, 3-phase, overload and phase
protection, electrical alternator, automatic transfer fo non-operating
pump in event of overload in operating pump, overload reset, hand-off-
automatic pump operation selector switch, 24-volt control circuit
transformer, and terminal board with connections for high-level alarm. All
components shall be housed in a NEMA 4X enclosure. Pump controls shall
be mounted on the equipment backboard and installed within an existing
Influent Pump Station Mcotor Control Center room. Cables provided for
pump feeders and pump conirols shall be installed in conduit.

G. Alarm - A high-water alarm shall be supplied. A red flashing light shall be
supplied in separate NEMA 4X enclosure for mounting at the control box. An
audible alarm consisting of a weatherproof bell with automatic reset silencer
switch and signal light shall be installed in addition to the flashing red light alarm.

H. Shop Drawings:

1. Contractor shall submit for review by Engineer a complete schedule and
data of materials and equipment to be incorporated in the work.
Submittals shall be supported by descriptive material, such as catalogs,
diagrams, performance curves, and charts published by the
manufacturer, to show conformance to specification and drawing
requirements. Model numbers alone will not be acceptable. Complete
electrical characteristics shall be provided for all equipment.

2. All shop drawings shall be completely checked and marked accordingly
with Contractor's stamp prior to submitting drowings to the Engineer for
review, Shop drawings with insufficient or incompleie data required fo
indicate compliance with these specifications are not acceptable and
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will be returned to the Contractor. Where shop drawings are "Furnished as
Corrected,” the reviewer has noticed deficiencies in compliance with
contract specifications and drawings. It is understood corrections
indicated will be incorporated by Contractor in the final product,
operation and mdinfenance manuals and shop drawings submitted at
completion of project. Rejected shop drawings shall not relieve
Contractor from completing the project within fime allowed by contract
documents.

Pump Warranty - The pump manufacturer shall warrant pumps being supplied to
Owner against defects in workmanship and materials for a peried of five years
under normal use,; cperation, and service. In addition, manufacturer shall replace
certain parts which become defective through normal use and wear on g
progressive schedule of cost for a period of five years. Parts included are the
mechanical seal, impeller pump housing, wear ring, and ball bearings. The
warranty shall be in published form and apply to all similar units,

J. Operation and Maintenance Manual — The pump manufacturer shall fumish
Owner with a minirmum of six manuals for pumps installed.

K. Provide Programmoable Logic Controller (PLC) to integrate into the overall plant
SCADA system. Provide equipment, conduit, and wiring as need to prove a fully
functional system.

2,10 CHECK VALVES

A, Shall be designed for sewage service. The valve shall be cast iron and bronze
fitted. The valve shall be a spring and lever type with necprene seat and O-Ring
seals on a stainless-steel valve pin, for pipes three inches and larger in diameter.
For check valves smaller than three inches, the valve shall be a fully ported 150
p.s.i. rated ball check valve with a corrosion resistant phenolic base and a rubber
seat. Check valve shall be of full waterway design for quiet operation and with a
flow area through the valve equal to or exceeding flow area of pipe to which it is
installed.

211  PLUG VALVES

A, Shall be fully ported and of the same diameter as pipes to which they are
attached. They shall have semi-steel bodies, all metal plugs, stainless stesl
bearings, and be equivalent to DelZurik Series 100 eccentric valves, lever
operated. All valves larger than eight inches shall be equipped with gear
actuator and handwheel,

212 FLOW METER
A, Flow Meter shall be as specified elsewhere,

2,13 PRODUCT REVIEW

A. Contractor shall provide the Engineer with a complete description of all products
before ordering. Engineer will review all products before they are ordered by
Conftractor,
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PART 3 - EXECUTION
CONSTRUCTION OBSERVATION
A. The pump station operation shall be tested by Confractor under the direction of

3.02

3.03

3.04

3.05

Engineer. Engineer or Project Representative will have the right io require any
portion of work be completed in their presence. If work is covered up after such
insfruction, it shall be exposed by Contractor for observation. However, if
Contractor notifies Engineer such work is scheduled and Engineer fails to appear
within 48 hours, the Contractor may proceed. ' All work completed, and materials
furnished shall be subject to review by the Engineer or Project Representative, All
improper work shall be reconsiructed. All materials not conforming to
requirements of specifications shall be removed from the work upon notice being
received from Engineer for rgjection of such materials. Engineer shall have the
right to mark rejected materials to distinguish them as such.

