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DIVISION 2
SITE WORK



SECTION 02012
PROTECTING EXISTING UNDERGROUND UTILITIES

PART 1 - GENERAL

101

A.

1.02

1.03

1.04

1.05

1.06

DESCRIPTION:

Protecting existing underground utilities.

1.  Removing and plugging abandoned lines.

2. Compaction.

3. Protecting thrust blocks.

REFERENCES:

American Society for Testing and Materials International (ASTM):
DEFINITIONS:

Controlled Low Strength Fill: Refer to Section 02210.

Class C Concrete: Refer to Section 03300.

SUBMITTALS:

Submit the following shop drawings in accordance with Section 01300.
1. Record drawings to include record survey coordinates and elevations.
2. Proposed locations for test pits.

QUALITY ASSURANCE:

Comply with the requirements specified in Section 01400.
PROJECT/SITE CONDITIONS:

Pipelines will be indicated on the drawings, but the right is reserved to the Contracting
Officer to make such modifications in location as may be found desirable to avoid
interference with existing utilities.

Protecting Existing Underground Utilities
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PART 2
2.01

A.

PART 3

3.01

3.02

3.03

3.04

Durham

- PRODUCTS
MATERIALS:

Except as indicated, or as specifically authorized by the Contracting Officer, where
existing utilities to remain must be removed, reconstruct utilities with new material of
the same size, type, and quality as that removed.

- EXECUTION
EXAMINATION:
Comply with the requirements in Section 01046.

Notify Dig-Safe at least 72 hours before digging operations are scheduled to begin.

Test Pits: Excavate test pits to field verify the locations, depth of bury, diameter, and
pipe material of existing underground utilities at crossings and at tie-in points before
ordering materials or commencing excavation. Immediately notify the Contracting
Officer if conflicts are encountered.

PREPARATION:

Where utilities are parallel to or cross work, but do not conflict with work, notify the
utility owner at least 48 hours in advance of construction at the crossing. Coordinate the
construction schedule with the utility owner.

PROCEDURES:

Protect in Place: Protect utilities in place, unless abandoned, and maintain the utility in
service, unless otherwise indicated or specified.

Damage to Utilities to Remain: If existing utilities to remain are damaged, immediately
notify utility owner, and repair to owner’s satisfaction.

COMPACTION:
Protecting Existing Utilities:

1. Backfill and compact under and around utilities. Compaction shall conform to
Section 02210.

2. Where compaction cannot adequately be performed around utility due to the
presence of encroaching existing utilities, protect using Controlled Low Strength
Fill.

Protecting Existing Underground Utilities
Meadows Waterline RD Section No. 02012-2



3.05 PROTECTION OF THRUST BLOCKS:

A.  Protect thrust blocks on existing waterlines or sewer force mains in place or shore to
resist the thrust by a means accepted by the Contracting Officer, and reconstruct. If the
thrust blocks are exposed or rendered to be ineffective in the opinion of the Contracting
Officer, reconstruct them to bear against firm unexcavated or backfill material.

1. Provide firm support by backfilling affected portion of the trench for a distance of
2 feet on each side of the thrust block to be reconstructed from the pipe bedding to
the pavement subgrade with either:

a.  Controlled low strength fill, or

b.  Native material compacted to a relative compaction of 95 percent. See
Section 02210 for compaction requirements.

2. Excavate the backfill material for construction of the thrust block.

3. Test compaction of the backfill material before pouring any concrete thrust block.
Concrete shall conform to Section 03300.

3.06 CLOSEOUT ACTIVITIES:

A. Provide in accordance with Section 01700.

END OF SECTION

Protecting Existing Underground Utilities
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SECTION 02013
CONNECTIONS TO EXISTING BURIED PIPELINES

PART 1 - GENERAL

101 DESCRIPTION:

A.  Connecting to Existing Buried Pipelines

1.

Tapping existing buried ductile iron pipelines.

1.02 REFERENCES:

A.  American Society of Mechanical Engineers (ASME):

1.

B16.1: AN Standard for Cast Iron Pipe Flanges and Flanged Fittings, Class 25,
125, 250 and 800

B.  American Society for Testing and Materials International (ASTM):

1.

2.

4.

A36: Standard Specification for Carbon Structural Steel

A325: Standard Specification for Structural Bolts, Steel, Heat-Treated 120/105 ksi
Minimum Tensile Strength

A325M: Standard Specification for Structural Bolts, Steel, Heat-Treated 830 MPa
Minimum Tensile Strength (Metric)

A536: Standard Specification for Ductile Iron Castings

C.  American Water Works Association (AWWA):

1. C110: Ductile Iron and Gray Iron Fittings
2. C153: Ductile-Iron Compact Fittings for Water Service
3. C213: Fusion Bonded Epoxy Coating for the Interior and Exterior of Steel Water
Pipelines
4.  C223: Fabricated Steel and Stainless Steel Tapping Sleeves
5. C509: Resilient Seated Gate Valves for Water Service
6.  C550: Protective Interior Coatings for Valves and Hydrants
7. C800: Underground Service Line Valves and Fittings
Durham Meadows Waterline RD Connections to Existing Buried Pipelines
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1.03

1.04

1.05

A.

Manufacturer's Standardization Society (MSS):

1.  SP-60: Connecting Flange Joint Between Tapping Sleeves and Tapping Valves
2. SP-111: Gray Iron and Ductile Iron Tapping Sleeves

3. SP-113: Connection Joint Between Tapping Machine and Tapping Valve
NSF International (NSF):

1.  61: Drinking Water System Components Health Effects

SUBMITTALS:

Submit the following shop drawings in accordance with Section 01300.

1. Manufacturer’s catalog data for products to be used.

QUALITY ASSURANCE:

Comply with the requirements specified in Section 01400.

DELIVERY STORAGE AND HANDLING:

Comply with the requirements specified in Section 01610.

PART 2 - PRODUCTS

2.01 MATERIALS:
A.  Tapping Sleeves (for tapping outlets 4-inch to 12-inch diameter) for Ductile Iron pipe.
1. Manufacturers:
a.  Smith-Blair
b.  Mueller
2. Products:
a.  Complies with AWWA C223.
b.  Ductile Iron.
C. Bolts, Nuts, and Washers: Type 304 Stainless Steel, coated to protect from
galvanic corrosion.
Durham Meadows Waterline RD Connections to Existing Buried Pipelines
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d.  Outlet: Recessed for tapping valve per MSS-SP 60.
e.  Pressure Rating: To match or exceed rating of existing piping.
B.  Tapping Valves (4-inch to 12-inch diameter):
1.  Manufacturers:
a. Mueller
b.  USPipe
c.  American Pipe
2. Products:
a.  Conforms to AWWA C509.

b. Ends: Conform to ANSI B16.1, Class 125, and MSS SP-60 and MSS SP-
113.

c.  Wedge: Iron, fully encapsulated in rubber.
d.  Stem: Non-rising.
e.  Bonnet and Stuffing Box: 304 stainless steel.
f. Nuts and Bolts: 304 stainless steel.
3. Coating:
a. Fusion bonded epoxy, conforming to AWWA C550.
b.  Certified to meet NSF 61 standard.
4.  Rubber Stopper:
a. Fully expandable rubber, minimum 100 psi pressure rating, or

b.  Carbon steel pivoting head with Buna-N sealing element, minimum 100 psi
pressure rating.

Durham Meadows Waterline RD Connections to Existing Buried Pipelines
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PART 3 - EXECUTION

3.01

A.

3.02

3.03

3.04

Durham Meadows Waterline RD

EXAMINATION:

Tapping: Expose the existing pipeline to be tapped. Verify material of construction and
outside diameter prior to ordering tapping materials.

PREPARATION:

Coordinate work to be performed with Contracting Officer.

INSTALLATION:

Line Stopping:

1.

4.

5.

Install concrete and support thrust blocking before installing the temporary
pressure tapping machinery and valve.

After tapping and line stopping operations have been completed, seal the tee fitting
with an ASTM A36 steel pin-locked completion plug with Buna-N O-ring seal.

Close the fitting with a blind flange meeting the requirements of AWWA C110.
Repair any damage that occurs to line stop fitting, accessories, or existing pipeline.

Dispose of water and existing pipeline at no additional cost to Contracting Officer.

CLOSEOUT ACTIVITIES:

Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02018
VIBRATION MONITORING

PART 1 - GENERAL

101 DESCRIPTION:

A.  Provide vibration monitoring as indicated and in compliance with Contract Documents.

1.

Furnish, install, maintain, monitor, and remove vibration monitoring equipment as
specified and as indicated.

Monitor vibrations, air blast overpressures and noise levels originating from
construction operations as indicated or specified.

Modify construction operation procedures if existing operation creates vibration,
air blast overpressure, or noise exceeding specified amounts.

Vibration monitoring for blasting shall conform to the requirements of this
specification section and the requirements of all applicable Local and State
Authorities.

1.02 QUALITY ASSURANCE:

A. Provide in accordance with Section 01400.

B.  Retain the services of an independent vibration consulting firm with the following in-
house personnel to conduct the following vibration monitoring requirements:

1.

Preparation, signing and stamping of monitoring plans and daily reports, and
overseeing monitoring and interpretation of monitoring equipment shall be
performed by personnel with the following qualifications:

a. Be a Connecticut Licensed Professional Engineer.

b.  Have a minimum of five (5) years experience in the vibration consulting
field.

c.  Have successfully completed at least five (5) projects with vibration-
inducing operations, air blast overpressures, and noise levels equal to or
more severe than those to be encountered.

Installation, monitoring and interpretation of monitoring equipment shall be
performed by personnel with the following qualifications:

Vibration Monitoring
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3.

a. Have at least three (3) years of experience in the operation of monitoring
equipment proposed for use and interpretation of records produced by such
equipment.

b.  Have installed, operated, monitored and interpreted equipment and records
on at least three (3) projects with vibration-inducing operations, air blast
overpressures, and noise levels from similar construction activities.

Performed and maintained calibration records on all instruments used to monitor
the blasting program.

1.03 SUBMITTALS:

A.  Submit the following shop drawings in accordance with Section 01300.

1.

Qualifications of the independent vibration consulting firm's Professional Engineer
as specified in subparagraph 1.02B.1 including the names of the five (5)successful
projects with names, current addresses, and telephone numbers of persons in
charge of representing the owners or the owners at the time of monitored
vibration-inducing operation, air blast overpressures, and noise levels.

Qualifications of the vibration consulting firm's personnel to install, operate and
interpret the monitoring equipment as specified in subparagraph 1.02B.2 including
the name of the personnel and the names of the three (3) projects per person which
they installed, operated, monitored, and interpreted monitoring equipment with
names, current addresses and telephone numbers of persons in charge of
representing the owners or the owners at the time of monitored vibration-inducing
operations, air blast overpressures, and noise levels.

Two weeks prior to commencement of blasting or other vibration inducing
operations, submit in writing the plan for monitoring operations and equipment to
be used to assure compliance with the vibration, air blast overpressure, and noise
limitation. As a minimum, this plan shall provide for the following:

a. Recommended vibration limiting methods to meet the specified peak particle
velocity limitations and locations for taking measurements.

b.  Manufacturer's brochures and written operation instructions for seismograph
recording equipment intended to be used for each vibration occurrence.

Daily reports, while blasting or performing other vibration-inducing operations,
detailing each source of vibration, location of monitoring, and the vibration
records highlighting peak particle velocities. For blasting, include the air blast
overpressure records as well as a plot of particle velocity versus scaled distance.
All daily reports shall be stamped and signed by the Vibration Consulting Firm's
Professional Engineer.

Vibration Monitoring
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PART 2 - PRODUCTS

201

A.

EQUIPMENT:

Provide a low frequency sensitive three-component seismic recording instrument with
wave paper trace, variable trigger level setting, peak particle velocity memory operation
(in inches/second) and air blast overpressure and sound level readout capability that
meets the following criteria:

1.  Seismic Frequency Range: 2 to 200 Hz (+/- 3 dB)

2. Acoustic Frequency Range: 2 to 200 Hz (+/- 1 dB)

3. Velocity Range: 0.02 to 4.0 inches per second.

4.  Sound Range: 90 to 140 dB linear.

5. Transducer: Three mutually perpendicular axes: radial, transverse, and vertical.
6.  Recording: Time-history of waveform capability.

Manufacturers:

1.  Instantel, Inc., Kanata (Ottawa) Ontario, Canada.

2. Slope Indicator Co., Seattle, WA.

3. Thomas Instruments, Inc., Spoffard, NH.

PART 3 - EXECUTION

3.01

A.

EXAMINATION:

Furnish specified instrumentation to be installed, operated and interpreted by the
vibration consulting firm's personnel, as specified below and indicated.

Monitor vibrations and record the entire particle velocity wave train, not just peak
velocities. Obtain accurate, legible seismometer records of monitored vibrations.

Perform all blasting and other vibration-inducing operations so that vibrations reaching
adjacent structures and facilities are within specified limits.

Monitor vibrations by measuring the peak particle velocity in the vicinity of work. Peak
particle velocity is defined as a maximum vector sum of three velocity components,
measured concurrently in mutually perpendicular directions at any point by an
instrument. The peak particle velocity as measured by the vibration consulting firm's
personnel on or at the location as specified in the submitted vibration monitoring plan,
shall not exceed the limits specified below:

Vibration Monitoring
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3.02

Peak Particle Velocity
Type of Concrete Aqge of concrete (hrs) in./sec

Mass Concrete

(footings, mats, slab-on-grade, 0-10 1.0
fill concrete, etc.) 11 and over 2.0
Concrete Structures 0-11 0.5
(walls, columns, elevated 11-24 1.0
slabs, etc.) 24 and over 2.0
Existing Structures, residences - 0.5
or utilities

Air blast over pressures resulting from the blasting shall be recorded. Operate the
instruments to make a permanent record for each blast.

In the event any recordings indicate that vibration or air over pressure limits are being
exceeded, immediately suspend all blasting and other vibration-inducing operations and
submit a report to the Contracting Officer. Revise operations to reduce vibrations and
submit a copy of the revised procedure to the Contracting Officer at no additional cost to
the Contracting Officer.

If evidence of displacement or damage to utilities, equipment, or structures is observed
or reported, immediately notify the Contracting Officer and discontinue operations
creating the vibrations. Revise operation to reduce vibrations and submit a copy of the
revised procedure to the Contracting Officer.

Restore or replace utilities, equipment, or structures damaged by vibrations or air blast
overpressures at no additional cost to the Contracting Officer.

CONTRACT CLOSEOUT:
Provide in accordance with Section 01700.

END OF SECTION

Vibration Monitoring
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SECTION 02053
EXCAVATED MATERIAL MANAGEMENT PLAN
PART 1 - GENERAL
1.01 SCOPE OF WORK

A. The Contractor shall comply with the requirements of this section for transport, access,
institutional and regulatory requirements for disposal of excavated materials from the
Durham Manufacturing Company located at 201/203R Main Street, Durham CT in the
area shown on the Drawings. The Contractor shall be responsible for managing excavated
materials so as to conduct the Work as described herein, within the boundaries of this
property.

B. The Contractor is responsible, subject to review by the Contracting Officer, for
characterizing excavated materials, as needed for disposal and to transport and dispose of
the materials in a safe and legal manner. The Contractor may characterize soil on-site
following excavation, or may precharacterize soil in place prior to excavation, as
appropriate to meet disposal facility requirements. Excavated materials shall not be stored
off-site prior to transport for disposal. The Contractor shall determine the destination
facilities subject to approval by EPA, and means of transport using a licensed hauler, and
shall prepare appropriate shipping documentation. Available soil data from this location
are included in Appendix D of the Contract Documents.

C. Requirements of this section apply to soil from trenching or other excavation activities at
201/203R Main Street as shown on the Drawings.

D. For contaminated soils/waste that are encountered during pipeline trenching and other
excavation activities outside of the limits of the Durham Manufacturing Company property
or on property not owned by the utility, and contamination was not created by the utility,
the Contractor shall comply with the requirements of the CT DEEP Guidance for Utility
Company Excavation (included as Attachment A).

1.02 RELATED SECTIONS

A. Section 01070 — Regulatory Requirements

B. Section 01300 — Submittals

C. Section 01120 — Health & Safety

D. Section 01400 — Quality Assurance

E. Section 01410 — Sampling Procedures and Laboratory Services

Excavated Material Management Plan
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F.  Section 02241 — Construction Water Management

G. Section 02210 - Earth Excavation, Backfill, Fill, and Grading

1.03 REFERENCES

Compliance with all applicable regulations, including but not limited to the following, is
required. All Work shall be conducted in compliance with applicable regulations and
policies, as well as any changes or addenda to the same as set forth prior to the completion
of the Work. Nothing in this section will limit the Contractor’s responsibility to adhere to
these regulations and recognized standards and regulatory practices. The EPA will not be
responsible at any time for Contractor’s violations of any applicable local, state, or federal
regulations or endangerment of his employees or of his Subcontractors.

A. Code of Federal Regulations (CFR)

1. Code of Federal Regulations (CFR) Title 40: Protection of Environment, including but
not limited to the following:

a.
b. 40 CFR Part 262 - Standards Applicable to Generators of Hazardous Waste
C.

d. 40 CFR Part 264 - Standards for Owners and Operators of Hazardous Waste

40 CFR Part 261 - Identification and Listing of Hazardous Waste
40 CFR Part 263 - Standards Applicable to Transporters of Hazardous Waste

Treatment, Storage, and Disposal Facilities

40 CFR Part 265 - Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities

40 CFR Part 266 - Standards for the Management of Specific Hazardous Waste
and Specific Types of Hazardous Waste Management Facilities

40 CFR 300.440 - Procedures for planning and implementing off-site response
actions

2. CFR Title 49: Transportation, including but not limited to the following:

a.

Tao0oT

49 CFR Part 172 - Hazardous Materials Table, Special Provisions, Hazardous
Materials Communications, Emergency Response Information, Training
Requirements, and Security Plans

49 CFR Part 173 - Shippers -- General Requirements for Shipments and Packaging.
49 CFR Part 178 - Specifications for Packaging

49 CFR Part 179 - Specifications for Tank Cars

Resource Conservation and Recovery Act (40 CFR 260 through 267)

B. State Regulations

1. Connecticut Regulation of Department of Environmental Protection concerning
Remediation Standard (Sections 22a-133k-1 thru 22a-133k-3 of Regulations of
Connecticut State Agencies).

Excavated Material Management Plan
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1.04

2. Connecticut Hazardous Waste Management Regulations (Sections 22a-454-1 and 22a-
209-17 of the Regulations of Connecticut State Agencies).

3. Connecticut Hazardous Waste Transporter Permit Regulations (Section 22a-449(c)-11
of the regulations of Connecticut State Agencies).

4. Connecticut Solid Waste Management Regulations (Chapter 446d).

5. Connecticut General Permit for Contaminated Soil and/or Sediment Management
(Staging and Transfer) (Section 22a-208a(i).