B. Contractor shall give the Project Engineer or Project Representative a minimum of
48 hours' notice for all required observations or tests.

C. [t will also be required by Confractor 1o keep accurate, legible records of the
location of all appurtenances. These records will be prepared in accordance
with "Record Data and Drawings" paragraph in the Special Conditions.  Final
payment to the Contractor will be withheld until all such information is received
and accepted.

PARTIAL ACCEPTANCE OF THE WORK

A, Owner reserves right 1o accept and use any part of the work. Engineer shall have
power to direct on what line the Contractor shall work and order thereof.

RECORD DATA

A, It will be required of the Contractor to keep accurate, legible records, locating all
as-built conditions. These records will be made available to Engineer before final
review for incorporation into the Engineer's Record Drawings. Final payment to
the Contractor will be withheld until all such information is received and
accepted.

AIR RELEASE VALVE

A, The installation of valve shall be where shown on the plans and in accordance
with standard drawings.

PUMPING STATION

A. Install pumps including fittings, brackets, discharge piping. check valve to basin
rail assembly, plug valve, and lifting device according to manufacturer's
recommendation.
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Contractor shall provide, at minimum, spare parts 1o include but not limited to:

1. One spare pump motor starter.
2. One of each seal assemblies.
3. One complete set of bearings.
4, One set of wear rings.

5. One of each type relay.

6. One pump alternator,

7. One float switch with cable,

8. One of each type pilot light.

9. One box of each type lamp.

3.06  STATION STARTUP, INITIAL TESTING, AND OPERATION

A,

B.

F.

G.

Notify Engineer personnel five working days prior 1o flow rate testing.
Hydraulically test station to performance requirements.

Correct failures during test by repairing or replacing malfunctioning parts or
equipment of faulty workmanship, regardless of cause, within 24 hours.

After correcting failures caused by defective equipment, material, or faulty
workmanship, retest until failures are eliminated.

Confirm general sequencing of pump and float operations at basin and conftrol
panel are in accordance with performance requirements and  Ulility
requirements.

Adjust pumps and control panel system to conform to performance requirements.

Document and certify startup results in start-up report.

3.07 MANUFACTURER'S FIELD SERVICE

A.

Fumish factory tfrained representative and field technical assistance during the
following periods of pumping station installation:

1. Unloading of station materials and components.
2. Start-up, testing, and demonstration of station systems pump. and control
panel.

3.08 LEAKAGE
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In no stetch of sewer between any itwo adjoining manholes shall
infiltration/exfiltration exceed 25 gallons per day per inch of pipe diameter per
mile of pipe. In cose leakage exceeds this amount, the sewer shall not be
accepted uniil such repairs and replacements are made to comply with above
requirements. Such corrections will be made af the Confractor's expense. All
visible leaks shall be repaired, regardless of the amount of leakage.

Lines shall be tested for leakage by low-pressure air testing, infiltration tests, or
exfiltration tests, as appropriate. Low-pressure air testing for PYC pipe shall be as
prescribed in ASTM F 1417, Prior to infilfration or exfiliration tests, trench shall be
backfiled up to at least the lower half of pipe. If required, sufficient addifional
backfill shall be placed to prevent pipe movement during testing, leaving the
joints uncovered to permit inspection. Visible leaks encountered shall be
corrected regardless of leakage test results. When water table is two feet or more
above top of pipe at upper end of pipeline section to be tested, infiltration shall
be measured using a suitable weir or other device acceplable fo Engineer.
When Engineer determines infiliration cannot be properly tested, an exfiltration
test shall be made by filling the line to be tested with water so a head of at least
two feet is provided above both water table and top of pipe at upper end of
pipeline to be tested. The filled line shall be allowed 1o stand until pipe has
reached its maximum absorption, but not less than four hours. After absorption,
the head shall be re—established. The amount of water required tc maintain this
water level during a two-hour test period shall be measured. Leakage as
measured by either the infiltration test or exfiltration test shall not exceed 25
gallons per inch diameter per mile of pipeline per day. When leakage exceeds
the maximum amount specified, satisfactory correction shall be made and
retesting accomplished. Testing, correction, and retesting shall be made atf no
additional cost to the Owner.

The Contractor shall furnish equipment and plugs and subject force mains fo
hydrostatic tests at 100 p.s.i. for a period of two hours, Any leaks shall be located
and repaired. Each section tested shall be slowly filled with water, care being
taken to expel all air from the pipes. No pipe installation will be accepted uniil
leckage during pressure test is less than the number of gallons listed for each
1000-feet of pipe fested:

6inches & less — 0.9 gallons 12 inches — 1.80 gallons

8inches - 1.20 gallons 14 inches — 2.10 gallons
14 inches- 2.40 gallons

10 inches - 1.50 gallons

3.09 CLEANING AND ACCEPTANCE

A.