6. Connecticut Permit Requirements for Waste Facilities (Section 22a-6h and 22a-454)
7. Connecticut RCRA “Contained-In” Policy.

Local Fire Department regulations.

DEFINITIONS

CT RSR: Connecticut Regulation of Department of Environmental Protection concerning
Remediation Standard

EPA: U.S. Environmental Protection Agency

Embedded Debris: Man-made debris greater than 6” length in any dimension, encountered
within or in contact with soil which is excavated. Embedded Debris may include pavement
and foundations.

Excavated Material: Excavated soil and embedded debris

OSHA: Occupational Safety and Health Administration

PID: Photoionization Detector

Shipping documents: refers to Uniform Hazardous Waste manifests or other manifests,
Bills-of-Lading, Material Shipping Records, or any other document required by State or
Federal regulation, or by the destination facility, to be carried by the excavated material
transporter. The Transport document must also provide for certification of receipt by the
destination facility. The Transport document shall describe the contents of the load in

accordance with State or Federal regulations or destination facility requirements.

Classifications for Excavated Material:

1. Characteristic Hazardous Waste: Excavated soil defined as RCRA characteristic
hazardous waste as determined by the Toxic Characteristic Leaching Procedure in

Excavated Material Management Plan
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1.05

accordance with 40 CFR 261, but not otherwise listed waste. Note: based on available
data, as provided in Appendix D, soil that meets the definition of RCRA Characteristic
Hazardous Waste is not known to be present in the water service line work area;
however, RCRA Characteristic Hazardous Waste is present in soil at the Durham
Manufacturing Facility.

2. Connecticut-Regulated Soils containing VOCs: Soil with one or more volatile organic
compounds at concentrations exceeding applicable CT Remediation Standard
Regulations and/or Cleanup Levels, but not hazardous waste.

3. Connecticut-Regulated Soils not containing VOCs: Soil with one or more compounds
not including VOCs at concentrations exceeding applicable CT Remediation Standard
Regulations and/or Cleanup Levels, but not hazardous waste.

SUBMITTALS
Submit in accordance with Section 01300 — Submittals.
Submittals shall include all required information specified in this section.

Soil Management Plan: The Contractor shall provide the plan to the Engineer for review
60 calendar days after NTP.

Destination Facilities: No less than three weeks prior to transport of any contaminated
material off-site, the Contractor shall submit a written list of proposed destination facilities,
including facility name, address, contact name and phone number, title of contact person,
and EPA permit numbers for the facility, the facility criteria for acceptance (test type and
frequency) of soil, and any other relevant information related to the facility, including but
not limited to: working hours; days of operation; name, address, and telephone number of
the chief municipal officer and health officer of the town/city in which the landfill or
recycling/disposal facility is located; and information on landfill closure schedule, if
applicable. A complete copy of the EPA Off-Site Compliance Request Form shall be
provided.

Transporters: No less than one week prior to transportation, provide name and address of
all hazardous material transporters to be used to complete project including state
transporter identification number and expiration date and proof of permit, license, or
authorization to transport hazardous material in all affected states.

Shipping documents for excavated materials: The Contractor shall submit the signature-
ready shipping documents to Contracting Officer for signature 14 days prior to soil
removal. Submittals shall be prepared in accordance with applicable regulations.

Excavated Material Disposal Report: The Contractor shall provide the completion report
to the Contracting Officer within 30 days of completion of soil removal.

Excavated Material Management Plan
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1.06

Completed Shipping documents: Within twenty-one (21) days after final transport off-site
of contaminated soil or water, the Contractor shall submit completed copies of the
documentation related to the disposal, including but not limited to certified disposal facility
weight slips. The Contractor shall submit final shipping documents to state agencies as
required by state regulations of Connecticut and the destination states, with copies
provided to the Contracting Officer.

PERFORMANCE REQUIREMENTS
General Requirements:

1. The Contractor shall provide all facilities, labor, materials, tools, equipment,
transportation, supervision, and related Work necessary to complete the Work
specified in this section.

2. The Contractor shall be responsible for excavation and removal of material for legal
disposal. The Contractor shall excavate, manage, handle, segregate, store, load, treat,
recycle, reuse, transport, discharge, and/or dispose of soils in compliance with the
provisions of CT RSRs and all other applicable federal, state, and local regulations and
bylaws, and the criteria of this section.

3. The Contractor shall be responsible for all material characterization, sampling and
analysis.

4. The Contractor may choose to characterize excavated soil from on-site stockpiles or
may choose to precharacterize soils in place prior to excavation to allow direct loading
of excavated materials. Characterization methods must comply with the requirements
of the disposal facility.

5. Excavated material storage, transportation, disposal and treatment, dust and vapor
control measures, field monitoring, and contingencies for materials suspected or
confirmed to be contaminated are also included in the Work to be performed by the
Contractor.

6. Construction workers, surrounding human populations and environmental receptors
shall be protected from exposure to oil or hazardous materials during excavation
activities.

Excavation Requirements

Excavation activities shall be limited to only those actions that are necessary for completion

of the project. Excavation shall be performed in a local and controlled manner, such that it
does not result in exacerbation of existing contamination.

Excavated Material Management Plan
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Excavate materials by methods that will permit observation to identify, test, and
segregate excavated materials, and that will reduce the potential for mixing materials
with different classifications.

The Contractor shall allow sufficient time for the Contracting Officer to observe the
excavation and excavated materials, and shall collect representative samples for use by
the Contracting Officer as directed by the Contracting Officer

Excavated material removed from the project area shall be managed in compliance with
the provisions of all applicable Federal, State and local laws.

The Contractor shall notify the Contracting Officer immediately of excavated material
that is observed to be contaminated with a separate phase product, or a waste not
otherwise specified that cannot be identified by field inspectors. Further excavation
shall be halted until the Contractor and the Contracting Officer evaluate the situation
and determine the appropriate course of action to safeguard workers, the public, and
the environment.

C. Excavated Material Handling and Storage

1.

The Contractor shall implement a soil tracking system in compliance with the Soil
Management Plan.

The Contractor shall manage materials encountered during excavation in a manner that
is protective of health, safety, public welfare, and the environment.

The handling and storage of excavated soil material shall be within the Site boundary
designated on the Drawings, according to the procedures presented herein and as
directed by the Contracting Officer.

Excavated material stockpiles, if used, shall be covered and secured as required in this
section, to minimize airborne transport of material, runoff, and saturation and seepage
from precipitation. The Contractor has the option of drumming excavated material for
off-site disposal.

The Contractor shall be responsible for scheduling and coordinating the removal of
material from the Site based on the available space. It shall be the Contractor’s
responsibility to obtain the required chemical testing data in a timely manner consistent
with the Contractor’s schedule for removing excavated materials.

The Contractor shall perform an analytical characterization program of the material as
required by the destination facility. The Contractor shall obtain a laboratory and
provide all labor and materials to collect soil samples and to transport the samples to
the laboratory for chemical analysis in accordance with the requirements of the contract
documents. The Contractor shall provide the characterization data to the Contracting
Officer.
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7.

Based on the characterization results and comparison to material classifications
identified herein, the Contractor may elect to perform supplemental characterization
testing to provide information necessary to obtain facility approval at no additional cost
to the Contracting Officer.

D. Excavated Material Transport and Disposal

1.

The Contractor shall be responsible for the legal disposal of all excavated material
generated during the Work.

All excavated material shall be transported to and disposed of at a permitted disposal
facility approved by EPA for such materials.

The Contractor shall evaluate the material based on the testing data and propose the
destination facility and contract directly with the facility for the disposal of the material.
The Contractor shall provide documentation to the Contracting Officer, with
supporting analytical data and rationale, that the facility may accept the material under
its governing permit(s).

The Contractor shall prepare signature-ready drafts of shipping documents for
shipment of the material, and submit them and all supporting data to the Contracting
Officer for review.

The Contracting Officer reserves the right to direct the Contractor to re-evaluate the
destination facility determination, based on the Contracting Officer’s interpretation of
the excavated material characterization data, any analytical results from split samples
the Contracting Officer may collect, or regulatory status of the facility. Upon approval
of the destination facility and shipping papers by the Contracting Officer, the
Contractor shall coordinate and make all necessary arrangements for transportation of
the material to the appropriate reuse/disposal/treatment facility.

The Contractor shall not remove any excavated material from the Site without a
shipping document signed by the Contracting Officer,

1.07 QUALITY ASSURANCE

A. Provide in accordance with Section 01400 — Quality Assurance.

B. General: The Contractor shall conform to all applicable requirements, ordinances,
regulations, and laws.

C. Inspection
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1. The Contracting Officer will observe the Contractor’s activities associated with the
Work under this section on behalf of the EPA and will provide on-site observation of
excavation operations to assess:

a. requirements for excavated material segregation, storage, and handling;

b. requirements for excavated material transportation and final destination based on
observations, screening and results of chemical characterization by the Contractor;

c. Environmental controls at all excavated material storage areas.

2. All services shall be subject to inspection by the Contracting Officer. The Contracting
Officer shall have the right, but not the duty, to inspect and obtain copies of all written
licenses, training records, permits, and approvals issued by any government entity or
agency to the Contractor, which are applicable to the performance of services under
this section; to inspect and test, at its own expense, transportation vehicles or vessels,
containers, and treatment facilities provided by the Contractor; and to inspect the
handling, loading, storage, transportation, treatment, and disposal operations
conducted by the Contractor in the performance of the Work.

3. The Contracting Officer will have the right to inspect and obtain duplicates of all
samples collected by the Contractor. If requested, the Contractor shall collect and
supply these samples to the Contracting Officer for analyses by the Contracting
Officer’s laboratory. Contractor shall resolve any discrepancies between Contractor
and Contracting Officer analytical results to the satisfaction of the Contracting Officer
at no additional cost to the Contracting Officer. Actions to resolve discrepancies may
include review of data or resampling and analysis at no additional cost to the
Contracting Officer.

4. The Contracting Officer will be afforded free access to any facility used by the
Contractor and any Subcontractors in performing the services described in this section,
including offices and facilities where contract-related records are retained.

5. The Contractor is solely and exclusively responsible for the quality of all services
performed under this contract. The Contracting Officer’s right to conduct inspections
at Contractor or Subcontractor facilities does not relieve the Contractor of this
responsibility. Neither the Contracting Officer’s failure to make such inspection, nor
failure to discover nonconforming services, impose any liability on the Contracting
Officer, shall prejudice the rights of the Contracting Officer thereafter to reject services,
nor relieve the Contractor of its obligation to perform Work strictly in accordance with
the contract and applicable local, State and Federal regulations.

6. The Contractor shall be responsible for all corrective actions required to address non-
compliance issues discovered during inspections at no additional cost to the
Contracting Officer.

Excavated Material Management Plan
Durham Meadows Waterline RD Section No. 02053-8



1.08

PROJECT/SITE CONDITIONS

Environmental sampling and analysis has been conducted throughout the project area.
Subsurface soils and groundwater were sampled and analyzed as summarized in the
referenced reports. Refer to Soil Analytical Results Table, provided in Appendix D of the
Contract Documents.

The Contractor is responsible for determining if such information is valuable for completing
the Work. No basis for claim shall result from the Contractor’s failure to completely
characterize any waste material.

Historic data in Appendix D are made available to the Contractor for information only and
shall not be interpreted as a warranty of subsurface conditions.

PART 2 - PRODUCTS

2.01

A

PRODUCTS

Soil Management Plan: The Soil Management Plan shall identify: (a) specific plans and
proposed implementation schedule for Work, including excavated material storage, erosion
control, and soil transportation and disposal, (b) contingency procedure for notification of
the Contracting Officer of unexpected contamination and of modifications to the plan, and
(c) proposed environmental monitoring. The Soil Management Plan shall include:

1. Proposed destination facilities.

2. Characterization data to be collected by the Contractor as needed by their disposal
facilities.

3. Plan for building and removing stockpiles relative to the disposal categories identified
in this section, including a location map.

4. Transport document procedures for transport from the Site to final destination.
Documentation required by the destination state must be provided.

5. Soil tracking system to track all excavated soils between excavation and final
disposition. The tracking system shall consist of, for each category of soil transported:
a. Location, depth, and date of excavation
b. Stockpile or drum identification and location, if applicable
c. Stockpile sampling locations, if applicable
d. Daily log sheets and field records documenting field screening and chemical
characterization sampling

6. Procedures for routine field screening and observation during excavation, including:
a. Frequency of screening and observations
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2.02

b. Checklist for visual and olfactory observations
c. Instructions for headspace screening
d. Equipment and instrument requirements

Shipping documents for excavated materials: The Contractor shall submit the signature-
ready shipping documents to Contracting Officer for signature 14 days prior to soil or
waste removal. Submittals shall be prepared in accordance with applicable regulations.

Excavated Material Disposal Report. The report shall include details of waste quantities,
means and location of disposal and following information, as applicable:

1. Description of Work performed, including deviations from the Soil Management Plan
2. Soil characterization data

3. Summary of soil quantities removed and transported to each destination facility and
dates of transport

4. Certificates of final treatment/disposal signed by the responsible facility official

Completed Shipping documents.

1. Each transport document shall note the truck registration number, state of registration,
driver, and date of removal.

2. Within twenty-one (21) days after final transport off-site of any material, the
Contractor shall submit completed copies of the documentation related to the disposal,
including but not limited to: certified disposal facility weight slips.

3. The Contractor shall submit final shipping documents to state agencies as required by
state regulations of Connecticut and the destination states, with copies provided to the
Contracting Officer.

MATERIALS

Polyethylene plastic: Provide polyethylene plastic sheeting with a minimum thickness of 20
mil (liner) and polyethylene sheeting with a thickness of 6 mil (cover).

Jersey barriers and/or hay bales to segregate the Work areas and excavated material
storage perimeters.

Granular absorbent: Provide granular absorbent such as Speedy-Dry or approved equal.
Furnish all drums, storage containers, packing materials, and related products, and

materials required for collecting, storing and transporting hazardous materials in
compliance with State, EPA, and U.S. DOT requirements.
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2.03 EQUIPMENT

A. Photoionization detector capable of calibrating to 100 parts per million by volume (ppmv)
for use in field screening. Photoionization detector shall have a minimum detection limit of
1 ppmv. Calibration standard shall be suitable for known site-related contaminants.

PART 3 - EXECUTION

3.01 APPLICATION

A. Characterization of Site Soil

1.

The Contractor shall be responsible for characterizing soil for appropriate disposal.
The Contractor may choose to perform precharacterization of soil prior to excavation
to allow load and go operations.

The Contractor shall be responsible for collection, transporting, and analyzing all soil
samples.

The Contractor shall inform the Contracting Officer prior to collecting samples so that
the Contracting Officer can observe the sampling locations and procedures.

All sampling shall be performed in accordance with Sampling and Analysis Plan
prepared by the Contractor and approved by the Contracting Officer (Section 01410).

The Contractor shall evaluate the soil based on the testing data and proposed
destination facility based on the resultant classification of the material.

B. Field Screening and Observation During Excavation

1.

The Contractor shall conduct field screening of excavated materials, as it is generated,
to identify gross contamination (if present) that could affect construction safety and
subsequent handling of excavated materials.

Excavated soils will be field-screened for the presence of oil and hazardous materials,
using appropriate visual, ambient air, and jar headspace evaluations. For ambient air
and jar headspace screening, a photoionization detector or suitable equivalent and
calibrated daily shall be used.

Headspace Screening Criteria: Headspace screening will be performed whenever there
are obvious visual or olfactory changes in the material or at least once every hour
during the excavation or for every 50 cubic yards of material or as required to fully
evaluate the soil. Excavated material will be segregated based on headspace readings
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for separate chemical characterization by laboratory analysis in order to isolated soils
with different levels of contamination that may be suitable for different destination
facilities. Excavated materials shall be segregated by headspace reading as follows:
less than 10 ppmv, 10 ppmv to 100 ppmv, and greater than 100 ppmv.

4. Visual and Olfactory Criteria: Excavated soils shall be monitored for visual and
olfactory evidence of contamination, including, but not limited to, discoloration,
texture, and odor. If material has staining or odor; or exhibits unnatural color, product,
unidentified waste or other indications of contamination, the excavated material will be
segregated from other excavated materials for separate chemical characterization by
laboratory analysis.

C. Embedded Debris

1. Embedded debris which exceeds size requirements of the destination facility shall be
separated from soil.

2. Embedded debris shall be cleaned of loose materials and inspected for staining, odor, or
evidence of contamination.

3. The Contractor shall notify the Contracting Officer of embedded debris which has
evidence of contamination prior to off-site transport.

4. Embedded debris which has evidence of contamination shall be set aside for evaluation
by the Contracting Officer.

5. Embedded debris shall be broken to a size to facilitate hauling and disposal.

6. All embedded debris shall be disposed of at an EPA-approved facility

7. Embedded debris that is free of evidence of contamination shall be classified as a
Connecticut-Regulated Soil not containing VOCs.

D. Management of Excavated Material Storage Areas

1. The Contractor shall coordinate with the Contracting Officer and with to identify a
suitable location within the property boundary for the temporary storage of excavated
material prior to transport off-site.

2. The Contractor shall store material in a manner that is protective of health, safety,
public welfare, and the environment.

3. Excavated material that has been characterized and is awaiting disposal shall be
segregated from uncharacterized soils and from grossly contaminated soils.

4. Stockpiling, if used, shall be done according to the following procedures:
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a. All excavated material storage shall be performed within the security of continuous
construction fencing.

b. The Contractor shall be responsible for protecting each stockpile from
precipitation, stormwater runoff, and other forms of moisture.

c. The Contractor shall place polyethylene sheeting (20 mil) on ground in excavated
material stockpile area or drum storage area, with a minimum overlap of 18 inches
for adjacent sheets, and overhanging the berm or containment.

d. All stockpiles shall be shaped and graded to facilitate surface drainage. The
Contractor shall take appropriate measures to prevent dust and leachate from
leaving any stockpile.

e. Place stockpiled soil on prepared surface.

f. Cover the stockpiles at all times with polyethylene or other suitable tarp, secure the
cover in place to prevent dust blow off and withstand wind and rain.

g. Hold downs which will not tear the sheeting (i.e., tires or sand bags) shall be used
approximately every 15 feet.

h. Collect drainage water for transport and treatment in accordance with Section
02241 — Construction Water Management. Alternately, the Contractor may elect to
dispose of water at an off-site facility in lieu of on-site treatment and discharge, at
no additional cost to the Contracting Officer, the EPA, or the State.

i.  Minimize the contact of workers and passers-by with stockpiled material.

j. Clearly label, mark, and classify stockpiles or drums by type, for recycling, reuse or
disposal.

k. Alternatively, excavated material shall be stored as directed in the Soil Management
Plan in a manner that provides similar level of control of emissions, runoff, and
leachate.

5. Based on analytical results and as approved by the Contracting Officer, the Contractor
may merge or further segregate stored materials.

6. Storage shall comply with the substantive requirements of the Connecticut General
Permit for Contaminated Soil and/or Sediment Management (Staging and Transfer)
(Section 22a-208a(i)).