Before acceptance of sewer sysiem, it shall be tested and cleaned to the
satisfaction of Engineer. Where any obstruction is met, Contractor will be
required to clean sewers by means of rod and swabs or other insfruments. The
pipe line shall be straight and show a uniform grade between manholes. The
Engineer shall check lines by lamping or other methods to determine final
acceptance.
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3.09 CLOSING PIPE

A, When work or pipe installation is suspended, either for the night or at other times,
end of sewer must be closed with o tight cover. Contractor will be held
responsible for keeping the sewer free from cbstruction.

3.10  PUMPING STATIONS

! A, The precast seclions shall be carefully hondled and placed in position

undamaged. Spalled areas, cracks, or exposed reinforcing in any section shall
be cause for rejection of a section. Damaged elements shall be promptly
l removed from the job-site.

The structure shall be installed plumb and level by Contfractor on a prepared,
Lo evenly distributed and level, minimum 12-inch-thick crushed-stone bed. Joints
i between sections shall be seadled with butyl-rubber or neoprene seclant.

Asphdltic-based material or similar products shall not be used. The sealant shall
\ ' be applied in accordance with sealant manufacturer's recommendation.

Leackage through joints or around pipes will hot be acceptable. Grout used at
construction joints and around pipes shall be Five Star brand non-shrink grout or
{ an accepiable equivalent.

Excavation shall be accomplished in a manner as required to protect adjacent
property and ufilities and for safety. Backfiling shall be accomplished as soon as
practicable after the structure has been placed and sedled. Backfiling shall be
achieved by placing material in equal lifts {[maximum two feet} and compacting
each lift to maintain stakility and plumbness of the siructure. Backfill material
shall be a select granular material with a maximum plasticity index (P.l) of 12,
Compaction shall be accomplished by means of mechanical tamping to 98% of
maximum laboratory density at optimum moisture when tested by ASTM D 6938,
During backfilling operation and until its completion, the wet well sections shall be
maintained in an absolute plumb position. To prevent structure from possibly
becoming buoyant in hydrostatic or flooded conditions, Confractor shall take
necessary steps to avoid flotation of the structure.

Lo C. D [ :

Drawings indicate the general arangement and location of electrical
equipment, conduit, piping, transformer, and generator. Installation and location
of these items shall be coordinated with the pump statfion operating personnel.

3.11  FORCE MAIN

A. Ductile Iron Force Main shall be installed in accordance with AWWA C 600.

B. PVC Force Main shall be installed in accordance with ASTM D 2774.

I
0

Crossings with water mains shall conform to City of Savannah Public Works and
Water Resources Buregu Cross Connection Conirol Policy.

END OF SECTION
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SECTION 33 32 21

FLOW DIVERSION

PART 1 - GENERAL

1.1

1.2

SCOPE

Contractor is required to furnish all materials, labeor, equipment, power, maintenance,
gtc. to implement a temporary pumping system for diverting the flow to the Lift Station
#40 during the pump station modifications. Temporary pumping system includes, but is
not limited to, all line stops, wet taps, pumps, temporary power and conirols, efc.
necessary to keep the lift station operational at all fimes until the work is complete.

The design, installation and operation of the temporary pumping system shall be the
Contractor's responsibility. The Contractor shall employ the services of a vendor who
can demonstrate 1o the Engineer that he specidlizes in the design and operation of
temporary bypass pumping systems. The bypass system shall meet the requirements of
all codes and regulatory agencies having jurisdiction.

SUBMITTALS

The Confractor must submit a plan for temporary bypass of the lift station. The plan must
include specific details such as pump capacities, power supply, alarms and conirols. The
plan must specify contact names and phone numbers for the Contractor's personnel
responsible for the bypass. A schedule for implementation of the bypass and completion
of the necessary work must also to be included in the plan.

The Contractor shall submit to the Engineer detdiled plans and a description outlining all
provisions and precautions to be taken by the Contractor regarding the handling of
existing wastewater flows. This plan must be specific and complete, including such items
as schedules, locations, elevations, capacities of equipment, materials and all facilities,
including protection of the access and bypass pumping locations from damage due to

_the discharge flows, and compliance with the requirements and permit conditions

specified in these Contract Documents. No construction shall begin until all provisions
and requirements have been reviewed by the Engineer.

The plan shall include but not be limited o details of the following:

1. Staging areas for pumps;

2. Sewer Plugging method and types of plugs;

3. Number, size, material, location and method of installation of suction piping;

4, Number, size, material, method of installation and location of installation of
Discharge piping;

3. Bypass pump sizes, capacity, number of each size to be on site and power
requirements;

6. Calculations of static [iff, friction losses, and flow velocity {pump curves showing
pump operating range shall be submitted);

7. Standby power generator size and location;

8. Downstream discharge plan;
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10.
11.

12
13.
14.

15.
16.
17.

3332212

Method of protecting discharge manheles or structures from erosion and
damage;

Thrust and restraint block sizes and locations;

Secfions showing suction and discharge pipe depth, embedment, select fill and
special backfill;

Method of noise control for each pump and/or generator;

Any temporary pipe supports, and anchoring required;

Design plans and computation for access to bypass pumping locations indicated
on the drawings;

Calculations for selection of bypass pumping pipe size;

Schedule for installation of and maintenance of bypass pumping lines;

Plan indicating selection location of bypass pumping line locations.

PART 2 - PRODUCTS

2.1

2.2

EQUIPMENT

A.

All pumps used shall be fully automatic self-priming units that do not require the
use of foot-valves or vacuum pumps in the priming system. The pumps may be
electric, or diesel powered. All pumps used must be constructed to allow dry
running for long periods of fime to accommodate the cyclical nature of effluent
flows. Al pumps must have solar batteries and solar battery chargers, both
provided by the same manufacturer.

The Contractor shall provide the necessary stop/start controls for each pump.

The Contractor shall include one stand-by pump of each size to be maintained
on site. Back-up pumps shall be piped and completely on-line, isolated from the
primary system by a valve only.

Discharge Piping — In order to prevent the accidental spillage of flows, all
discharge systems shall be femporarily constructed of rigid pipe with positive,
restrained joints. Under no circumstances will aluminum “irigation” type piping or
glued PVC pipe be dllowed. Discharge hose will only be allowed in short sections
and by specific permission from the Engineer.

Pumps shall be provided with solar batteries and solar battery powered chargers
for the bypass pump starters. Both the batteries and the chargers are to be
provided by the same manufacturer,

All fuel required for the bypass pumps is the responsibility of the Contractor.
Pumps are to have adequate fuel at all fimes while on site.

SYSTEM DESCRIPTION

A,

Design Requirements:

i. Bypass pumping systems shall have sufficient capacity to pump the wet
weather peak flow of sewer. The Contracior shall provide all pipeline
plugs, pumps of adequate size 1o handle peak flow, and temporary
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discharge piping to ensure that the total flow of the main can be safely
diverted around the section to be repaired. Bypass pumpping system will
ke required to be operated 24 hours per day.

The Contractor shall have adequate standby equipment available and
ready for immediate operation and use in the event of an emergency or
breakdown. One standby pump for each size pump utilized shall be
installed at the mainline flow bypassing locations, ready for use in the
event of primary pump failure. Solar batteries and solar battery chargers
are required for both pumps.

Bypass pumping system shall be capable of bypassing the flow around
the work area and of releasing any amount of flow up to full available
flow into the work area as necessary for satfisfactory performances of
work.

The Contractor shall make all arrangements for bypass pumping during
the time when the main is shut down for any reason, System must
overcome any existing force main pressure on discharge.

Performance Requirements:

1.

It is essential to the operation of the existing sewerage system that there
be no interruption in the flow of sewage throughout the duration of the
pump station work. To this end, the Contractor shall provide, maintain
and operate dll femporary facilities such as dams, plugs, pumping
equipment (both primary and back-up units as required), conduits, all
necessary power, and all other labor and equipment necessary fo
intercept the sewage flow before it reaches the point where it would
interfere with his work, carry it past his work and retumn it to the existing
sewer downstream of his work.

The existing Lift Station shall be provided with two identical bypass pumps
and back-up. Pumps are to be provided by the same manufacturer,
Each pump shall be fully enclosed with sound attenuated panels by the
pump manufacturer for Lift Station (<69 db at 30 feet) due to the proximity
to ANG office units. Each pump shall have a minimum capacity of 3,000
gpm @ 105 ft TDH. Pumps shall be Godwin Critically Silenced Dri-Prime
Pumps or equal.