7. Under no circumstances will stored excavated material be allowed to remain in storage
for longer than 45 days.

E. Transportation and Disposal of Excavated Material

1. No excavated material shall be transported from the Site until all shipping documents
are completed.

2. The Contractor shall be responsible for proper handling, loading, transportation and
disposal of materials in accordance with applicable federal, state and local laws.
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3. Prior to transport the Contractor shall drain all materials of free liquid. Liquids shall be
collected and transported to a location designated by the Contracting Officer for
treatment and disposal, in accordance with Section 02241 — Construction Water
Management. Alternately, the Contractor may elect to dispose of water at an off-site
facility in lieu of on-site treatment and discharge, at no additional cost to the
Contracting Officer, the EPA, or the State.

4. The Contractor shall not remove excavated material from the Site without approval of
the Contracting Officer.

5. The Contractor shall load and transport material to the receiving facilities in accordance
with U.S. DOT, EPA, OSHA, and State regulations.

6. The Contractor shall utilize hauler(s) that are licensed in all states affected by transport.

7. The Contractor shall coordinate the schedule for truck arrivals and departures at the
storage areas to meet the approved project schedule.

8. Materials shall not be delivered to any facility other than that listed on the transport
document.

9. The Contractor shall be responsible for inspecting the access routes for road
conditions, overhead clearance, and weight restrictions, and shall provide traffic control
when needed.

10. Materials removed for disposal shall be loaded within the limits of the storage area. A
tarpaulin shall cover all trucks leaving the project areas. Soil material shall be removed
from truck tires within a designated decontamination area prior to leaving the storage
area. The Contractor shall take all steps necessary to prevent debris and fluid from
being spilled from trucks or tracked from the storage area onto local streets. Each
workday or more often as conditions warrant or as directed by the Contracting Officer,
the Contractor shall clean local streets of any spillage, soil, and debris.

F. Handling of Characteristic Hazardous Wastes: Separate, store, and dispose of hazardous
wastes according to applicable regulations (if applicable).

1. All materials shall be disposed of in accordance with the EPA Off-Site Rule.

2. The Contractor shall prepare hazardous waste manifest(s) identifying the EPA Region
1 as the generator. Contracting Officer shall sign the manifests as an agent for the EPA
prior to transport and disposal of hazardous wastes. The Contractor shall track and
distribute all copies of the manifest to the appropriate agencies and the Contracting
Officer. The Contractor shall provide a copy of the manifest for review by the
Contracting Officer prior to scheduling waste pick-up.
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3. The Contractor shall provide for the safe transportation of all hazardous waste
materials for proper final disposal at a licensed facility.

4. Disposal Facility Requirements:

a.

The Contractor shall furnish to the Contracting Officer, no less than three weeks
prior to disposal, the names, locations, EPA/RCRA ID numbers, facility contacts,
and documentation that the facilities will accept the waste, for at least two eligible
disposal facilities. The Contractor shall designate one disposal facility as the
primary facility and the other as the alternate facility should project conditions
require the use of a back-up facility. Any additional costs if an alternate facility is
used shall not be incurred by the Contracting Officer.

The final disposal facilities shall be approved by EPA prior to removal of any
hazardous wastes. A completed copy of the EPA Off-Site Rule Compliance
Request Form shall be provided to the Contracting Officer. Coordination of this
approval shall be conducted by Contracting Officer.

Contractor-selected disposal facilities shall be established, fully operational, and in
full compliance with all applicable federal, state and local regulations. The
Contractor shall document that the disposal locations proposed have all
certifications and permits as required by local, State, and Federal regulatory
agencies to receive and dispose of hazardous materials or wastes, including tank,
drums and tank and drum contents.

The Contractor shall obtain approvals or letters of intent and facility information for
the disposal facilities and/or recycle facilities selected to receive wastes. The
Contractor shall furnish such documents to the Contracting Officer no less than one
week prior to disposal. The facilities information shall include the following:

1) The disposal facilities shall provide written confirmation that they are
permitted to accept and will accept the hazardous waste of the general
quality and quantity described by these specifications.

2) The disposal facilities shall provide a listing of all permits, licenses, letters of
approval, and other authorizations to operate that they hold, pertaining to
the receipt and management of the waste specified in these specifications.

5. Transportation Requirements

a.

Before offering hazardous waste for transportation off-site, the Contractor shall
package that waste in compliance with applicable regulations of the Department of
Transportation (DOT), 49 CFR Parts 173, 178, and 179.

Before offering hazardous waste for transportation off-site, the Contractor shall
label each package in compliance with the applicable regulations of the DOT,
49 CFR Part 172, as may be amended from time to time.

Before transporting hazardous waste off-site, the Contractor shall placard, or offer
the initial transporter the appropriate placards, in compliance with regulations of
the DOT, 49 CFR Part 172, as may be amended from time to time.

The Contractor shall transport material off-site for final disposal to the disposal
facility approved by the EPA and Contracting Officer.

The Contractor shall transport material from the Site to the disposal facilities in
accordance with all DOT, EPA, state, local, and other applicable regulations.
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f. The Contractor and/or transporter(s) shall be licensed in all states affected by
transport.

g. The Contractor shall be responsible for ensuring that all containers are labeled and
sealed properly and that spillage does not occur during transport.

h. The Contractor shall maintain complete control of the transport of waste and in
case of a spill, shall be responsible for all clean-up.

I. The vehicle which is used for the transport of hazardous waste shall bear all
markings, including placards, required by any federal or state statute or regulation.

J- The Contractor shall have in place:

1)
2)
3)
4)
5)

6)
7)

Current registration with DOT via the Hazardous Materials Certificate of
Registration;

Insurance coverage based on type of waste/vehicle;

DOT safety rating;

Results of state inspections of terminals which usually address level of
maintenance and the general condition of the company's equipment;
Verification that Contractor keeps transportation manifests on file for three
years from the date of transport, including emergency telephone numbers;
Name and address of all hazardous waste transporters; and

EPA identification number and expiration date.

6. Vehicle for off-site transport of hazardous waste must be DOT approved and must
display the proper DOT placard. Such vehicles must also conform with appropriate
State(s), local, Federal hazardous materials requirements and/or other relevant
transportation requirements.

I.  Spill Responsibility

1. The Contractor is solely responsible for any and all spills or leaks of hazardous
materials during the performance of the Work which occur as a result of or are
contributed to by the actions of its agents, employees, or Subcontractors. The
Contractor agrees to clean up such spills or leaks to the satisfaction of the Contracting
Officer and in a manner that complies with applicable Federal, State and local laws and
regulations.

END OF SECTION
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CT DEEP Guidance for Utility Company
Excavation

The Department of Energy & Environmental Protection (DEEP) currently recommends the
following procedure to be followed by utilities that encounter contaminated soil during repair
or construction activities. This applies to cases where:

1. Contaminated soils/waste are encountered on property not owned by the utility, and
2. Contamination was not created by the utility.

The utility may reuse the contaminated soil in the same excavation within the same area of
concern without prior approval by DEEP provided:

1. Any condition that would be a significant environmental hazard as defined in
CGS Section 22a-6(u) is reported by the utility and that the location is
identified on a map submitted to the DEEP Remediation Division.

2. Any excess contaminated material is disposed in accordance with solid and
hazardous waste regulations as appropriate.

3. The upper 1 foot of the excavation is filled with clean fill material or paved.

Any sampling required to make a determination as to whether a significant environmental
hazard exists or how excess soils will be disposed will be the responsibility of the public or
private entity performing the excavation.



SECTION 02100

SITE PREPARATION

PART 1 - GENERAL

1.01

A.

1.02

A.

DESCRIPTION:
Provide labor, material, tools, and equipment to prepare site as indicated and specified.
RELATED WORK:

Section 02210: Earth Excavation, Backfill, Fill and Grading

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.01

A.

3.03

EXISTING TREES AND VEGETATION:

Avoid cutting or injuring trees and vegetation outside easement line and outside areas to
be cleared as indicated, without Contracting Officer's permission.

Accept responsibility for damages outside these lines.

Remove trees and stumps within permanent and temporary easement as designated by
Contracting Officer or as indicated.

EXISTING STRUCTURES AND PROPERTY:

Remove existing signs, posts, catchbasin frames and grates, manhole frames and covers,
and granite curbing within construction path unless directed otherwise.

Store at a site designated by Contracting Officer, items in reusable condition as
determined by Contracting Officer.

For work in loamed areas, strip loam to one side to avoid mixing with excavation
materials. Do not take loam from site.

CLEARING:
Cut or remove trees, brush, and other vegetable matter such as snags, bark and refuse,

from areas to be cleared. Clear ground to width of permanent easement unless otherwise
directed.
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3.04

3.05

3.06

Cut trees, stumps, and stubs to be cleared, except where clearing done by machinery, as
close to ground surface as practicable, but no more than 6 in. above ground surface for
small trees and 12 in. for larger trees.

Bury elm bark, at least 1 ft. deep, or burn in incinerators off site with antipollution
controls and fire prevention controls, to prevent spread of Dutch Elm disease as required
by applicable laws.

CLEARING IN WOODED AREAS:

Chip and stockpile wood cleared at location directed by Contracting Officer. Do NOT
PERMIT use of elm wood and elm bark as wood chips.

GRUBBING, STRIPPING, DISPOSAL.:

Remove stumps and roots larger than 1/2 in. in diameter to the depth of 12 in below
proposed water main.

Strip stumps, roots, foreign matter, topsoil, loam and unsuitable earth from ground
surface. Utilize topsoil and loam insofar as possible for finished surfacing. Do not take
loam from site.

Promptly dispose off site material from clearing and grubbing not reused or stockpiled.
In doing so, observe all applicable laws, ordinances, rules and regulations. Do not
consider work completed until final cleaning, unless otherwise directed.

CONTRACT CLOSEOUT:

Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02160

EXCAVATION SUPPORT SYSTEMS

PART 1 - GENERAL
101 DESCRIPTION:

A. Provide excavation support systems as indicated and in compliance with Contract
Documents.

B.  Design, furnish, and install excavation support systems to maintain lateral support,
prevent loss of ground, limit soil movements to acceptable limits and protect from
damage existing and proposed improvements including pipelines, utilities, structures,
roadways, railroads and other facilities.

C. The requirement of specified excavation support systems in areas indicated on the
drawings does not relieve the Contractor from the responsibility of furnishing and
installing proper temporary excavation support systems in other areas.

D. Common types of excavation support system include, but are not limited to; singular or
multiple stages comprised of cantilevered or internally braced soldier piles and lagging,
steel sheetpile wall, timber sheetpile wall, trench box, or combinations thereof. Trench
box temporary excavation support system is only acceptable for pipe or utility trench
excavations approved by the Contracting Officer. Temporary unsupported open cut
excavation with stable sloping sides is allowed where applicable.

E.  Extraction of steel sheetpile wall, timber sheetpile wall, or solider piles are not permitted
unless otherwise indicated, specified or approved by the Contracting Officer.

F.  Wherever the word "“sheeting" is used in this section or on the contract drawings, it shall
be in reference to any type of excavation support system specified except trench box.

G. Construction of the excavation support systems shall not disturb the existing structures
or the completed proposed structures. Damage to such structures shall be repaired at
Contractor’s expense.

H.  Adjacent structures are those that are bear upon soils above the proposed excavation
depth and within a distance equal to twice the total depth of the excavation away from
the closest edge of the excavation. Monitor and protect adjacent structures as specified
and indicated.

l. Vibration monitoring for excavation support systems shall be performed as specified in
Section 02180.
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1.02

1.03

Bear the entire cost and responsibility of correcting any failure, damages, subsidence,
upheaval, or cave-ins as a result of improper installation, maintenance or design of the
excavation support systems. Pay for all claims, costs and damages that arise as a result
of the Work performed at Contractor’s expense.

REFERENCES:
American Concrete Institute (ACI):

1. 304: Recommended Practice for Measuring, Mixing, Transporting and Placing
Concrete.

American Society for Testing and Materials International (ASTM):
1. A36: Standard Specification for Structural Steel.

2. Adl6: Standard Specification for Strand Steel, Uncoated Seven Wire for
Prestressed Concrete.

3. A572: Standard Specification for High-Strength Low Alloy Columbium-
Vanadium Structural Steel.

4.  A615: Standard Specifications for Deformed and Plain Billet Steel Bars for
Concrete Reinforcement

5. A722: Specification for Uncoated High Strength Steel Bar for Prestressing
Concrete

American Wood-Preserves Association (AWPA) Standards.

1. P23-10: Standard for Chromated Copper Arsenate Type C (CCA-C).
2.  P50-10: Standard for Fire Retardant FR-2 (FR-2).

American Welding Society (AWS)

1. D1.1: Structural Welding Code.

Occupational Safety and Health Administration (OSHA) Standards and Regulations
contained in Title 29: Subpart P - Excavations, Trenching, and Shoring.

SUBMITTALS
Submit the following in accordance with Section 01300.

1. Submit the following qualifications four (4) weeks prior to the construction:
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Qualifications of Contractor’s excavation support system designer as
specified in Paragraph 1.04.G.

Qualifications of Contractor’s excavation support system installer as
specified in Paragraph 1.04.H.

Qualifications of Contractor’s independent tieback testing laboratory as
specified in Paragraph 1.04.1, if a tieback system is utilized.

Qualifications of Contractor’s excavation support system installation
supervisor as specified in Paragraph 1.04.J.

Qualifications of vacuum excavation subcontractor as specified in Paragraph
1.04.F, if DMPs for utilities are utilized.

2. Submit an excavation support plan stamped and signed by a Registered
Professional Engineer at least two weeks prior to start of the construction. Do not
submit design calculations. The review will be only for the information of the
Contracting Officer and third parties for an overall understanding of the project
relating to access, maintenance of existing facilities and proper utilization of the
site. The Contractor remains responsible for the adequacy and safety of the means,
methods, and sequencing of construction. The plan shall include the following
items as a minimum:

a.  Proposed excavation support system(s), details, location, layout, depths,
extent of different types of support relative to existing features and the
permanent structures to be constructed, and methods and sequence of
installation and removal.

b.  Certificate of Design: Refer to Section 01300.

c. A list of all design assumptions, including safety factors used for the
excavation support system(s) and all lateral pressures used for each system.

d. If utilizing a tieback system, include tieback installation procedures and
criteria for acceptance of tiebacks for performance and proof tests. Submit
the tieback testing results to the Contracting Officer for information only.

e.  Requirements of dewatering during the construction.

f. Minimum lateral distance from the edge of the excavation support system
for use for vehicles, construction equipment, and stockpiled construction and
excavated materials.

g.  Listof equipment used for installing the excavation support systems.

h.  Monitoring schedule, installation procedures and location plans for
vibration/noise monitoring, geotechnical instrumentation (deformation
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monitoring points and inclinometers) and observation wells/piezometers to
monitor ground, excavation support system, adjacent structures and
groundwater fluctuation during the entire construction period.

3. Submit a Construction Contingency Plan specifying the methods and procedures to
maintain excavation support system stability if the allowable movement of the
adjacent ground and adjacent structures is exceeded.

4. Monitoring data within one (1) day of data collection from vibration and noise
recording equipment, observation wells, deformation monitoring points and offset
lines. Data shall include:

a.

Horizontal and vertical movements of geotechnical instruments and
groundwater readings.

New movements since the initial readings of the geotechnical instruments.
Weekly summary in tabular and graphic form at the end of each week.

A schematic plan of excavation and/or relevant construction activities at the
time of monitoring.

5. For excavation support systems left in place, submit the following as-built
information prior to backfilling and covering the excavation support systems:

a.  Survey locations of the excavation support systems, including coordinates of
the ends and points of change in direction.
b.  Type of the excavation support system.
C. Elevations of top and bottom of the excavation support systems left in place.
1.04 QUALITY ASSURANCE:
A.  Provide in accordance with Section 01400.
B. Conform to the requirements of the OSHA Standards and Interpretations: "Part 1926
Subpart P - Excavation, Trenching, and Shoring
C.  Construction operations to conform to noise regulations provided in the Noise Control
Plan and this Section.
D. Retain the services of an independent vibration consulting firm meeting the requirements
as specified in Section 02018.
E.  The peak particle velocity for pile driving, or other vibration-inducing operations, shall
meet the requirements as specified in Section 02018.
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F.  If utilizing deformation monitoring points (DMPs) for utilities, vacuum excavation shall
be performed by subcontractor having five (5) years of experience in non-destructive
vacuum excavation methods for utilities.

G. Prepare design, including calculations and drawings, under the direction of a
Professional Engineer registered in the state where the project is located and having the
following qualifications:

1. Not less than ten (10) years experience in the design of specific excavation support
systems to be used.

2. Completed not less than five (5) successful excavation support system projects of
equal type, size, and complexity within the last five (5) years.

H.  Excavation Support System Installer's Qualifications:

1. Not less than three (3) year experience in the installation of similar types and equal
complexity as the proposed system.

2. Completed not less than three (3) successful excavation support systems of similar
type and equal complexity as the proposed system.

. If utilizing a tieback system, employ an independent testing laboratory to test the tieback
system with the following qualifications:

1.  Be accredited by the American Association of State Highway and Transportation
Officials (AASHTO) Accreditation Program.

2. Employ personnel conducting testing who are trained in the methods and
procedures to test and monitor tieback systems of similar type and equal
complexity, as the proposed system.

3. Have not less than five (5) years experience in testing of tieback systems of similar
type and equal complexity as the proposed system.

4.  Have successfully tested at least three (3) tieback systems of similar type and equal
complexity as the proposed system.

J. Install all excavation support systems under the supervision of a supervisor having the
following qualifications:

1. Not less than five (5) years experience in installation of systems of similar type
and equal complexity as the proposed system.

2. Completed at least five (5) successful excavation support systems of similar type
and equal complexity as the proposed system.

K. All welding shall be performed in accordance with AWS D1.1.
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1.05

DESIGN CRITERIA:

A.  Design of excavation support systems shall meet the following minimum requirements:

1. Support systems shall be designed for earth pressures, hydrostatic pressure,
equipment, temporary stockpiles, construction loads, roadways, railroads, and
other surcharge loads.

2.  Design a bracing system to provide sufficient reaction to maintain stability.

3. Limit movement of ground adjacent to the excavation support system to be within
the allowable ground deformation as specified.

4.  Design the embedment depth below bottom of excavation to minimize lateral and
vertical earth movements and provide bottom stability. Toe of braced temporary
excavation support systems shall not be less than 5 feet below the bottom of the
excavation.

5.  Design excavation support systems to withstand an additional 2 feet of excavation
below proposed bottom of excavation without redesign except for the addition of
lagging and/or bracing.

6.  Maximum width of pipe trench excavation shall be as indicated on the drawings.

7. Do not cast permanent structure walls directly against excavation support walls.

8.  The design location of the excavation support wall shall be determined such that
the installed wall and bracing system components are all located outside the limits
of the permanent structure. Construction tolerances (e.g. wall verticality) shall be
considered in determining the plan location.

1.06 DELIVERY, STORAGE AND HANDLING:

A. Provide in accordance with Sections 01610 and as specified.

B.  Store sheeting and bracing materials to prevent sagging which would produce permanent
deformation. Keep concentrated loads which occur during stacking or lifting below the
level which would produce permanent deformation of the material.

1.07 PROJECT CONDITIONS:

A.  Subsurface Soil Conditions: Refer to Section 02100 and Appendix A.
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PART 2 - PRODUCTS

201

A.

2.02

MATERIALS:

Structural Steel: All soldier piles, wales, rakers, struts, wedges, plates, waterstop and
accessory steel shapes shall conform to ASTM A36.

Steel Sheet Piling: ASTM A572, continuous interlocking type.
Timber Lagging Left in Place: Pressured treated per AWPA standards.

Tieback Tendons: Tieback tendons shall be high strength steel wire strand cables
conforming to ASTM A416, or bars conforming to ASTM A722. Splicing of individual
cables shall not be permitted.

Raker Ties: ASTM A615 Grade 60.

Cement Grout Materials And Admixtures For Tieback Anchorages: Grout cube strength
shall be a minimum 3500 psi at 7 days and 5000 psi at 28 days.

Concrete: Section 03300.

Tamping tools adapted for backfilling voids after removal of the excavation support
system.

Provide specific trench box sizes for each pipe and utility excavation with structural
capacity of retaining soil types as described in OSHA's 29 CFR Part 1926 Subpart P.

EQUIPMENT:

A vibratory hammer shall be utilized for driving the sheet piling providing that such
operations do not exceed vibration/noise requirements of the specifications. Impact
hammer shall be utilized when vibratory hammer is unable to drive sheet piling to
required depth and/or unable to meet vibration requirements. Impact hammer shall also
meet noise requirement.

PART 3 - EXECUTION

3.01 INSTALLATION:

A. Installation of the excavation support systems shall not commence until the related earth
excavation and dewatering submittals have been reviewed by the Contracting Officer
with all Contracting Officer’s comments satisfactorily addressed.

B. Install excavation support systems in accordance with the excavation support plan.
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3.02

If utilizing a tieback system, all performance and proof tests shall be conducted in the
presence of the Contracting Officer. Testing performed without the Contracting Officer
present is considered invalid. Repeat testing in the Contracting Officer's presence at
Contractor’s expense.

Do not drive sheeting within 100 feet of concrete less than seven (7) days old.

Carry out program of excavation support in such a manner as to prevent undermining or
disturbing foundations of existing structures of Work ongoing or previously completed.

Bottom of the trench box excavation support system shall be above the pipe invert prior
to installing the pipe.

Install and read geotechnical instrumentation in accordance with the excavation support
plan. Notify the Contracting Officer immediately if any geotechnical instrumentation is
damaged. Repair or replace damaged geotechnical instrumentation at the sole option of
the Contracting Officer and at Contractor’s expense.

Continuously monitor movements of the ground adjacent to excavation support systems
and adjacent structures. In events of the measured movements approaching or exceeding
the allowable movements, take immediate steps to arrest further movement by revising
procedures such as providing supplementary bracing, filling voids behind the trench box,
supporting utilities or other measures (Construction Contingency Plan).

Notify utility owners if existing utilities interfere with the excavation support system.
Modify the existing utility with the utility owner’s permission or have the utility owner
make the modifications at Contractor’s expense.

GROUND DEFORMATION ADJACENT TO EXCAVATION SUPPORT SYSTEMS:

Allowable Vertical (heave/settlement) and Lateral Movements: 2 inches maximum for
the trench box excavation support system, and 1 inch maximum for other types of
excavation support systems at any location behind the excavation support system.

Monitoring personnel shall use a procedure for reading and recording geotechnical
instrumentation data which compares the current reading to the last reading during data
collection to eliminate spurious readings.

Plot the observed ground deformation readings versus time. Annotate the plots with
construction loading and excavation events having an impact on the readings. Evaluate
plots by means of secondary rate-of-change plots to provide early warning of
accelerating ground movements.

Notify the Contracting Officer when the allowable ground deformation is exceeded.

Implement Construction Contingency Plan under direction of the temporary excavation
support system designer and the Contracting Officer.
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3.03

REMOVAL OF EXCAVATION SUPPORT SYSTEMS:

A.  Sheeting shall be left in place unless otherwise indicated.

B. When indicated, remove the excavation support system without endangering the
constructed or adjacent structures, utilities, or property. Immediately backfill all voids
left or caused by withdrawal of excavation support systems with bank-run gravel,
screened gravel or select borrow by tamping with tools specifically adapted for that
purpose.

C.  When tiebacks are used, release tension in tiebacks as the excavation is backfilled. Do
not leave tensioned tieback in place at the completion of the Work.

D. The excavation support system left-in-place shall be cut-off a minimum of 2 feet below
the bottom of the next higher foundation level or a minimum of 5 feet below finished
grade.

E.  Conduct survey of the locations and final cut-off elevations of the excavation support
systems left in place.

3.04 CONTRACT CLOSEOUT:
A.  Provide in accordance with Section 01700.
END OF SECTION
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SECTION 02210

EARTH EXCAVATION, BACKFILL, FILL, AND GRADING

PART 1 - GENERAL

101 DESCRIPTION:

1.

7.

Perform the following earth excavation, backfill, fill and grading as indicated or
specified:

Make excavations to accommodate piping, conduits, foundations and other
structures.

Provide materials for backfilling excavations and constructing embankments and
fills as indicated and specified.

Construct embankments of compacted materials.
Grade surfaces to meet finished grades indicated.

Immediately notify the Contracting Officer if suspected hazardous materials are
encountered and cease operations in that part of work.

Remove boulders within the excavation limits.

102 REFERENCES:

A. American Society for Testing and Materials (ASTM) Publications:

1.

2.

C33: Specification for Concrete Aggregates.
C136: Sieve Analysis of Fine and Coarse Aggregates.

D421: Practice for Dry Preparation of Soil Samples for Particle Size Analysis and
Determination of Soil Constants.

D422: Test Method for Particle-Size Analysis of Soils.

D1140: Test Method for Amount of Material in Soils Finer than the No. 200 (75
Fm) Sieve.

D1556: Test Method for Density and Unit Weight of Soil in Place by the Sand-
Cone Method.
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1.03

7. D1557: Test Method for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-Ib/ft®).

8. D2167: Test Method for Density and Unit Weight of Soil in Place by the Rubber
Balloon Method.

9. D2922: Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear
Methods. (Shallow Depth).

10. D3017: Test Method for Water Content of Soil and Rock in Place by Nuclear
Methods (Shallow Depth).

11. D4318: Test Method for Liquid Limit, Plastic Limit and Plasticity Index of Soils.

12. D4718: Practice for Correction of Unit Weight and Water Content for Soils
Containing Oversized Particles.

13. D4944: Test Method for Field Determination of Water (Moisture) Content of Soil
by the Calcium Carbide Pressure Tester Method.

14. D4959: Test Method for Field Determination of Water (Moisture) Content of Soil
by Direct Heating Method.

15. D5080: Test Method for Rapid Determination of Percent Compaction.

16.  Occupational Safety and Health Administration (OSHA) Standards and
Regulations contained in Title 29: Subpart P - Excavations, Trenching, and
Shoring.

DEFINITIONS:

Percentage of compaction is defined as the ratio of the field dry density, as determined by
ASTM D1556 to the maximum dry density determined by ASTM D1557 Procedure C,
multiplied by 100.

Proof Roll: Compaction with a minimum of 4 passes of a vibratory steel drum or rubber
tire roller. Vibratory plate compactors shall be used in small areas where vibratory steel
drum or rubber tire roller can not be used.

Acceptable Material: Material which does not contain marine silt or marine clay, organic
silt or organic clay, peat, vegetation, wood or roots, stones or rock fragments over 6-inch
in diameter, porous biodegradable matter, loose or soft fill, excavated pavement,
construction debris, or refuse. Stones or rock fragments shall not exceed 40 percent by
weight of the backfill material.
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1.04

Unacceptable Materials: Materials that do not comply with the requirements for the
acceptable material or which cannot be compacted to the specified or indicated density
due to excessive moisture content or other reasons.

SUBMITTALS:

Submit the following in accordance with Section 01300:

1.

Qualifications of the Contractor’s Independent Testing Laboratory as specified in
Paragraph 1.06 H, four (4) weeks prior to the execution of any earth excavation,
backfilling, filling, or compaction process.

Submit an excavation, backfilling, and filling plan at least two weeks prior to start
of any earth moving activities. The review will be only for the information of the
Contracting Officer and third parties for an overall understanding of the project
relating to access, maintenance of existing facilities and proper utilization of the
site. The Contractor shall remain responsible for the adequacy and safety of the
means, methods, and sequencing of construction. The plan shall include, but not
be limited to the following items:

a. Detailed sequence of work.
b. General description of construction methods.
C. Numbers, types, and sizes of equipment proposed to perform excavation

and compaction.

d. Details of dust control measures.

e. Proposed locations of stockpiled excavation and/or backfill materials.

f. Proposed surplus excavated material off-site disposal areas and required
permits.

g. Details of erosion and sedimentation control measures which will prevent

erosion and sedimentation during the earth moving activities.

The following material submittals shall be submitted to the Contracting Officer
prior to backfilling and filling:

a. Screened Gravel: As specified in Section 02223.
b. Bank Gravel: As specified in Section 02224.
C. Select Borrow: As specified in Section 02225.
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d. Crushed Stone: As specified in Section 02435.

e. Other Acceptable Materials: Laboratory testing results of gradation and
moisture-density relationship. Submittal shall include specific location of
the source and the date when sample was taken.

During Construction, submit written confirmation of fill lift thickness, in-place soil
moisture content, and percentage of compaction to the Contracting Officer before
placing the next lift or constructing foundations.

1.05 QUALITY ASSURANCE AND CONTROL:

A. Provide in accordance with Section 01400 and as specified.

B. Dewatering and Groundwater Control: Provide and maintain as specified in Section

02240.

C. Excavations shall be performed in the dry, and kept free from water, snow, and ice during
construction. Bedding and backfill material shall not be placed in water. Water shall not
be allowed to rise upon or flow over the bedding and backfill material.

D. Excavation Support Systems: Provide and maintain as specified in Section 02160.

1.

The Contractor shall be solely responsible for making all excavations in a safe
manner. All excavation, trenching, and related sheeting, bracing, etc. shall comply
with the requirements of OSHA excavation safety standards (29 CFR Part 1926
Subpart P) and State requirements. Where conflict between OSHA and State
regulations exists, the more stringent requirements shall apply.

Do not excavate, construct embankments, or fill until all the required submittals
have been reviewed by the Contracting Officer.

Formulate excavation, backfilling, and filling schedule and procedures to eliminate
possibility of undermining or disturbing foundations of partially and completed
structures, pipelines and embankments or existing structures and pipelines.

Employ an independent testing laboratory to perform particle size and gradation
analyses in accordance with ASTM D422, and to determine compactibility in
accordance with ASTM D1557 for all the proposed backfill and fill materials, and
monitoring field compaction operations. The Contractor’s independent testing
laboratory shall have the following qualifications:

Be accredited by the American Associates of State Highway and Transportation
Officials (AASHTO) Accreditation Program or the National Institute of Standards
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

and Technology (NIST) National VVoluntary Laboratory Accreditation Program for
at least the past 3 years.

Have three (3) years of experience in sampling, testing, and analysis of soil and
aggregates, and monitoring field compaction operations.

Able to provide three (3) references from previous work.
Field Testing and Inspections:

By Contractor’s independent testing laboratory, acceptable to the Contracting
Officer, at Contractor's expense as specified in Paragraph 1.06 J.

Location of tests mutually acceptable to testing laboratory and the Contracting
Officer or as directed by the Contracting Officer.

In the event compacted material does not meet specified in-place density, re-
compact material and retest this area until specified results are obtained at no
additional cost to the Contracting Officer.

Contractor’s testing laboratory to perform inspection at least once daily to confirm
lift thickness and compaction effort for entire fill area.

Contracting Officer may retain the services of an independent testing laboratory to
conduct confirmatory testing and inspection.

Methods of Field Testing:
In-Place Density: ASTM D1556, ASTM D2167, or ASTM D2922.
In-Place Moisture Content: ASTM D3017, ASTM D4944, or ASTM D4959.

Material Testing Frequency: The following testing frequencies are minimum
required for all structural and non-structural fill, grading, and embankment.

Field In-Place Density and Moisture Content - Screened gravel and crushed stone
shall be compacted as specified and indicated. For other backfill and fill materials,
minimum test frequency shall be as follows, and no less than one test per:

Trenches under structures, foundation preparation, or roadways sub-base: Every
500 linear feet per lift.

Trenches in areas without structures or roadways: Every 500 linear feet per
alternate lift.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Paved Roadways or Parking Areas: Every 200 linear feet per lift.

Under Structure: 1,000 square feet per lift.

Around Structures: 1,500 square feet per lift.

Moisture Density - One per source, except for screened gravel and crushed stone.
Repeat the moisture density test for every 500 cubic yard of material use, and
whenever visual inspection indicates a change in material gradation as determined

by the Contracting Officer.

Gradation Analysis - A minimum of one per source and for each moisture density
test and whenever visual inspection indicates a change in material gradation.

Liquid Limit, Plastic Limit and Plasticity Index - Minimum of one test per 500
cubic yard of soil for use as fill material and whenever classification of material is
in doubt as determined by the Contracting Officer.

Contracting Officer’s testing laboratory may conduct confirmatory testing at a
minimum frequency of 25% of the specified frequencies in paragraph 1.05 K, 1-4,
or as directed by the Contracting Officer.

Construction Tolerances:

Construct finished surfaces to plus or minus ¥z inch of the elevations indicated.

Grade cut and fill areas to plus or minus 0.20 foot of the grades indicated.

Complete embankment edges to plus or minus 6 inches of the slope lines
indicated.

Provide the Contracting Officer with adequate survey information to verify
compliance with above tolerances.

Cut pavement with a saw to prevent damage to remaining pavement without extra
compensation. Where pavement is removed in large pieces, dispose of pieces
before proceeding with excavation.

Pipes, drains, and other utilities may exist in certain locations not indicated on
drawings. No attempt has been made to show all services. Completeness or
accuracy of information given is not guaranteed.

Dig test pits considered as incidental to the normal excavation as indicated and
specified in this Section, at no additional compensation.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

Carefully support and protect from damage, existing pipes, poles, wires, fences,
curbing, property line markers, and other structures, which the Contracting Officer
determines must be preserved in place without being temporarily or permanently
relocated. Should such items be damaged, restore without compensation therefore,
to at least as good condition as that in which they were found immediately before
the work was begun.

Whenever certain existing structures, as described below, are encountered, and the
Contracting Officer so directs, change the location, remove and later restore, or
replace such structures, or assist the Contracting Officer in doing so. Such work to
be paid for under applicable items of work, otherwise as Extra Work.

In removing existing pipes or other structures, include for payment only those new
materials which are necessary to replace those unavoidably damaged as
determined by the Contracting Officer.

The preceding two paragraphs apply to pipes, wires, and other structures which
meet the following: (a) are not indicated on the drawings or otherwise provided
for, (b) encroach upon or are encountered near and substantially parallel to the
edge of the excavation, and (c) in the opinion of the Contracting Officer, will
impede progress to such an extent that satisfactory construction cannot proceed
until they have been changed in location, removed (to be later restored), or
replaced.

Restore existing property or structures as promptly as practicable.

If material unacceptable for foundation (in the opinion of the Contracting Officer)
is found at or below the grade to which excavation would normally be carried in
accordance with the drawings and/or specifications, remove such material to the
required width and depth as directed by the Contracting Officer and replace it with
screened gravel, select borrow, or concrete.

Do not remove excavation materials from the site of the work or dispose of except
as directed or permitted by the Contracting Officer.

Haul away and dispose of surplus excavated materials at locations directed by the
Contracting Officer at no additional cost to the Contracting Officer.

During progress of work, conduct earth moving operations and maintain work site
S0 as to minimize the creation and dispersion of dust. Furnish and spread calcium
chloride if the Contracting Officer decides that it is necessary for more effective
dust control.
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45, Provide suitable and safe bridges and other crossings where required for
accommodation of travel, and to provide access to private property during
construction, and remove said structures thereafter.

1.06 SITE CONDITIONS:

A. Subsurface Conditions: Refer to Appendix A.

PART 2 - PRODUCTS
2.01 GENERAL:
A. Use only acceptable materials from excavations or borrows as specified herein.

B. Provide 1,500 psi concrete, screened gravel, bank-run gravel, fine aggregate, select
borrow, and crushed stone.

C. Provide Fine Aggregate conforming to ASTM C33.

D. Provide erosion/sedimentation control devices as indicated, including geotextile fabric in
accordance with Section 02273.

E. Provide geotextile fabric as indicated, meeting the requirements and conforming to
Section 02273.

2.02 EQUIPMENT:
A. The compaction equipment shall be selected by the Contractor, and shall be capable of
consistently achieving the specified compaction requirements. The selected compaction

equipment shall meet the following minimum requirements:

1. Manually operated vibratory plate compactors weighing no less than 200 pounds
with vibration frequency no less than 1600 cycles per minute.

2. Vibratory steel drum or rubber tire roller weighing at least 12,000 pounds.

PART 3 - EXECUTION
3.01 SITE MAINTENANCE:

A. Roadway and Site Leveling: Grade roadway and site as to maintain them in a level
unrutted condition and to eliminate puddling of surface and subsurface water.
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3.02

3.03

EXCAVATION:

Execution of any earth excavation shall not commence until the related dewatering,
excavation support systems, and backfill and fill materials submittals are reviewed by the
Contracting Officer and all Contracting Officer’s comments satisfactorily addressed.
Carry out program of excavation, dewatering, and excavation support systems to eliminate
possibility of undermining or disturbing foundations of existing structures or of work
previously completed under this contract.

Excavate to widths that give suitable room for building structures or laying and jointing
piping.

Do not plow, scrape, or dig by machinery near to finished subgrade in a manner that
would result in disturbance of subgrade.

Excavate to lines and grades indicated in an orderly and continuous program.

Establish limits of excavation to allow adequate working space for installing forms and for
safety of personnel.

Excavate to elevations indicated, or deeper, as directed by the Contracting Officer, to
remove unacceptable bottom material.

Exercise care to preserve material below and beyond the lines of excavations.

Place excavated material at the approved stockpile locations and in no case closer than 3
feet from edge of excavations to prevent cave-ins of bank slides.

Regard small, less than one cubic yard, boulders, rock fragments, and concrete
encountered during excavation as a normal part of in-place soils and not included for
payment as rock.

Excavate for depressed foundations, where mat foundations are indicated as depressed.
Sheet and shore existing ground so that adjacent sections of foundation mat will rest on
undisturbed ground as indicated. Installation of sheeting shall be in accordance with
Section 02160.