The design, installation and operation of the temporary pumping system
shall be the Contractor's responsibility. The bypass system shall meet the
requirements of all codes and regulatory agencies having jurisdiction.

The Contracter shall provide dll necessary means fo safely convey the
sewage past the work area. The Contractor will not be permitted to stop
or impede the main flows under any circumstances.

The Coniractor shall maintain sewer flow around the work area in a
manner that will not cause surcharging of sewers, damage to sewers and
that will protect public and private property from damage and flooding.

! | |

t



S

3332214

b. The Confractor shall protect water resources wetlands and other natural
resources.

PART 3 - EXECUTION

3.1

3.2

3.3

GENERAL

A. In no case shall bypassing to any watercourse, storm sewer or other point where
polluticn may result be permitted.

B. The Contractor is responsible for all pumping and flow diversion including all
necessary equipment, The City of Savannah is not obligated to supply any
equipment.

C. Line stops are likely required at the Lift Station #40 for flow diversion. All line stops.
and/or wet taps required are the responsibility of the contractor.

D. Bypass pumping system shall be required to have full redundancy. Backup

bypass pump must be installed, including all piping and valves so that it will be
fully operationally and can be placed in service immediately, if needed.

FIELD QUALITY CONTROL AND MAINTENANCE

A. Test:

1. The Contractor shall perform leakage and pressure tests of the bypass
pumping discharge piping using clean water prior to actual operation.
The Engineer will be given 24 hours notice prior to testing.

B. Inspection:

1. Contractor shall inspect bypass purmping system every two hours to ensure

that the system is working correcily.
C. Maintenance Service:

1. The Contractor shall insure that the temporary pumping system is properly
maintained, and a responsible operator shall be on hand at all times
when pumps are operating.

D. Exfra Materials:

1. Spare parts for pumps and piping shall be kept on site as required.

2. Adequate hoisting equipment for each pump and accessories shall be
maintained on the site,

PREPARATION
A. Precautions
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I. Confractor is responsible for locating any existing utilifies in the area the
Conftractor selects to locate the bypass pipelines. The Contractor shall
locate his bypass pipelines to minimize any disturbance to existing utilities
and shall obtain approval of the pipeline locations from the City and the
Engineer. All costs associated with relocating ufilifies and obtaining all
approvals shall be paid by the Confractor.

2. During all bypass pumping operation, the Coniractor shall protect the
Pumping Station and main and all local sewer lines from damage inflicted
by any equipment. The Contractor shall be responsible for all physical
damage to the Pumping Station and main and al local sewer lines
caused by human or mechanical failure.

34 INSTALLATION AND REMOVAL

A.

The Confractor shall modify or remove manhole sections (if needed) or make
connections fo the existing sewer and construct tfemporary bypass pumping
structures only at the location indicated on the Drawings and as may be required
to provide adequate suction conduit.

Plugging or blocking of sewage flows shall incorporate primary and secondary
plugging device. When plugging or blocking is no longer needed for
performance and acceptance or work, it is to be removed in a manner that
permits the sewage flow {o slowly return to normal without surge, to prevent
surcharging or causing other major disturbances downstream.

wWhen working inside manhole or force main, the Confractor shall exercise
caution and comply with OSHA requirements when working in the presence of
sewer gases, combustible oxygen-deficient atmospheres, and confined spaces.

The installation of the bypass pipelines is prohibited in all saltmarsh/wetland areas.
The pipeline must be located off streets sidewalks and on shoulders of the roads.
When the bypass pipeline crosses local streets and private driveways, the
contractor must place the bypass pipelines in frenches and cover with femporary
pavement, Upon completion of the bypass pumping operations, and after the
receipt of written permission from the Engineer, the Contractor shal remove all
the piping, restore all property fo pre-construction condition and restore all
pavement. The Confractor is responsible for obtaining any approvals for
placement of the temporary pipeline within public ways from the city.

3.5 CONTROL REQUIREMENTS

A.

Contracter shall provide back-up power (i.e. generator) for all by-pass pumps
required fo complete the work. Confracter shall provide alarms for all by-pass
pumps vsed to complete the work, The City of Savannah is not obligated fo
supply any equipment.

Confractor shall provide continuous bypass monitoring for bypass pumps and
backup bypass pumping system.

| ro ! ! : ! ]

[

i H I i

i



-

3.6
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Contractor shall provide 110 V power and phone service for operation of the
autodialer during bypass pump operation. The City of Savannah shall install and
program the existing autodialer.