SEPARATION OF EXCAVATED MATERIALS FOR REUSE:

Remove only existing pavement that is necessary for prosecution of work.

Carefully remove loam and topsoil from excavated areas. Store separately for further use
or furnish equivalent loam and topsoil as directed.
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3.04

3.05

3.06

3.07

3.08

Carefully remove acceptable material from excavated areas and store separately.
Materials from excavated areas shall not be assumed to be acceptable for reuse and shall
be legally disposed of.

TRENCH EXCAVATION:

When pipe is to be laid in gravel bedding or concrete cradle, excavate trench by
machinery to, or just below designated subgrade. If material remaining at bottom of
trench is disturbed, recompaction shall be required.

When pipe is to be laid directly on bottom of trench, do not excavate lower part of
trenches by machinery to subgrade. Remove remainder of material to be excavated just
before placing of pipe by use of hand tools. Form a flat or shaped bottom, true to grade,
so pipe will have a uniform and continuous bearing. Support on firm and undisturbed
material between joints, except for limited areas where use of pipe slings have disturbed
bottom.

DEPTH OF TRENCH:

Excavate trenches to depths so as to permit pipe to be laid at elevations, slopes, or depths
of cover indicated on drawings, and at uniform slopes between indicated elevations.

WIDTH OF TRENCH:

Make pipe trenches as narrow as practicable and do not widen by scraping or loosening
materials from the sides. Make every effort to maintain sides of trenches firm and
undisturbed until backfilling has been placed and compacted.

Excavate trenches with approximately vertical sides between the invert of the pipe and
elevation 1 foot above the top of pipe.

TRENCH EXCAVATION IN FILL:

Place and compact material to top of fill or to a minimum height of 1 ft. above top of pipe,
whichever is less, when pipe is to be laid in embankment or other recently filled material.
Take particular care to ensure maximum consolidation of material under pipe location.
Excavate pipe trench as though in undisturbed material.

EXCAVATION NEAR EXISTING STRUCTURES:

Discontinue digging by machinery when excavation approaches pipes, conduits, or other
underground structures. Continue excavation by use of hand tools. Include such manual
excavation in work to be done when incidental to normal excavation and under items
involving normal excavation.
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3.09

3.10

3.11

3.12

Excavate test pits when determination of exact location of pipe or other underground
structure is necessary for doing work properly.

REMOVAL OF SUBSURFACE OBSTRUCTIONS:
Remove indicated subsurface structures and related obstructions to extent shown.

Promptly notify the Contracting Officer when any unexpected subsurface facilities are
encountered during excavation such as utility lines and appurtenances, walls and
foundations.

UNAUTHORIZED EXCAVATION:

When the bottom of any excavation for structures is taken out beyond limits indicated or
specified, backfill, with screened gravel and crushed stone wrapped with non-woven
geotextile fabric or with 1,500 psi concrete.

REUSE AND DISPOSAL OF SURPLUS EXCAVATED MATERIALS:

Reuse surplus acceptable excavated materials for backfill only for non-paved, or
nonstructural locations. Deposit neatly and grade so as to make or widen fills, flatten side
slopes, or fill depressions; or legally dispose off-site; all as directed or permitted and
without additional compensation.

Any fly ash materials encountered in trench excavations are to be placed back into the
excavated trench and are not to be removed from the project site.

SUBGRADE PREPARATION AND PROTECTION:

Remove loam and topsoil, loose vegetable matter, stumps and large roots from areas upon
which embankments will be built or material will be placed for grading. Shape subgrade
as indicated on drawings, and prepare by forking, furrowing, or plowing so that the first
layer of new material placed thereon will be well bonded to it.

As directed by the Contracting Officer, over excavate unacceptable materials below the
foundation subgrade. Backfill the over excavation with compacted screened gravel or
crushed stone wrapped with nonwoven geotextile fabric. In no case shall the screened
gravel be placed directly on the exposed subgrade prior to placing the geotextile fabric.

Proof roll the foundation subgrade prior to backfilling and filling operation, or placing
foundation concrete.

1. Proof roll the pipe trench foundation subgrade prior to backfilling and filling
operation, or placing soil-supported pipeline.

Earth Excavation, Backfill, Fill, and Grading

Durham Meadows Waterline RD Section No. 02210-11



3.13

3.14

3.15

CARE AND RESTORATION OF PROPERTY:

Enclose uncut tree trunks adjacent to work in wooden boxes of such height as may be
necessary for protection from injury from piled material, equipment, operations, or
otherwise due to work. Operate excavating machinery and cranes of suitable type with
care to prevent injury to trees not to be cut and particularly to overhanging branches and
limbs.

Cut all branches, limbs, and roots smoothly and neatly without splitting or crushing.
Neatly trim, cut the injured portions and cover with an application of grafting wax or tree
healing paint as directed.

Protect cultivated hedges, shrubs, and plants which might be injured by the Contractor's
operations by suitable means or dig up and temporarily replant and maintain. After
construction operations have been substantially completed, replant in original positions
and care for until growth is reestablished. If cultivated hedges, shrubs, and plants are
injured to such a degree as to affect their growth or diminish in their beauty or usefulness,
replace by items of equal kind and quality existing at the start of the work.

Do not use or operate tractors, bulldozers, or other power-operated equipment on paved
surfaces when their treads or wheels of which are so shaped as to cut or otherwise damage
such surfaces.

Restore surfaces damaged by the Contractor's operations to a condition at least equal to
that in which they were found immediately before work commenced. Use suitable
materials and methods for such restoration.

BACKFILLING - GENERAL.:

Do not place frozen materials in backfill or place backfill upon frozen material. Remove
previously frozen material or treat before new backfill is placed.

Do not place, spread, roll or compact fill material during unfavorable weather conditions.
If interrupted by heavy rain or other unfavorable conditions, do not resume until
ascertaining that the moisture content and density of the previously placed soil are as
specified.

Do not use puddling, ponding or flooding as a means of compaction.

MATERIAL PLACEMENT AND COMPACTION REQUIREMENTS:
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A. Select Borrow, Bank Gravel and Fine Aggregate:

1.

2.

Dump and spread in layers not to exceed 8-inches uncompacted thickness.
Compact, fill and backfill under structure, paved areas, and bedding for pipes
(from below pipe to spring line) as indicated but to not less than 95 percent.
Compact to not less than 90 percent in other areas unless otherwise indicated.
Screened Gravel and Crushed Stone:

Dump and spread in layers not to exceed 8-inches uncompacted thickness.
Compact using self-propelled vibratory steel drum or rubber tire rollers with a
minimum of 4 passes in directions perpendicular to one another in open areas. In
small areas, use manually operated vibratory plate compactors with a minimum of
4 passes.

Bank Gravel and Acceptable materials for use as non-structural fill:

Dump and spread in layers not to exceed 12-inches uncompacted thickness.
Compact to not less than 90 percent unless otherwise indicated.

Backfilling and filling operation shall be suspended in areas where tests are being

made until tests are completed and the testing laboratory has advised the
Contracting Officer that adequate densities are obtained.

3.16 STRUCTURAL FILL AND BACKFILL UNDER STRUCTURES:

A. Compact fill and backfill under structures and pavements with screened gravel, crushed
stone, select borrow, or fine aggregate as specified and indicated.

3.17 NON-STRUCTURAL BACKFILL AROUND STRUCTURES:

A. Use acceptable materials for non-structural backfill around structures and compacted as
specified and indicated.

1.

Conduct hydraulic testing as soon as practicable after structures are constructed
and other necessary work has been done. Start backfilling promptly after
completion of tests.

Deposit material evenly around structure to avoid unequal soil pressure.
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3.

Do not place backfill against or on structures until they have attained sufficient
strength to support the loads (including construction loads) to which they will be
subjected, without distortion, cracking, or other damage.

3.18 BACKFILLING PIPE TRENCHES:

A. General:

1.

Begin backfilling and proceed until completed after: the pipes and conduits have
been laid, joints have acquired maximum degree of hardness, pipelines and
conduits have successfully passed tests and inspections as required in the
Specifications, and concrete or masonry structures within the trench have reached
their design strength to support all loads.

Backfill and compact indicated material under, around, and above pipes, conduits,
and other structures to the indicated or specified compaction density requirement.
Utilize compaction devices which will not damage the pipe, conduit, or structure
within the trench.

Do not drop backfill material into trench from a height of more than 5 ft, or in a
manner which will damage the pipe, conduit, or other structure within trench.

Pipe Trenches:
Materials:

From below pipe to 1 foot above top of pipe: Use screened gravel, sand, or
crushed stone as indicated in the trench detail, unless otherwise indicated.

One foot above top of pipe to finished grade or to pavement subbase: Use screened
acceptable material from onsite excavations, unless otherwise indicated.

Compacting Around Pipes: Compact material around circumference of pipe and
the area between the trench wall and the pipe by hand tamping in 6 inches layers.

Compacting Above Pipe: Compact material by hand tamping. If trench width is
wide enough to accommodate power tools and the compacted material over the
pipe will support the load of the power tools without damage to the pipe, use
rollers or other powered compaction equipment able to more readily achieve
compaction requirements.

3.19 MATERIAL FOR FILLING AND EMBANKMENTS:

A. Use acceptable materials for filling and building embankments unless otherwise indicated.
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3.20

PLACING AND COMPACTING EMBANKMENT MATERIAL:
Compact fill material as specified and indicated.

Perform fill operation in an orderly and systematic manner using equipment in proper
sequence to meet the specified compaction requirements.

Place fill on surfaces which are free of unacceptable materials.

Begin filling in lowest section of work area. Grade surface of fill approximately horizontal
but provide with sufficient longitudinal and transverse slope to allow for runoff of surface
water from every point.

Conduct filling so that no obstruction to drainage from other sections of fill area is created
at any time.

Install temporary dewatering sumps in low areas during filling operation where excessive
amounts of rain runoff collect.

Reduce moisture content of fill material, if necessary, in source area by working it over
under warm and dry atmospheric conditions. A large disc harrow with two to three foot
diameter disks may be required for working soil in a drying operation.

Compact uniformly throughout. Keep surfaces of fill reasonably smooth and free from
humps and hollows which would prevent proper and uniform compaction. Do not permit
hauling equipment to follow a single track on the same layer but direct equipment to
spread out to prevent over compaction in localized areas. Take care in obtaining thorough
compaction at edges of fill.

Slightly slope surface of fill to ensure drainage during periods of wet weather. Do not
place fill while rain is falling or after a rain-storm until the Contracting Officer considers
conditions satisfactory. During such periods and upon suspension of filling operations for
any period in excess of 12 hours, roll smooth the surface of fill using a smooth wheel
static roller to prevent excessive absorption of rainfall and surface moisture. Prior to
resuming compaction operations, remove muddy material off surface to expose firm,
compacted material, as determined by the Contracting Officer.

When fill is placed against an earlier fill or against in-situ material under and around
structures, including around piping beneath structures or embankments, slope junction
between two sections of fill, 1 vertical to 1.5 horizontal. Bench edge of existing fill 24-in.
to form a serrated edge of compact stable material against which to place the new fill.
Ensure that rolling extends over junction between fills.
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3.21

3.22

When fill is placed directly upon another older fill, clean surface thoroughly of debris and
remove any loose material. Then proof roll the entire old surface.

After spreading each loose lift to the required thickness and adjusting its moisture content
as necessary, roll with sufficient number of passes to obtain the required compaction. One
pass is defined as the required number of successive trips which by means of sufficient
overlap will insure complete coverage and uniform compaction of an entire lift. Do not
make additional passes until previous pass has been completed.

In case material of any fill sinks and weaves under roller or under hauling units and other
equipment, required degree of compaction is not being obtained. Reduce the moisture
content. If such sinking and weaving produces surface cracks, suspend operations on that
part of the embankment until it becomes sufficiently stabilized. Ideal condition in fill is
that attained when the entire fill below the surface being rolled is so firm and hard as to
show only the slightest weaving and deflection as roller passes. Spread out rolling
operations over the maximum practicable area to minimize condition of sinking and
weaving.

If because of defective workmanship, compaction obtained over any area is less than that
required, remedy condition at no cost to Contracting Officer. If additional rolling or other
means fail to produce satisfactory results, remove material in that area down to a level of
satisfactory density. Perform removal, replacement, and rerolling without additional
compensation.

COMPACTION CONTROL OF BACKFILL, FILL, AND EMBANKMENT:

Compact to density specified and indicated for various types of material. Control
moisture content of material being placed as specified or if not specified, at a level slightly
lower than optimum.

The soil testing laboratory shall provide inspection during filling or backfilling operations
to ensure compaction of screened gravel or crushed stone and record compaction
equipment in use.

Moisture control may be required either at the stockpile area, pits, or on embankment or
backfill. Increase moisture content when material is too dry by sprinkling or other means
of wetting uniformly. Reduce moisture content when material is too wet by using ditches,
pumps, drainage wells, or other devices and by exposing the greatest possible area to sun
and air in conjunction with harrowing, plowing, spreading of material or any other
effective methods.

ALLOWANCE FOR SHRINKAGE:

Build embankments or backfill to a height above finished grade which will, in the opinion
of the Contracting Officer, allow for the shrinkage or consolidation of material. Initially,
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provide at all points, an excess of at least one percent of total height of backfill measured
from stripped surface to top of finished surface.

B. Supply specified materials and build up low places as directed, without additional cost if
embankment or backfilling settles so as to be below the indicated level for proposed
finished surface at any time before final acceptance of the work.

323 CONTRACT CLOSEOUT

A. Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02211
ROCK EXCAVATION AND DISPOSAL

PART 1 - GENERAL

101 DESCRIPTION:
A. Provide rock excavation and disposal as indicated and in compliance with Contract

Documents.

B. Remove and dispose of rock, as defined in Section 01150, Measurement and Payment,
and furnish acceptable material for backfill in place of excavated rock as indicated.

C. Rock excavation shall be performed by any of the following methods typically used in
the construction industry:

1.  Expansive agents or tools.

2. Mechanical means.

3. Blasting.

4.  Combinations of the above.

1.02 REFERENCES:
A. National Fire Protection Association (NFPA):
B.  Local rules and regulations regarding blasting.
1.03 SUBMITTALS:
A.  Submit the following shop drawings in accordance with Section 01300.

1.  For each kind of blasting agents and explosives to be used, submit the perchlorate
content provided by the suppliers and/or manufacturers. The Contractor has to
obtain written permission from the Contracting Officer and the Local Authority to
use perchlorate-containing explosive products.

2. Submit the blasting program and distance-quantity tables to the Contracting
Officer 21 days prior to commencement of production blasting.

3. Keep and submit to Contracting Officer and at time specified by Contracting
Officer, a record of each blast showing general location of blast, depth and number
of drillholes, kind and quantity of explosive used, kind and number and interval of
delay periods used, and all monitoring data required for a complete record.

Durham Meadows Waterline RD Rock Excavation and Disposal
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1.04

1.05

QUALITY ASSURANCE:
Comply with the requirements specified in Section 01400.

If rock is excavated beyond the limits of payment indicated on the drawings, specified,
or authorized in writing by the Contracting Officer, backfill excess excavation, whether
resulting from overbreakage or other causes, at no additional compensation and as
specified in Part 3 - EXECUTION.

Employ an approved, independent, vibration/blasting consultant to conduct test blasting
prior to production blasting, to devise suitable blasting procedures for production
blasting, and to monitor production blasting. Require the vibration/blasting consultant to
be a Registered Professional Engineer in the State of Connecticut and to have a
minimum of 10 years experience as a vibration/blasting consultant. Prior to starting the
work, submit the name of the vibration/blasting consultant to the Contracting Officer.

Conduct pre and post construction surveys of structures and utilities within 50 feet of
proposed blasting operations in accordance with Section 01390.

Test blast to develop control procedures for production blasting so that no disturbance or
damage shall be done to utilities, equipment, buildings, or structures.

Based on the results of test blasting, have the vibration blasting consultant develop a
suitable blasting program and distance-quantity of explosive tables for the production
blasting. Conduct production blasting operations in accordance with the blasting
program and NFPA 495.

Require the vibration/blasting consultant to perform continuous monitoring of blasting
operations. Perform vibration monitoring as specified in Section 02018.

If evidence of disturbance or damage to utilities, equipment, buildings, or structures is
observed or reported, immediately notify the Contracting Officer and discontinue
blasting operations and require vibration/blasting consultant to recommend revised
blasting procedures.

Initiate the revised procedures before blasting is continued.

Restore or replace utilities, equipment, buildings, or structures damaged by blasting
operations at no cost to the Contracting Officer.

SAFETY REQUIREMENTS:

Keep explosives on the site only in such quantity as needed for work under way and only
during time as being used. Notify Contracting Officer at least 24 hours in advance of
intention to store and use explosives. Store explosives in a secure manner and separate
from all tools. Store caps or detonators safely at a point over 100 feet distant from
explosives. Promptly remove from premises remaining material when need for
explosives has ended.
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1.06

Conform to State, Federal, and municipal laws, ordinances, and regulations relating to
transportation, storage, handling, and use of explosives. If any of above-mentioned
laws, ordinances, or regulations require a licensed blaster to perform or supervise the
work of blasting, employ a licensed blaster. Require him to have his license on site and
permit examination by Contracting Officer or other officials having jurisdiction.

Conduct operations involving explosives with all possible care to avoid injury to persons
and property. Do blasting only with such quantities and strengths of explosives and in
such manner as will break rock approximately to intended lines and grades, leaving rock
not to be excavated in an unshattered condition. Avoid excessive cracking of rock upon
or against which any structure will be built. Prevent injury to existing pipes, structures
and property above or below ground. Cover rock with logs or mats, or both. Give
sufficient warning to persons in vicinity of work before a charge is exploded.

Complete blasting within a distance of 50 feet before any portion of a masonry structure
is placed or any pipe is laid.

Determine presence of two-way-radios, stray electrical currents and other conditions
adversely affecting blasting operations and implement necessary precautions to prevent
accidents and premature blasts.

JOBSITE CONDITIONS:

Protect structures, underground utilities, and other construction from damaged caused
by pile driving.

A geotechnical report was prepared for this Project and is provided as an attachment to
the Contract Documents.

PART 2 - PRODUCTS

201

A.

2.02

A.

EXPLOSIVE PRODUCTS:

To the extent practical, avoid the use of perchlorate-containing explosive products when
surface or groundwater can be affected.

CONCRETE AND GRAVEL.:

Class A Concrete, Class B Concrete and Screened Gravel.

PART 3 - EXECUTION

3.01 ROCK REMOVAL - MECHANICAL METHODS:
A.  Excavate and remove rock by the mechanical methods.
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3.02

1. Drill holes and utilize expansive agents, tools or wedges, mechanical
disintegration compound to fracture rock.

Cut away rock at bottom of excavation to form level bearing.

Remove shaled layers to provide sound and unshattered base for footings and
foundations.

In utility trenches, excavate to 6 inch below invert elevation of pipe and 24 inch wider
than pipe diameter.

Remove excavated materials from site and reuse for site landscaping.

Correct unauthorized rock removal in accordance with backfilling and compacting
requirements of Section 02210 as specified.

PROCEDURE:

Excavate rock in pipe trenches to no less than 6 inches below the proposed invert of the
pipe. Backfill trench, before pipe is laid, to correct subgrade elevation. Use compacted,
specified material indicated on drawings, or the material specified for bedding pipe to
backfill excess excavation. Furnish and place at no additional compensation.

Fill excess excavation below elevation of the top of bedding, cradle, or envelope when in
pipe trenches with material of same type and placed and compacted in same manner as
specified for bedding, cradle, or envelope.

At option of Contractor, fill excess excavation in rock beneath foundations with Class C
concrete in accordance with Section 03300.

Drill and blast a single line of holes in vertical face of rock at end of trench, when
shattering rock at ends of pipe or elsewhere as indicated. Provide minimum depth
drillholes of 4 feet and maximum spacing of 18 inch centers. Use sufficient explosive to
shatter rock for future excavation. Complete shattering before any pipe or fitting is
placed within 50 feet of rock to be shattered.

If allowed by local rules and regulations, the use of perchlorate-containing products shall
be reviewed by the Contracting Officer:

1. Institute rigorous “housekeeping” practices: The explosive products shall be
properly detonated so that perchlorates are destructed to the maximum degree
possible. Also, minimize the loss of product via spills or debris that could cause
environmental pollution. In the event of spills or debris, reasonable effort should
be made to collect and properly manage or dispose of perchlorate-containing
materials.

2.  Take reasonable steps to prevent and address misfires: In cases where explosives
or blasting agents are washed or removed for a borehole following a misfire,
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3.03

reasonable efforts should be made to collect and properly manage or dispose of
perchlorate-containing materials.

Remove shattered rock. If rock below normal depth is shattered due to drilling or
blasting operations of Contractor and Contracting Officer considers such shattered rock
to be unfit for foundations, remove it and backfill excavation with concrete as specified,
except that in pipe trenches, use screened gravel for backfill. Do such removal and
backfilling at no additional compensation.

Remove dirt and loose rock, as directed, from designated areas and clean surface of rock
using steam to melt snow and ice, if necessary. Remove water in depressions, so that
whole surface of designated area can be inspected to determine whether seams or other
defects exist.

Roughen surfaces of rock foundations sufficiently, cut into benches or steps to bond well
with masonry and embankments to be built thereon.

Remove from the rock surface to remain all vegetation, dirt, sand, clay, boulders, scale,
excessively cracked rock, loose fragments, ice, snow, and other objectionable
substances. Use picking, barring, wedging, streams of water under sufficient pressure,
stiff brushes, hammers, steam jets, and other effective means to accomplish this
cleaning, and remove free water left on the surface of rock. Perform all of above before
any masonry or embankment is built on or against rock.

Remove piles of boulders or loose rock encountered within limits of earth embankments
for disposal.

Use excavated rock in backfilling trenches subject to following limitations:
1. Do not use pieces of rock larger than permitted under Section 02210.

2. Do not allow rock quantities used in backfill in any location to result in formation
of voids.

3. Do not place rock backfill within 16 inches of surface of finish grade.

Backfill with material obtained from outside sources at no additional compensation,
when material specified for backfilling is not available in sufficient quantity from other
excavations.

CONTRACT CLOSEOUT:

Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02223

SCREENED GRAVEL

PART 1 - GENERAL
1.01 DESCRIPTION:
A. Provide and compact screened gravel as indicated and specified.
B. Also referred to as “crushed stone.”
1.02 RELATED WORK:
A. Section 02210: Earth Excavation, Backfill, Fill and Grading
1.03 REFERENCES:
A. American Society for Testing and Materials (ASTM) Publications:
1. C33: Specification for Concrete Aggregates
2. D422: Test Method for Particle-Size Analysis of Soils.
1.04 SUBMITTALS:
A. Submit the following in accordance with Section 01300:

1. Gradation test result from the soil testing laboratory, at least two (2) weeks prior to
hauling material, for the Contracting Officer’s acceptance.

2. Submit a 20-1b. sample of the material when requested by the Contracting Officer.
1.05 QUALITY ASSURANCE:
A. Provide in accordance with Section 01400 and as specified.
B. Qualifications of the independent soil testing laboratory as specified in Section 02210.

C. Maximum particle size and gradation analyses shall be performed in accordance with ASTM
D422.

Material testing frequency and requirements as specified in Section 02210.

PART 2 - PRODUCTS

Screened Gravel
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201 MATERIAL:

A. Screened gravel: Gradation and physical property requirements of screened gravel shall
conform to ASTM C33, gradation as indicated on the Drawings.

B. Screened gravel shall be free from roots, leaves, and other organic materials, and free of ice,
snow, frost and frozen soil particles.

C. Crushed rock of equivalent size and grading may be used instead of screened gravel.
D. Recycled materials shall not be used.
PART 3 - EXECUTION
301 PLACEMENT AND COMPACTION:
A. Specified in Section 02210 and as indicated on the drawings.
3.02 CONTRACT CLOSEOUT:
A. Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02224

BANK-RUN OR CRUSHED GRAVEL

PART 1 - GENERAL

101

A.

1.02

1.03

1.04

1.05

DESCRIPTION:

Provide and compact bank or crushed gravel as indicated and specified.
RELATED WORK:

Section 02210: Earth Excavation, Backfill, Fill and Grading
REFERENCES:

American Society for Testing and Materials (ASTM) Publications:

1. D422: Test Method for Particle-Size Analysis of Soils.

2. D1140: Test Method for Amount of Material in Soils Finer than the No. 200 (75
pum) Sieve.

3. 3. D1557: Test Method for Laboratory Compaction Characteristics of Soil Using
Modified Effort (56,000 ft-1bf/ft3).

SUBMITTALS:
Submit the following in accordance with Section 01300:

1. Gradation and compaction test results from the soil testing laboratory, at least two
(2) weeks prior to hauling material, for the ’s acceptance.

2. Submit a 20-Ib. sample of the material when requested by the .

QUALITY ASSURANCE:

Provide in accordance with Section 01400 and as specified.

Qualifications of the independent soil testing laboratory as specified in Section 02210.
Maximum particle size and gradation analyses shall be performed in accordance with

ASTM D422. Soil compaction test shall be performed in accordance with ASTM D1557
Procedure C.
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D.

Material testing frequency and requirements as specified in Section 02210.

PART 2 - PRODUCTS

2.01

A.

D.

MATERIAL:

Bank or crushed gravel shall consist of sound, tough, durable particles of crushed or
uncrushed gravel free from soft, thin, elongated or laminated pieces and vegetable or other
deleterious materials.

Bank or crushed gravel shall be unfrozen and substantially free from vegetation, roots,
loam, and other organic matter, clay, snow, frozen particles and other fine or harmful
substances.

Bank or crushed gravel shall meet the following gradation criteria, Grading B, as
measured at the source of supply or at the project site:

Sieve Percentage by Weight Passing
Designation Square Mesh Sieves

5in. 100

3-1/2 in. 90 - 100

1-1/2 in. 55-95

1/4 in. 25-60

No. 10 15-45

No. 40 5-25

No. 100 0-10

No. 200 0-5

Reclaimed miscellaneous aggregate materials shall not be utilized under this Contract.

PART 3 - EXECUTION

3.01

A.

3.02

PLACEMENT AND COMPACTION:

Specified in Section 02210 and where indicated on the drawings.
CONTRACT CLOSEOUT:

Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02225

SELECT BORROW

PART 1 - GENERAL

101

A.

1.02

1.03

1.04

1.05

DESCRIPTION:

Provide and compact select borrow as indicated and specified.
RELATED WORK:

Section 02210: Earth Excavation, Backfill, Fill and Grading
REFERENCES:

American Society for Testing and Materials (ASTM) Publications:
C33: Specification for Concrete Aggregates

D422: Test Method for Particle-Size Analysis of Soils.

D1140: Test Method for Amount of Material in Soils Finer than the No. 200 (75 um)
Sieve.

D1557: Test Method for Laboratory Compaction Characteristics of Soil Using Modified
Effort (56,000 ft-1bf/ft3.

D2487: Standard Classification of Soils for Engineering Purposes (Unified Soil
Classification System).

SUBMITTALS:
Submit the following in accordance with Section 01300:

Gradation and compaction test results from the soil testing laboratory, at least two (2)
weeks prior to hauling material, for the Contracting Officer’s acceptance.

Submit a 20-1b. sample of the material when requested by the Contracting Officer.
QUALITY ASSURANCE:

Provide in accordance with Section 01400 and as specified.
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B. Qualifications of the independent soil testing laboratory as specified in Section 02210.

C. Maximum particle size and gradation analyses shall be performed in accordance with
ASTM D422. Soil compaction test shall be performed in accordance with ASTM D1557
Procedure C.

D. Material testing frequency and requirements as specified in Section 02210.

PART 2 - PRODUCT
201 MATERIAL:

A. Use only material free from roots, leaves, and organic matter, and free of ice, snow, frost
and frozen soil particles.

B. Select borrow shall be well-graded coarse-grained soil in accordance with ASTM D2487
and shall meet the following gradation:

Sieve Percentage by Weight Passing
Designation Square Mesh Sieves

3in. 100

1-1/2 in. 70 - 100

3/4 in. 50 - 85

No. 4 30 - 60

No. 50 10 -25

No. 200 0-5

C. Soil particles shall conform to the physical property requirements of ASTM C33.

PART 3 - EXECUTION
301 PLACEMENT AND COMPACTION:

A. Specified in Section 02210 and as indicated on the drawings.
3.02 CONTRACT CLOSEOUT:

A. Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02230
SITE CLEARING

PART 1 - GENERAL

1.01 DESCRIPTION:
A.  Provide site clearing as indicated and in compliance with Contract Documents.
B.  Section Includes:
1.  Clearing and grubbing.
2. Tree and shrub protection and removal.
3. Removal of debris related to clearing and grubbing operations.
1.02 DEFINITIONS:
A.  Caliper: Instrument used to measure tree diameter.
Clearing: Removal and disposal of above-ground items defined herein.
C.  Grubbing: Removal and disposal of below-ground items defined herein.
103  SUBMITTALS:
A.  Submit the following in accordance with Section 01300.
1. Permits
a. Erosion & Sediment Control Compliance Agreement for work conducted in
the City of Middletown, CT
2.  Certificates
a.  Copy of herbicide label bearing EPA registration number.
b.  Copy of Arborist Certification
1.04  QUALITY ASSURANCE:

A.  Comply with the requirements specified in Section 01400.

B.  Certified Arborist: All tree pruning, tree repair, and tree removal shall be performed by
competent workers, under the supervision of an arborist holding certification from the
International Society of Arboriculture (ISA).

Durham Meadows Waterline RD Site Clearing
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1.05

1.06

DELIVERY STORAGE AND HANDLING:
Comply with the requirements specified in Section 01610.

Herbicide: Comply with Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) —
Title 7 U.S.C. Section 136. Submit copy of herbicide label, bearing EPA registration
number.

SITE CONDITIONS:

Existing facilities, structures, and utilities are shown in accordance with available
surveys and records. The indicated locations of underground utilities and structures are
approximate. Other utilities may exist which are not indicated.

PART 2 - PRODUCTS - Not Used

PART 3 - EXECUTION

3.01 EXAMINATION:

A.  Verify survey benchmarks and intended elevations for the Work are as indicated.

B. Verify temporary erosion and sediment control measures are installed before
commencing with any other work at the site.

C.  Verify location and existence of all underground utilities and structures by contacting
utility owners, as required by law. Go to “Call Before You Dig” to receive state-specific
information. Access this information by dialing 811 or going to http://www.cbyd.com.

D. Provide 72-hour notice to existing utility owners, prior to beginning construction.

E. Contact utility companies and authorities to make arrangements for handling and
disposal of utilities encountered during construction.

3.02 PREPARATION:

A.  Protect bench marks, survey control points, and existing structures to remain from
damage or displacement.

B.  Protect trees and vegetation to remain. Do not cut or injure trees and vegetation outside
easement lines and outside designated clearing areas.

C.  Protect all underground utilities and structures that are to remain. If damage occurs,
immediately notify the utility owner within the hour.

D. Protect site features to remain from damage by construction equipment and vehicular
traffic.

Durham Meadows Waterline RD Site Clearing
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E. Identify waste and salvage areas for stockpiling of removed materials.
3.03 RESTORATION:

A.  Existing surfaces, features, utilities, or structures that are to remain but are damaged
during construction shall be restored to at least the condition in which they were found
immediately before work began, unless noted otherwise.

B.  Restore damaged utilities to the satisfaction of the utility owner.

C.  Restore damaged private property to the satisfaction of the property owner.

3.04 CLEARING:

A. Remove and dispose of off site:

1. Trees, snags, brush, shrubs, downed timber, decayed wood, and other vegetative
growth.

2. Rocks, tiles, lumps of concrete, trash piles, debris, refuse, rubbish, and fencing.
Remove all evidence of their presence from the surface.

B.  Clear ground within limits of work, unless otherwise noted.

C.  Manual cutting of trees, stumps, and stubs during clearing shall be as close to ground
surface as practicable but no higher than 6 inches above ground for small trees (8 inches
or less), and not higher than 12 inches above ground for larger trees (greater than 8
inches).

D. Obey all federal, state and local regulations and guidance regarding the cutting, burning,
and disposal of diseased trees and vegetation.

3.05 CLEARING IN WOODED AREAS:
A.  Chip and stockpile cleared wood at location directed by the Contracting Officer.
3.06 GRUBBING:

A. Remove and dispose of all stumps, buried logs, matted roots, roots larger than 2 inches,
and organic materials off site.

B. Roots larger than 2 inches in diameter shall be removed to a depth of 12 inches, and
roots larger than 1/2-inches in diameter to a depth of 6 inches.

C. Areas designated to receive pavement or structures shall be grubbed a depth of 18
inches. Measure depths of cut from existing ground surface or proposed finished grade,
whichever is lower.

D.  Apply herbicide to remaining roots and vegetation to inhibit growth.
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E. Depressions made by grubbing shall be filled with suitable material and compacted to
conform to original adjacent grade.

F. Do not grub areas within drip line of trees to remain to avoid damage to roots.

3.07 ' TREE AND SHRUB REMOVAL.:
A.  Remove trees and shrubs within permanent and temporary easement by felling or cutting
individual vegetation and grubbing.
3.08° ' TREE AND SHRUB PROTECTION:
A. Protect indicated trees and shrubs within the clearing limits.
3.09 PRUNING:

A.  Trim dead branches 1-1/2-inches or more in diameter and branches to heights and in a
manner as indicated. Neatly cut limbs and branches close to the bole of the tree or main
branches. Paint cuts more than 1-1/4-inches in diameter tree wound paint.

3.10 BURNING:
A.  Burning is not permitted on site.
3.11  CLEANING:

A.  Promptly dispose of excess and unsuitable material off site.

B.  Remove debris, junk, and trash from site.

C.  Leavesite in clean condition, ready for subsequent work.

D. Clean up spillage and wind-blown debris before entering public or private property,
adjacent to site.

3.12  CLOSEOUT ACTIVITIES:
A.  Provide in accordance with Section 01700.
END OF SECTION
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SECTION 02240
DEWATERING

PART 1 - GENERAL

101 DESCRIPTION:

A.  Provide dewatering as indicated and in compliance with Contract Documents.

B.  Design, furnish, operate, maintain, and remove temporary dewatering systems to control
groundwater and surface water to maintain stable, undisturbed subgrades, and permit
work to be performed under dry and stable conditions. Work to be done as part of
dewatering includes, but is not limited to:

1. Lower the groundwater level.

2. Lower hydrostatic pressure.

3. Prevent surface water from entering the excavation during construction.
4.  Implement erosion control measures for disposing of discharge water.

C.  Groundwater within the excavation area shall be lowered to at least 2 feet (60 cm) below
the lowest excavation levels as specified and as indicated.

D. Common dewatering methods include, but are not limited to, sump pumping, deep wells,
well points, vacuum well points, or combinations thereof.

E.  Common groundwater recharge methods include, but are not limited to, deep wells, large
sumps or combination thereof.

F.  The Contractor shall obtain the required permits for discharge from the Contractor’s
dewatering systems in accordance with 40 CFR Part 122 for all discharges outside of the
Town of Durham, CT. The discharge location shall be in accordance with permit
requirements. The Connecticut Department of Energy and Environmental Protection (CT
DEEP) General Permit will apply. Work conducted in Durham is exempt but substantive
compliance is required.

1.02 REFERENCES:

A.  Code of Federal Regulations, Title 40 — Protection of Environment (CFR):

1. 40 CFR Part 122: EPA Administered Permit Programs: The National Pollutant
Discharge Elimination System.
Durham Meadows Waterline RD Dewatering
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1.03

A.

SUBMITTALS:

Submit the following in accordance with Section 01300.

1.

Qualification of the Contractor’s dewatering specialist's or firm's qualifications a
minimum of 4 weeks prior to dewatering work. The submittal shall include, but
not be limited to:

a.  Qualifications of specialist's or firm's Registered Professional Engineer.

b.  Qualifications of specialist's or firm's field representative who will oversee
the installation, operation, and maintenance of the dewatering system.

Submit a dewatering plan, and, if applicable, a groundwater recharge plan at least
2 weeks prior to start of dewatering work. Do not submit design calculations. The
review will be only for the information of the Contracting Officer and third parties
for an overall understanding of the project relating to access, maintenance of
existing facilities and proper utilization of the site. The Contractor shall remain
responsible for the adequacy and safety of the means, methods and sequencing of
construction. The plan shall include the following items as a minimum:

a.  Dewatering plan and details stamped and signed by a Registered
Professional Engineer registered in the state where the project resides.

b.  Certificate of Design: Refer to Section 01300.

c.  Alist of equipment including, but not limited to, pumps, prime movers, and
standby equipment.

d.  Detailed description of dewatering, maintenance, and system removal
procedures.

e. Monitoring plan and details, including, but not limited to, number and
locations of observation wells, and geotechnical instruments such as
settlement and, and frequency of reading the monitoring devices.

f. Erosion and sedimentation control measures, and methods for disposal of
pumped water.

g.  Listofall applicable laws, regulations, rules, and codes to which dewatering
design conforms.

h.  List of assumptions mode for design of dewatering, including but not limited
to groundwater levels, soil profile, permeabilities, and duration of pumping.

Measurement records consisting of observation well groundwater records and the
geotechnical instrumentation readings within one day of monitoring.
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4. A modified dewatering plan within 24 hours, if open pumping from sumps and
ditches results in boils, loss of fines or softening of the ground.

1.04 QUALITY ASSURANCE:

A.  Comply with the requirements specified in Section 01400.

B. Employ the services of a dewatering specialist or firm having the following
qualifications:

1. Have completed at least 5 successful dewatering projects of equal size and
complexity and with equal systems within the last 5 years.