Contractor shall provide @ high-level mercury floai switch in the suction manhcle
for the bypass pumps. The mercury float swiich shall be enclosed in a smooth,
chemical resistant urethane or polypropylene casing suspended on its own
cable. The cable shall be of proper length to reach from the float switch in the
manhole fo the avtodialer location without splices. The autodialer location shall
be designated by the City of Savannah within the fenced portion of the lift station
site. Contractor shall bury the cable for the float switch in the trench with the
bypass suction lines.

EMERGENCY CONTACT REQUIREMENTS

A.

Contractor shall provide two (2] emergency phone numbers that wil be
programmed into the existing Microtel 250 aulodialer during operation of the
bypass. The first fwo alarm calls will be made o the contractor, and the second
two alarm calls will be sent to the City of Savannah. The contractor must call 351-
3434 to acknowledge receipt of each alarm call.

END OF SECTION
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3341011
SECTION 33 41 01
STORM DRAIN PIPING
PART 1 - GENERAL
1.01 REFERENCES
A. The following is a list of standards which may be referenced in this section and
any supplemental Data Sheets:
1. American Associafion of State Highway and Transportation Officials
{AASHTO):
a. M3é&M, Standard Specification for Corrugated Steel Pipe, Metallic—
Coated, for Sewers and Drains.
b. M 190M, Standard Specification for Bituminous Coated
Corrugated Metal Culvert Pipe and Pipe Arches.
C. M196M, Standard Specification for Corrugated Aluminum Pipe for
Sewers and Drains.
2. ASTM International [ASTM):
a. Ci4, Standard Specification for Concrete Sewer, Storm Drain, and
Culvert Pipe.
b. C76, Standard Specification for Reinforced Concrete Culvert,
Storm Drain, and Sewer Pipe.
3. Georgia Department of Transportation Standard Specifications, latest
edition (GADOT Standard Specifications.)
1.02  SUBMITTALS
A. Informartional Submittals: Manufacturer's Certification of Compliance.
PART 2 - PRODUCTS
2.01  PIPE AND FITTINGS
A, As specified in the Data Sheets following "End of Section” and in accordance

with GADOT Standard Specification.
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PART 3 - EXECUTION

334101-2

3.01  INSTALLATION OF PIPE, FITTINGS, AND APPURTENANCES

A, General:

1.

Pipe laying shall proceed upgrade with spigot ends pointing in
direction of flow.

2. Excavaie bell holes at each joint to permit correct assembly and
inspection of entire joint.

3. Pipe invert may deviate from line or grade up to 0.1 foot provided that
finished pipe line will present a uniform bore, and such variation does
not result in alevel or reverse sloping invert, or less than minimum slope
shown.

4, Pipe bedding shall form continuous and uniform bearing and support
for pipe barrel between joints. Pipe shall not rest directly on bell or pipe
joint.

5. Prevent entry of foreign material into gasketed joints.

6. Plug or close off pipes that are stubbed off for manhole, concrete
structure, or for connection by others, with temporary watertight plugs.

7. Storm pipes shall be installed in accordance with GADOT Standard.

B. Concrete Closure Collars: Only use concrete closure collars where shown or

authorized by Engineer.

3.02  SUPPLEMENTS

A, The supplement listed below is part of this Specification.
1. Data Sheet:
Number Title
-05 Reinforced Concrete

2\24963\269463.0000M\Documents\Construction\Specifications {(Phase [)\33 41 01 - Storm Drain Piping.doc
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DATA SHEET

334101-3

SECTION 33 41 01.05
REINFORCED CONCRETE

Item Description
In accordance with Georgia Department of Transportation
Pipe Standard Specification for reinforced concrete pipe. Class il
and Class [V,
END OF SECTION
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33 41 02-1

SECTION 33 41 02

STORM WATER TREATMENT DEVICE

1.0 GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

This tem shall govern the furnishing and installafion of the CDS® by Contech
Engineered Solufions LLC, complete and operable as shown and as specified
herein, in accordance with the reguirements of the plans and contract
documents.

The Contractor shall furnish all labor, equipment and materials necessary to install
the storm water treatment device(s) (SWTD) and appurtenances specified in the
Drawings and these specifications.