2. Retain the services of a Professional Engineer Registered in Connecticut having a
minimum of 5 years experience in the design of well points, deep wells, recharge
systems, or equal systems.

3. Retain the services of a field representative having a minimum of 5 years
experience in installation of well points, deep wells, recharge systems, or equal
systems.

C.  If subgrade soils are disturbed or become unstable due to dewatering operation or an
inadequate dewatering system, notify the Contracting Officer, stabilize the subgrade, and
modify system to perform as specified.

D. Notify the Contracting Officer immediately if settlement or movement is detected on
structures. If the settlement or movement is deemed by the Contracting Officer to be
related to the dewatering, take actions to protect the adjacent structures and submit a
modified dewatering plan to the Contracting Officer within 24 hours. Implement the
modified plan and repair damage incurred to adjacent structures.

E. Immediately notify the Contracting Officer if oil or other hazardous materials are
encountered after dewatering begins.

1.05 PRECAUTIONS AGAINST HYDROSTATIC UPLIFT DURING CONSTRUCTION:

A. The Contractor shall maintain a low groundwater elevation in the vicinity of the
structures until they are complete. In case of extremely high water during construction
of the structures, it may be necessary to flood the structures to maintain stable
conditions.

1.06 DELIVERY STORAGE AND HANDLING:
A.  Comply with the requirements specified in Section 01610.
1.07 SITE CONDITIONS:

A.  Subsurface Conditions: Refer to Appendix A.
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PART 2 - PRODUCTS

2.01 MATERIALS:

A. Provide settlement markers, piezometers and other geotechnical instruments in
accordance with the submitted dewatering plan or as specified.

B.  Provide casings, well screens, piping, fittings, pumps, power and other items required for
dewatering system.

C. Provide sand and gravel filter around the well screen. Wrapping geotextile fabric
directly around the well screen shall not be allowed.

D. When deep wells, well points, or vacuum well points are used, provide pumping units
capable of maintaining high vacuum and handling large volumes of air and water at the
same time.

E. Provide auxiliary dewatering equipment in the event of breakdown. Equipment shall
consist of pumps and hoses and be stored on site. Provide at least 1 pump for every 5
pumps used.

F.  Provide and maintain erosion and sedimentation control devices as indicated or specified
and in accordance with the dewatering plan.

G. Provide temporary pipes, hoses, flumes, or channels for the transport of discharge water
to the discharge location.

H.  Provide cement grout having a water cement ratio of 1 to 1 by volume.

3.01 INSTALLATION:

A.  Execution of earth excavation, installing earth retention systems, and dewatering shall
not commence until the related submittals have been reviewed by the Contracting
Officer and comments have been satisfactorily addressed and the geotechnical
instrumentation has been installed.

B.  Provide and maintain dewatering system in accordance with the dewatering plan.

C.  Carry out dewatering program in such a manner as to prevent undermining or disturbing
foundations of existing structures or of work ongoing or previously completed.

D. Do not excavate until the dewatering system is operational.

E.  Unless otherwise specified, continue dewatering uninterrupted until all structures, pipes,
and appurtenances below groundwater level have been completed such that they will not
be floated or otherwise damaged by an increase in groundwater elevation.
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F.  Discontinue open pumping from sumps and ditches when such pumping results in boils,
loss of fines, softening of the ground, or instability of the slopes. Modify dewatering
plan and submit revised plan to the Contracting Officer for acceptance.

G. Where subgrade materials are disturbed or become unstable due to dewatering
operations, remove and replace the materials in accordance with Section 02210.

H.  Dewatering Discharge:

1.

Install sand and gravel filters in conjunction with well points and deep wells to
prevent the migration of fines from the existing soil during the dewatering
operation.

Transport pumped or drained water to discharge location without interference to
other work, damage to pavement, other surfaces, or property.

Provide separately controllable pumping lines.
The Contracting Officer reserves the right to sample discharge water at any time.

Immediately notify the Contracting Officer if suspected contaminated groundwater
is encountered. Do not pump water found to be contaminated with oil or other
hazardous material to the discharge locations.

. Monitoring Devices and Records:

1. Install, maintain, monitor, and take readings from the observation wells and
geotechnical instruments in accordance with the dewatering plan.
2. Install settlement markers on structures within the zone of influence for dewatering
a distance equal to twice the depth of the excavation, from the closest edge of the
excavation. Conduct and report settlement surveys to 1/8-inch.
J. Install and maintain erosion/sedimentation control devices at the point of discharge as

indicated or specified and in accordance with the dewatering plan.

K. Removal:

1. Do not remove dewatering system without written acceptance from the
Contracting Officer.
2. Backfill and compact sumps or ditches with screened gravel or crushed stone
wrapped with geotextile fabric in accordance with Section 02273.
3. All dewatering wells shall be abandoned upon completion of the work, and
completely backfilled with cement grout.
Durham Meadows Waterline RD Dewatering
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3.02 CLOSEOUT ACTIVITIES:

A. Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02241

CONSTRUCTION WATER MANAGEMENT

PART 1 - GENERAL

1.01

A.

1.02

SCOPE OF WORK

The Contractor shall manage liquids generated during equipment decontamination
activities, and water from wells being abandoned (“Construction Water”) in a manner
that is protective of health, safety, public welfare, and the environment.

The Contractor shall provide all labor, equipment, and materials to handle, store, treat,
and discharge or dispose of Construction Water. On-site treatment shall consist of unit
operations necessary to remove Site contaminants to achieve discharge criteria compliant
with the Contractor’s method of discharge. Site contaminants that may be detected in
Construction Water include volatile organic compounds (VOCs), as well as chlorine and
particulate matter.

Alternately, the Contractor may elect to dispose of groundwater generated during well
abandonment at a Publically Owned Treatment Works (POTW), in accordance with the
CT DEEP General Permit for the Discharge of Groundwater Remediation \Wastewater to
a Sanitary Sewer (DEP-WD-GP-007).

The Contractor shall develop a Construction Water Management Plan describing the
handling, storage, treatment, and discharge of Construction Water and disposal of
associated sludge generated during the Work.

The Contractor shall be responsible for all measures needed to comply with the intent of
applicable State and Federal discharge permits.

The Contractor may, at no additional cost to the Contracting Officer, elect to transport
and dispose of water at an off-site facility in lieu of on-site treatment and discharge.

RELATED SECTIONS
Section 01300 - Submittals
Section 01410 - Sampling Procedures and Laboratory Requirements

Section 01568 - Erosion Control, Sedimentation, and Containment of Construction
Materials

Section 02053 - Excavated Material Management Plan

Section 02210 - Earth Excavation, Backfill, Fill, and Grading

Construction Water Management
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1.03

A.

B.

1.04

REFERENCES

Connecticut Department of Energy and Environmental Protection (CTDEEP), Bureau of
Water Management requirements.

CTDEEP General Permit for the Discharge of Groundwater Remediation Wastewater,
February 21, 2018.

CTDEEP Comprehensive General Permit for Discharges to Surface Water and
Groundwater, December 14, 2017.

Maximum Contaminant Levels (MCLs) for Drinking Water, EPA 816-F-09-0004, U.S.
Environmental Protection Agency, Summer 2009.

DEFINITIONS
Construction Water shall be defined as the following:
1. Water that is collected from water supply wells that are being abandoned.

2. Water removing during trenching activities in designated areas on the Durham
Manufacturing Company property.

3. Liquids generated during decontamination activities.

1.05 SUBMITTALS

A.

B.

1.06

See Section 01300 - Administrative Requirements, for submittal procedures.

Construction Water Management Plan. Submit no later than 30 days prior to initiating
on-site activities that may result in the generation of Construction Water.

The Contractor shall submit to the Contracting Officer for review all analytical test results
for effluent water samples and shall not discharge any treated water until approved by the
Contracting Officer.

Prior to project closeout, the Contractor shall submit to the Contracting Officer a report of

treatment system operation including dates of operation, results of testing, average

pumping rate, in gallons per minute (gpm), and total volume discharged.
PERFORMANCE REQUIREMENTS

The Work of this Section shall be performed in accordance with all substantive

requirements of the applicable Federal, State, and local regulations, laws, codes, and
ordinances for all activities carried out on-site. Nothing in this section will limit the

Construction Water Management
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Contractor’s responsibility to adhere to these regulations and recognized standards and
regulatory practices. The EPA, the State, and the Contracting Officer will not be
responsible at any time for Contractor’s violations of any applicable local, state, or
federal regulations or endangerment of his employees or of his Subcontractors.

B. The Contractor shall obtain all necessary permits and state licenses for activities not
carried out on-site, including but not limited to the transport and disposal of hazardous
materials to off-site facilities. The Contractor shall meet the intent of any discharge
permits for activities conducted on-site.

C. Construction Water discharged at the location designated by the Contracting Officer shall
be treated to remove Site Contaminants to less than or equal to the Maximum
Contaminant Levels (MCLs) for Drinking Water, EPA 816-F-09-0004, U.S.
Environmental Protection Agency, Summer 2009 and to achieve any federal or state
requirements for discharge to surface water ora POTW.

D. The space requirements for the storage and treatment equipment and transport vehicles
shall not exceed 2,000 square feet.

E. If the Contractor elects to dispose of the well abandonment water at a POTW, the
Contractor shall complete the General Permit for the Discharge of Groundwater
Remediation Wastewater to a Sanitary Sewer for approval by the CT DEEP.

F. Groundwater to be disposed of at a POTW shall be tested in accordance with Section 6.0
and Appendix A of the General Permit for the Discharge of Groundwater Remediation
Wastewater to a Sanitary Sewer. Requirements for testing are available on the CT DEEP
website at www.ct.gov/deep/waterdischargepermitapps

PART 2 - PRODUCTS
2.01 CONSTRUCTION WATER MANAGEMENT PLAN

A. The Contractor shall submit a plan for managing Construction Water. The plan shall
include, but is not limited to:

1. Methods, means, and facilities required to manage Construction Water and residuals
generated during the Work.

2. The Contractor's proposed method of handling, sampling, analysis, storage,
treatment, disposal, and discharge of Construction Water generated during the Work.

3. Equipment and personnel required to manage Construction Water.

4. A detailed description of the water treatment system including system components
provided to store Construction Water prior to treatment; to treat the Construction

Construction Water Management
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Water to remove Site contaminants that may be present; and to store the treated
Construction Water while it is sampled and tested prior to discharge.

5. A detailed description of the method of discharge, designed to meet the performance
requirements of Section 01568 - Erosion Control, Sedimentation, and Containment
of Construction Materials.

6. Procedure for decontamination of equipment prior to demobilization from Site.

B. The acceptable method of handling Construction Water is limited to collection and
discharge to the ground surface within the limits of a location to be designated by the
Contracting Officer, after appropriate treatment; or containerization and off-site disposal.
No water shall be discharged to any other property.

C. The acceptable method of handling any sludge and sediments generated by the
Contractor's management of Construction Water is containerization and removal from the
Site, in accordance with waste management procedures identified in Section 02053 —
Excavated Material Management Plan.

D. If the Contractor elects to dispose of Construction Water off-site, he shall do so in
accordance with the off-site transport and disposal requirements of Section 02053 Part
3.01F.

PART 3 - EXECUTION
3.01 GENERAL

A. The Contractor shall provide all labor, materials, and equipment required for sampling,
handling, storage, treatment, and disposal of Construction Water in accordance with the
approved Construction Water Management Plan.

B. It shall be the responsibility of the Contractor to investigate and comply with all
applicable Federal, State, and Local laws and regulations governing the handling, storage,
and disposal of Construction Water. All Construction Water shall be disposed of in a
manner which meets the intent of applicable permit requirements, laws, and regulations.

C. Anysampling and analysis necessary to protect the health and welfare of the Contractor's
employees and/or agents and/or to characterize collected water, treated water, or residuals
shall remain the sole responsibility of the Contractor.

D. Construction Water shall be handled using equipment compatible with anticipated
contaminants which may be present.

3.02 TREATMENT SYSTEM MOBILIZATION

Construction Water Management
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A. The Contractor shall be responsible for the placement of the water storage, treatment, and
disposal systems at the location designated by the Contracting Officer.

B. The Contractor is responsible for providing utilities required for operation of the
treatment system.

3.03 DISCHARGE

A. General

1.

No Construction Water shall be discharged until the Contractor has demonstrated
that it meets regulatory requirements.

All testing required for compliance with discharge criteria shall be the responsibility
of the Contractor and shall be in accordance with Section 01410 - Sampling
Procedures and Laboratory Services.

B. Effluent Testing Frequency

1.

One sample shall be collected per batch (10,000 gallons or less) of Construction
Water and analyzed in accordance with Section 01410, prior to discharge. Water
shall not be discharged until analytical results which demonstrate that treated water
meets the discharge criteria have been received and approved by the Contracting
Officer.

At no time shall the discharged volume sample frequency be less than specified
requirements.

In the event that stored water does not meet discharge criteria, it shall be re-treated to
meet discharge criteria and re-tested prior to discharge.

C. The Contractor shall discharge treated water to the ground surface in a controlled manner
to prevent erosion, runoff from the designated location, and flooding or pooling.

3.04 MINIMIZATION OF CONSTRUCTION WATER

A. The Contractor shall make every effort to minimize the generation of Construction Water
and associated sediments and sludge in accordance with procedures outlined in Section
02521 Well Abandonment.

END OF SECTION
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SECTION 02273

GEOTEXTILE FABRIC

PART 1 - GENERAL

1.01

1.02

1.03

1.04

DESCRIPTION:

Provide nonwoven geotextile fabric in foundation preparation for separation of existing
soil from screened gravel or crushed stone.

Provide woven geotextile fabric for silt fence as indicated or specified.
REFERENCES:
American Society for Testing and Materials (ASTM) Publications:

1. D4355: Test Method for Deterioration of Geotextiles by Exposure to Light,
Moisture and Heat in a Xenon ARC Type Apparatus.

2.  DA4491: Test Methods for Water Permeability of Geotextile by Permittivity.
3. DA4533: Test Method for Trapezoid Tearing Strength of Geotextiles.

4.  D4632: Test Method for Grab Breaking Load and Elongation of Geotextiles.
5. DA4751: Test Method for Determining Apparent Opening Size of a Geotextile.

6. D4833: Test Method for Index Puncture Resistance of Geotextiles, Geomembranes
and Related Products.

SUBMITTALS:

Submit the following in accordance with Section 01300:

1. At least two weeks prior to shipment, submit manufacturer's certificate of
compliance and physical property data sheet indicating that requirements for

materials and manufacture are in conformance as specified.

2. For informational purposes only, submit manufacturer’s printed installation
instructions.

QUALITY ASSURANCE:

Provide in accordance with Section 01400 and as specified.

Geotextile Fabric
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B. General:

1.  Producer of geotextile fabric to maintain competent laboratory at point of
manufacture to insure quality control in accordance with ASTM testing procedures.
Laboratory to maintain records of quality control results.

2. Do not expose geotextile fabric, except the geotextile fabric for silt fence, to
ultraviolet radiation (sunlight) for more than 14 days total in period of time
following manufacture until geotextile fabric is installed and covered with fill or
backfill material.

3. Take all precautions to protect geotextile fabric from damage resulting from any
cause. Either repair or replace geotextile fabric to Contracting Officer's satisfaction
at no additional cost to the Contracting Officer.

1.05 DELIVERY, STORAGE AND HANDLING:

A. Provide in accordance with Section 01610 and as specified.

B. Provide geotextile fabric in rolls wrapped with protective covering to protect geotextile
fabric from mud, dirt, dust, and debris. Label each roll of geotextile fabric with number
or symbol to identify production run.

C. Protect geotextile fabric from sunlight during transportation and storage. Do not leave
geotextile fabric exposed to sunlight for more than two weeks during installation
operations.

PART 2 - PRODUCTS
2.01 MANUFACTURERS:

A. Provide the following nonwoven geotextile fabric:

1.  Geotex 501 as manufactured by Propex.

2. Mirafi 160N as manufactured by TenCate Geosynthetics.

3. 150 EX as manufactured by Thrace - LINQ.

4.  Oracceptable equivalent product.

B. Provide the following woven geotextile fabric except for silt fence:

1. 200 ST as manufactured by Propex.

Geotextile Fabric
Durham Meadows Waterline RD Section No. 02273-2



2. Mirafi 500X as manufactured by TenCate Geosynthetics.

3. GTF 200 as manufactured by Thrace-LINQ.

4.  Oracceptable equivalent product.

C. Provide the following woven geotextile fabric for silt fence:

1.  Geotex 2130 as manufactured by Propex.

2. W100 as manufactured by SKAPS Industries.

3. Beltech 940 by Belton Industries Inc.

4.  Oracceptable equivalent product.

2.02 MATERIAL:

A. Geotextile fabric shall conforms to test requirements for minimum average roll value
(weakest principle direction) for strength properties of any individual roll tested from
manufacturing lot or lots of particular shipment in excess of minimum average roll value
(weakest principle direction) as specified hereafter:

B. Physical Properties of Minimum Average Roll of the nonwoven geotextile fabric shall be:

ASTM

Property Test Method Units Value
1. Grab Strength D4632 Ibs 150 (min.)
2. Grab Elongation D4632 % 50 (min.)
3. Trapezoidal Tear

Strength D4533 Ibs 60 (min.)
4. Puncture Strength D4833 Ibs 75 (min.)
5. Permittivity D4491 sec -1 1.3 (min.)
6. Apparent Opening D4751 Sieve

Size Number 70-100
7. Ultraviolet D4355 Percent 70 (min.)

Stability
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C. Woven geotextile fabric, except for silt fence, shall be:

ASTM

Property Test Method Units Value
1. Grab Strength D4632 Ibs 200 (min.)
2. Grab Elongation D4632 % 15 (min.)
3. Trapezoidal Tear

Strength D4533 Ibs 75 (min.)
4. Puncture Strength D4833 Ibs 80 (min.)
5. Permittivity D4491 sec -1 0.02 (min.)
6. Apparent Opening D4751 Sieve

Size Number 30-70
7. Ultraviolet D4355 Percent 70 (min.)

Stability
D. Physical Properties of Minimum Average Roll of the woven geotextile fabric for silt fence
shall be:

ASTM

Property Test Method Units Value
1. Grab Strength D4632 Ibs 100 (min.)
2. Permittivity D4491 sec -1 0.10 (min.)
3. Apparent Opening D4751 Sieve

Size Number 20-30
4. Ultraviolet D4355 Percent 70 (min.)

Stability
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PART 3 - EXECUTION:
3.01 INSTALLATION:
A. Install geotextile fabric in accordance with manufacturer’s printed instructions.

B. Place geotextile fabric on the foundation subgrade prior to placing the screened gravel or
crushed stone.

C. Overlap geotextile fabric 18 inches minimum for unsewn lap joint. Overlap fabric 6
inches at seam for sewn joint.

D. Do not permit traffic or construction equipment to travel directly on geotextile fabric.

E. Place geotextile fabric in relatively smooth condition to prevent tearing or puncturing.
Lay geotextile fabric loosely but without wrinkles or creases so that placement of the
backfill materials will not stretch or tear geotextile fabric. Leave sufficient slack in
geotextile fabric around irregularities to allow for readjustments.