The manufacturer of the SWTD shall be one that is regularly engaged in the
engineering design and production of systems deployed for the treatment of
storm water runoff for at least five (5) years and which have a history of successful
production, acceptable to the Engineer. In accordance with the Drawings, the
SWTD(3) shall be a CDS® device manufactured by:

Contech Engineered Solutions LLC
2025 Centre Pointe Drive
West Chester, OH, 45069

Tel: 1 8003381122

Related Sections

1.4.1 Section 02240: Dewatering
1.4.2  Section 02260: Excavation Support and Protection
1.4.3 Section 02315: Excavation and Fill

All components shall be subject to inspection by the engineer at the place of
manufacture and/or installation. All components are subject to being rejected or
identified for repair if the quality of materials and manufacturing do not comply
with the requirements of this specification. Components which have been
identified as defective may be subject for repair where final acceptance of the
component is contingent on the discretion of the Engineer.

The manufacturer shall guarantee the SWTD components against all
manufacturer originated defects in materials or workmanship for a period of
twelve (12) months from the date the components are delivered to the owner for
installation.  The manufacturer shall upon ifs determination repair, correct or
replace any manufacturer criginated defects advised in writing fo the
manufaciurer within the referenced warranty period. The use of SWID
components shall be limited 1o the application for which it was specificaily
designed.

The SWTD manufacturer shall submit to the Engineer of Record a “Manufacturer's
Performance Certification” cerifying that each SWTD is capable of achieving the

I:\26963\26963.0000\Documents\Construction\Specifications\33 41 02 - Stormwater Treatment Device.doc



1.8

33 41 02-2

specified removal efficiencies listed in these specifications. The certification shall
be supported by independent third-party research

No product substitutions shall be accepted unless submitted 10 days prior to
project bid date, or as direcied by the Engineer of Record. Submissions for
substitutions require review and approval by the Engineer of Record, for hydraulic
performance, impact to project designs, equivalent freatment performance, and
any required project plan and report {hydrology/hydraulic, water quality,
stormwater pollution) modifications that would be required by the approving
jurisdictions/agencies. Confractor to coordinate with the Engineer of Record any
applicable modifications o the project estimates of cost, bonding amount
determinations, plan check fees for changes to approved documents, and/or
any cther regulatory requirements resulting from the product substifution.

2.0  MATERIALS

2.1

22

Housing unit of stormwater freatment device shall be constructed of pre-cast or
cast-in-place concrete, no exceptions. Precast concrete components shall
conform to applicable sections of ASTM C 478, ASTM C 857 and ASTM C 858 and
the following:

2.1.1 Concrete shall achieve a minimum 28-day compressive strength of 4,000
pounds per square-inch (psi);

2.1.2  Unless otherwise noted, the precast concrete sections shall be designed
to withstand lateral earth and AASHTO H-20 traffic loads;

1. Cement shall be Type lll Portland Cement conferming fo ASTM C 150;

2.1.4 Aggregates shall conform to ASTM C 33;
Reinforcing steel shall be deformed billet-steel bars, welded steel wire or
deformed welded steel wire conforming to ASTM A 6135, A 185, or A 497.

2.1.6  Joints shall be sealed with preformed joint sealing compound conforming
to ASTM C 990.

2.1.7 Shipping of components shall noi be inificted unfil a minimum
compressive strength of 4,000 psi is attained or five {5) calendar days after
fabrication has expired, whichever occurs first,

internal Components and appurtenances shall conform to the following:

2.2.1 Screen and support structure shall be manufactured of Type 316 and 316L
stainless steel conforming to ASTM F 1267-01;

2.2.2 Hardware shall be manufaciured of Type 316 stainless steel conforming fo
ASTM A 320;

2.2.3 Fiberglass componenis shall conform to the ASTM D-4097

2.2.4 Access system(s} conform to the following:

2.2.5 Manhole casfings shall be designed to withstand AASHTO H-20 loadings
and manufactured of cast-iron conforming to ASTM A 48 Class 30.

3.0 PERFORMANCE

3.1

The SWTD shall be sized fo either achieve an 80 percent average annual
reduction in the total suspended solid load or freat a flow rate designated by the
jurisdiction in which the project is located. Both methods should be sized using a
particle size distribution having a mean particle size {dsp) of 125 microns unless

Z:\269463\26943.0000\Documents\Construction\Specifications\33 41 02 - Stormwater Treatment Device.doc
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4.0

3.2

3.3

3.4

3.5

3.6

334102-3

otherwise stated.

The SWTD shall be capable of capturing and retaining 100 percent of poliutants
greater than or equal to 2.4 millimeters (mm) regardless of the pollutant's specific
gravity (i.e.: floatable and neufrally buoyant materials) for flows up o the
device's rated-freatment capacity. The SWID shall be designed to retain all
previously captured polluiants addressed by this subsection under all flow
conditions, The SWITD shall be capable of capturing and retaining total
petroleum hydrocarbons, The SWID shall be capable of achieving a removal
efficiency of 92 and 78 percent when the device is operating at 25 and 50
percent of its rated-freatment capacity. These removal efficiencies shall be
based on independent third-party research for influent oil concentrations
representative of storm water runoff (20 £ 5 mg/L). The SWTD shall be greater than
99 percent effective in controlling dry-weather accidental oil spills.

The SWITD shall be designed with a sump chamber for the storage of captured
sediments and other negatively buoyant pollutants in between maintenance
cycles. The minimum storage capacity provided by the sump chamber shall be
in accordance with the volume listed in Table 1. The boundaries of the sump
chamber shall be limited fo that which do not degrade the SWID's tfreatment
efficiency as captured pollutants accumulate. The sump chamber shall be
separate from the treatment processing portion(s) of the SWTD to minimize the
probability of fine particle re-suspension. In order to not restrict the Owner's ability
o maintain the SWTD, the minimum dimension providing access from the ground
surface to the sump chamber shall be 16 inches in diameter.

The SWTD shall be designed to capture and retain Total Petroleum Hydrocarbons
generated by wet-weather flow and dry-weather gross spills and have a
capacity listed in Table 1 of the required unit.

The SWTD shall convey the flow  from the peak storm event of the draincage
network, in accordance with required hydraulic upstream conditions as defined
by the Engineer. [f a substitute SWTD is proposed, supporting documentation
shall be submitted that demonsirates equal or belbier upstream hydraulic
conditions compared to that specified herein. This documentation shall be signed
and sealed by a Professional Engineer registered in the $tate of the work. All costs
associated with preparing and certifying this documentiation shall be born solely
by the Contractor.

The SWTD shall have completed field tested following TARP Tier || protocol
requirements

EXECUTION

4.1

4.2

The contractor shall exercise care in the storage and handliing of the SWTD
components prior to and during installation.  Any repair or replacement costs
associated with events occuring after delivery is accepted and unloading has
commenced shall be borne by the contractor.

The SWID shall be installed in accordance with the manufacturer's

IN26963\26963.0000M\Documents\Construction\Specifications\33 41 02 - Stormwater Treatment Device.doc
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4.4

3341 02-4

recommendations and related sections of the confract documents. The
manufacturer shall provide the contractor installation instructions and offer on-site
guidance during the important stages of the installation as identified by the
manufacturer at no additional expense. A minimum of 72 hours notice shail be
provided to the manufacturer prior to their performance of the services included
under this subsection. '

The contractor shall fill ‘all voids associated with lifting provisions provided by the
manufacturer. These voids shall be filled with non-shrinking grout providing a
finished surface consistent with adjacent surfaces. The contractor shall frim all
profruding lifting provisions flush with the adjacent concrete surface in a manner,
which leaves no sharp points or edges.

The contracter shall removal all loose material and pooling water from the SWTD
prior to the fransfer of operational responsibility fo the Owner.

TABLE 1
Storm Water Treatment Device
Storage Capacities

Minimum Sump
CDS Model  [Storage Capacity Minimum Qil
(yd3) /(mS) Storage Capacity
{gal)/{L)
CDS2015-4 0.9{0.7) 61(232)
CDS52015-5 1.5{1.1) 83(313)
CDS§2020-5 1.5(1.1) 99(376)
CDS§2025-5 1.5{1.1) 116(439)
CDS§3020-6 2.1 (1.6} 184{696)
CDs$3025-6 2.1(1.8) 210{795)
CDS3030-6 2.1 (1.6) 236(895)
CDS3035-6 2.1 (1.6) 263(994)
CDS$S3535-7 2.9(2.2) 377(1426)
CDs4030-8 5.6(4.3) 426(1612)
CDS4040-8 5.6 {4.3) 520(1970)
CDS4045-8 5.6 {4.3) 568(2149)
CDS5640-10 8.7(4.7) 758(2869)
CDS$54653-10 8.7{6.7) 265(3652)
CDS5668-10 8.7(6.7) 1172(4435)
CDS$5678-10 8.7(6.7) 1309{49546)
CDS7070-DV 3.6{2.8) 914 (3459)
CDS10060-DV 5.0 (3.8) 792 (2997)
CDS10080-DV 5.0 (3.8) 1057 {4000)
CDS100100-DV 5.0 (3.8) 1320 {4996)
END OF SECTION
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