F. Patch all tears in geotextile fabric by placing additional section of geotextile fabric over
tear with a minimum of 3 feet overlay.

G. Extend the geotextile fabric and wrap around the screened gravel or crushed stone along
the perimeter of the foundation.

H. Install silt fence in accordance with the manufacturer’s printed instructions and as
indicated.

3.02 CONTRACT CLOSEOUT:
A. Provide in accordance with Section 01700.

END OF SECTION

Geotextile Fabric
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SECTION 02371
RIPRAP

PART 1 - GENERAL

101 DESCRIPTION:

A.  Provide riprap as indicated and in compliance with Contract Documents.

B. Section includes:

1.
2.

3.

Riprap stone for plunge pool at Storage Tank site.
Riprap stone for stream crossing at Allyn Brook.

Riprap stone identified on the drawings and as directed by the Contracting Officer.

1.02 REFERENCES:

A.  American Association of State Highway and Transportation Officials (AASHTO):

1.

M288:  Standard Specification for Geotextile Specification for Highway
Applications.

B.  American Society for Testing and Materials International (ASTM):

1.

2.

C33/C33M: Standard Specification for Concrete Aggregates.

C88: Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate.

C127: Standard Test Method for Density, Relative Density (Specific Gravity), and
Absorption of Coarse Aggregate.

C535: Standard Test Method for Resistance to Degradation of Large-Size Coarse
Aggregate by Abrasion and Impact in the Los Angeles Machine.

D5519: Standard Test Methods for Particle Size Analysis of Natural and Man-
Made Riprap Materials.

D6092: Standard Practicefor Specifying Standard Sizes of Stone for Erosion
Control.

D6473: Standard Test Method for Specific Gravity and Absorption of Rock for
Erosion Control.

Riprap
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1.03

1.04

1.05

A.

SUBMITTALS:

Submit the following in accordance with Section 01300.
1.  Material certificates for commercial sources.

2. Material testing results for non-commercial sources.
3. Stone gradation analysis.

QUALITY ASSURANCE:

Comply with the requirements specified in Section 01400.
DELIVERY STORAGE AND HANDLING:

Comply with the requirements specified in Section 01610.

PART 2 - PRODUCTS

2.01

A.

B.

2.02

2.03

MATERIAL SOURCE:
Source: Imported from commercial source.

Non-commercial Sources: Provide 3 samples to an independent laboratory for testing.
The samples shall represent the quality range as found at the source — poor, average, and
best; determined by visual inspection. Samples from weathered surfaces or outcrops
shall not be used. Obtain fresh material from trenching or core drilling having a
preferred size of 6 inches for individual pieces. Submit test results to Contracting
Officer for acceptance.

Commercial Sources: Submit material certificate for each source. Certificate shall state
soundness, durability, and absorption properties that are representative of the source.

GRANULAR BEDDING:

Bedding: ASTM D6092, 6 inches minimum.

GEOTEXTILE BEDDING:

Geotextile Fabric:

1. Slope Stabilization: AASHTO M288, Table 6 for permanent erosion control.

a. Non-Woven Geotextile: Table 1, Class 1 for strength properties.

Riprap
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2.04

RIPRAP:
Physical Properties:

1.  Crushed or fractured bedrock fragments, sound, durable, and free from seams,
cracks, structural weaknesses, porous structure, and deleterious material.

2. Shape: Angular with 100 percent fractured faces; excluding flat or needle-like
shapes where width or thickness is less than 1/3 of length.

3. Soundness: ASTM C88, 5 percent maximum loss, after 5 magnesium sulfate
cycles.

4.  Durability: ASTM C535, 12 percent maximum loss, at 100 revolutions.
5. Absorption: less than 2 percent.

Gradation: Grading of stone shall be according to ASTM D5519. Submit gradation to
Contracting Officer for acceptance.

PART 3 - EXECUTION

3.01

A
B.
C
D

3.02

PREPARATION:

Clear subgrade of all obstacles and objects that could puncture geotextile fabric.
Clear subgrade of all obstacles.

Trim and dress areas to conform to lines and grades.

Provide level subgrade such that depressions or humps do not exceed 6 inches in depth
or height, respectively.

Compact subgrade, as specified in Section 02740 for pavement, when subgrade is
achieved by filling. Compaction is not required when subgrade is achieved by
excavating.

Place geotextile bedding.

RIPRAP PLACEMENT:

Placing rocks:

1. Machine place rocks with longitudinal axis normal to embankment face.

2. Leave minimum voids so that rock above foundation course has 3-point bearing on
underlying rocks.

Riprap

Durham Meadows Waterline RD Section No. 02371-3



B.  Placing rocks:
1. Provide minimum voids
2.  Place larger rocks in foundation course and on outside of slope protection.
3. Spreading by equipment is acceptable.

C. Do not dump stone or bear on gravel used for filling voids.

D. Dress up outer facing to render a smooth surface, without irregularities measuring more
than 1/4 of the maximum stone size when measured normal to the slope.

E.  Chink voids in outer facing with smaller stones. Remove loose stones.
F.  Choke riprap voids with gravel and sand by water jetting.
3.03 CLOSEOUT ACTIVITIES:

A. Provide in accordance with Section 01700.

END OF SECTION

Riprap
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SECTION 02400

TEMPORARY COFFERDAM

PART 1 - GENERAL

101 DESCRIPTION:
A. The work of this section consists of furnishing, installing, maintaining and removing a
temporary cofferdam.
B. The cofferdam shall consist of one or combination of systems, such as the following:
portable dam, interlocking steel sheet pile, or soldier pile with steel plate lagging.
102 RELATED REQUIREMENTS
A. Sediment control devices are specified in Section 01568.
B. Dewatering requirements are specified in Section 02240.
1.03 PROJECT CONDITIONS
A. The temporary cofferdam shall be installed in two phases. In the first phase, the
temporary cofferdam shall be installed from one riverbank to approximately the midpoint
of the river, allowing flow in the river to be maintained. Following installation of the
work in the cofferdam, the cofferdam shall be removed, and installed from opposite river
bank to approximately the midpoint of the river, allowing flow in the river to be
maintained during the work. After the work is complete and has been tested and accepted,
the temporary cofferdam shall be removed and the impacted area shall be restored.
B. The cofferdam shall not extend outside the limits of temporary or permanent easements.
1.04 SUBMITTALS:
A. Shop Drawing: Submit the following in accordance with Section 01300 - SUBMITTALS:
1. Submit the following qualifications two (2) weeks prior to the construction:
a. Qualifications of Contractor’s temporary cofferdam system designer.
b. Qualifications of Contractor’s temporary cofferdam system installer.
2. Manufacturer’s material and installation information.
Durham Meadows Waterline RD Temporary Cofferdam
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1.05

Dewatering Plan to include drawings with written descriptions of the proposed
procedures for dewatering and disposal of the fluidized materials. The Dewatering
Plan shall provide detailed information of the proposed temporary cofferdam
system’s materials, dimension, layout and pumping plan.

Submit a temporary cofferdam plan stamped and signed by a Registered
Professional Engineer at least two (2) weeks prior to start of the construction. Do
not submit design calculations. The review will be only for the information of the
Contracting Officer and third parties for an overall understanding of the project
relating to access, maintenance of existing facilities and proper utilization of the
site. The Contractor shall remain responsible for the adequacy and safety of the
means, methods and sequencing of construction. The plan shall include the
following items as a minimum:

a. Proposed temporary cofferdam system(s), details, location, layout, depths,
extent of different types of support relative to existing features and
methods and sequence of installation and removal.

b. Certificate of Design: Refer to Section 01300.

C. Requirements of dewatering during the construction.

d. List of equipment used for installing the temporary cofferdam systems.

QUALITY ASSURANCE:

Provide in accordance with Section 01400 and as specified.

Conform to the requirements of the OSHA Standards and Interpretations and all other
applicable laws, regulations, rules, and codes.

Prepare design, including calculations and drawings, under the direction of a Connecticut
Registered Professional Engineer and having the following qualifications:

1.

Not less than ten (10) years experience in the design of specific temporary
cofferdam systems to be used.

Completed not less than five (5) successful temporary cofferdam system projects
of equal type, size, and complexity within the last five (5) years.

Temporary Cofferdam System or Installer's Qualifications:

1.

Not less than three (3) year experience in the installation of similar types and equal
complexity as the proposed system.

Durham Meadows Waterline RD Temporary Cofferdam
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1.06

2. Completed not less than three (3) successful cofferdam systems of similar type and
equal complexity as the proposed system.

Install temporary cofferdam systems under the supervision of a supervisor having the
following qualifications:

1. Not less than five (5) years experience in installation of systems of similar type
and equal complexity as the proposed system.

2. Completed at least five (5) successful temporary cofferdam systems of similar type
and equal complexity as the proposed system.

DESIGN CRITERIA:
Design of temporary cofferdam systems shall meet the following minimum requirements:

1. Support systems shall be designed for hydrostatic pressure, water current, wave
forces, ice forces, and other surcharge loads.

PART 2 - PRODUCTS

201

TEMPORARY COFFERDAM

A temporary dam to enable the dewatering of the construction area within the river for
excavation, formwork erection, concrete placement and gabion installation in the dry.

The temporary cofferdam may be a portable dam system, interlocking steel sheeting,
soldier piles with steel plate lagging. Selection of the cofferdam type is the Contractor’s
responsibility.

The portable cofferdam shall be as manufactured by Portadam, Inc., or approved equal.
The Contractor shall have full responsibility for the structural and protective adequacy of
the portable cofferdam system installed. The portable dam shall be capable of being
erected on land as well as under water. The cofferdam system shall consist of free
standing steel frame supports placed on the existing ground surface. The steel frame
support members shall be of welded construction and designed to transfer fluid loading to
a near vertical (downward) load. A high strength flexible fabric waterproof membrane
shall be supported by the steel frame. The membrane shall be capable of providing the
waterstop when positioned along the diagonal face of the steel frame supports and
extended around the perimeter of the framework assembly. The fabric membrane shall
consist of nylon reinforced vinyl at the upper portion and a lighter, flexible fabric
extending out across the riverbed to provide a sealing effect produced by the hydrostatic
pressure.

Durham Meadows Waterline RD Temporary Cofferdam
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D.

E.

Interlocking steel sheeting or soldier piles with steel plate lagging cofferdams shall
comply with all the requirements of Section 02160 Excavation Support Systems.

Quarry stone cofferdams may be substituted with approval from the Contracting Officer,
and providing the preconstruction riverbed topography is maintained upon completion.

PART 3 - EXECUTION

3.01

A.

3.02

3.03

GENERAL

The Dewatering Plan shall be approved by the Contracting Officer. All sediment and
erosion control measures shall be in place prior to the commencement of the construction
for the portable cofferdam. The Contractor shall notify the Contracting Officer 48 hours
in advance of the delivery and onsite erection o the portable cofferdam system.

The Contractor shall be responsible for maintaining a safe, clean and accessible
construction site. The Contractor shall have full responsibility for the complete and
proper diversion of water during all stages of the project and shall repair, at no additional
expense to the Contracting Officer, any damage to any equipment, materials or work
caused by floods, high water or failure of the diversion of protective works.

The temporary cofferdam shall be constructed to provide adequate clearances in all
directions are required for the execution of work to be performed in the dewatered area.
This shall include room for the dewatering pumps and installation and removal operations.

. A temporary protective and/or diversionary works shall be installed upstream of the

dewatered work area where necessary, to reduce the impact of the stream flow on the
cofferdam.

SUBGRADE PREPARATION

The portable dam shall be placed directly on the existing ground of the riverbed. If large
obstructions are encountered, such as boulders, their removal is necessary. Softer ground
areas may be traversed by using distribution pads under the steel framework or by driving
steel poles down to suitable subsurface material. Either of these methods shall be
performed in accordance with the manufacturer’s recommendations.

FRAME INSTALLATION

Assembly of the steel framework for the portable dam requires in-water labor to position
frame toes properly and can be accomplished using floating, light-lift equipment or
landside crane. Assemble the steel framework using bolted clamps and pinned
connections. Place appropriate portable dam frames as per the manufacturer’s
recommendations.
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3.04

3.05

3.06

3.07

MEMBRANE INSTALLATION

Membrane for the portable dam shall be installed and sealed after the frames are installed
in accordance with the manufacturer’s recommendations. The fabric sections are
connected on shore, rolled, and floated into position on the assembled framework. After
connection of the top of the fabric at the desired elevation, it is unrolled down the diagonal
face of the framework and extended over the riverbed to the required distance out from the
toes. Sandbags may be used to anchor the ends of the membrane approximately one
sandbag per linear foot.

STEEL SHEETING OR SOLDIER PILE AND LAGGING

Steel sheeting or soldier pile and lagging shall be installed in conformance with Section
02160 Excavation Support Systems.

DEWATERING

After the cofferdam has been installed and adequately sealed, the Contractor shall pump
out the water behind the membrane into the river. Minor leaks shall be located and sealed.
All water pumped after construction has started shall be pumped to a temporary
dewatering sediment basin which shall filter the water prior to reentering the river.

Temporary sump holes may be installed within the area to be dewatered to create a more
suitable pumping area. Pumps shall be capable of dewatering at a faster rate than river
water enters the area. Pumps shall be kept in a workable condition and a spare pump shall
be available for breakdowns or emergency conditions.

A temporary dewatering sediment basin shall be sized, constructed, and located by the
Contractor. The sides of the dewatering basin shall be constructed of substantial materials
designed for the prevention of siltation. The siltation prevention screening shall extend
two feet above normal high water.

REMOVAL

The Contractor shall notify the Contracting Officer 48 hours in advance prior to removing
any portion of the temporary cofferdam system. Upon completion, cleanup, inspection,
and acceptance of the internal dry work, the enclosed area shall be flooded to equalize the
water pressure on both side of the cofferdam. For the portable dam option, the fabric is
first removed and then the frames. Sandbags shall be removed and disposed of. The
Contractor shall check the ground surface for any stray objects, and dispose all surplus
and unsuitable material from the site in accordance with all local, state, and federal rules.

END OF SECTION
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SECTION 02435

CRUSHED STONE

PART 1 - GENERAL

101

A.

1.02

1.03

1.04

1.05

D.

DESCRIPTION:

Provide and compact crushed stone as indicated and specified.
RELATED WORK:

Section 02210: Earth Excavation, Backfill, Fill and Grading
REFERENCES:

American Society for Testing and Materials (ASTM) Publications:
1. C33: Specification for Concrete Aggregates

2. D422: Test Method for Particle-Size Analysis of Soils.
SUBMITTALS:

Submit the following in accordance with Section 01300:

1.  Gradation test result from the soil testing laboratory, at least two (2) weeks prior to
hauling material, for the Contracting Officer’s acceptance.

2. Submita 20-lb. sample of the material when requested by the Contracting Officer.
QUALITY ASSURANCE:

Provide in accordance with Section 01400 and as specified.

Qualifications of the independent soil testing laboratory as specified in Section 02210.

Maximum particle size and gradation analyses shall be performed in accordance with
ASTM D422.

Material testing frequency and requirements as specified in Section 02210.

PART 2 - PRODUCTS

201

MATERIAL:

Crushed Stone
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A. Crushed Stone: Gradation and physical property requirements of crushed stone shall
conform to ASTM C33, Coarse Aggregate number 67.

B. Crushed stone shall be free from roots, leaves, and other organic materials, and free of ice,
snow or frost and frozen soil particles.

PART 3 - EXECUTION
3.01 PLACEMENT AND COMPACTION:

A. Specified in Section 02210 and as indicated on the drawings.
3.02 CONTRACT CLOSEOUT:

A. Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02510
WATER UTILITIES

PART 1 - GENERAL

101 DESCRIPTION:
A.  Provide water utilities beyond 5 feet from buildings as indicated and in compliance with
Contract Documents.
B.  Coordinate with Work and Products specified under Sections 15101 and 15400.
C.  Section includes:
1.  Water mains and fittings
2. Water line, valves, fire hydrants, service connections, accessories, and
appurtenances.
D. For water utilities work in the Town of Durham, conform to requirements of
“Connecticut Water Company, Purchasing Standards for Waterworks Materials, Revised
October 2016.”
E.  For water utilities work in the City of Middletown, conform to requirements of “City of
Middletown, Water and Sewer Department, General Requirements for Water Main and
Service Installation, January 2017.”
1.02 REFERENCES:
A.  American Society of Mechanical Engineers (ASME):
1. B16.1: Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800.
2. B16.18: Cast Copper Alloy Solder Joint Pressure Fittings.
3. B16.22: Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings.
B.  American Society of Testing and Materials International (ASTM):
1.  Al126: Standard Specification for Gray Iron Castings for Valves, Flanges, and
Pipe Fittings.
2.  BB88: Standard Specification for Seamless Copper Water Tube.
3. D1785: Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120.
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D2441: Standard Specification for Poly (Vinyl Chloride) (PVVC) Pressure-Rated
Pipe (SDR Series).

D2466: Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40.

D2467: Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80.

C.  American Water Works Association (AWWA):

1. C104/A21.4: Cement-Mortar Lining for Ductile-lron Pipe and Fittings for Water.

2. C105/A21.5: Polyethylene Encasement for Ductile-Iron Pipe Systems.

3. Cl110/A21.10: Ductile Iron and gray Iron Fittings, 3 Inch Through 48 Inch for
Water and Other Liquids.

4.  C111/A21.11: Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings.

5. C115/A21.15: Flanged Ductile Iron Pipe with Threaded Flanges.

6. C150/A21.50: Thickness Design of Ductile Iron Pipe.

7.  C151/A21.51: Ductile-Iron Pipe, Centrifugally Cast, for Water.

8.  C153/A21.53: Ductile Iron Compact Fittings, 3 inch through 24 Inch and 54 Inch
Through 64 Inch for Water Service.

9. C500: Metal-Seated Gate Valves for Water Supply Service.

10. C504: Rubber Seated Butterfly Valves.

11. C508: Swing-Check Valves for Waterworks Service, 2 Inch Through 24 Inch.

12. C509: Resilient-Seated Gate Valves for Water Supply Service.

13. C510: Double Check Valve Backflow Prevention Assembly.

14. C511: Reduced - Pressure Principle Backflow Prevention Assembly.

15. Cb512: Air-Release, Air/Vacuum, and Combination Air Valves for Waterworks
Service.

16. C515: Reduced-Wall, Resilient-Seated Gate Valves for Water Supply Services.

17. C550: Protective Interior Coatings for Valves and Hydrants.
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18. C600: Installation of Ductile-Iron Water Mains and Their Appurtenances.
19. C700: Cold Water Meters - Displacement Type, Bronze Main Case.

20. C701: Cold Water Meters - Turbine Type, for Customer Service.

1.03 DEFINITIONS:

A. Appurtenances: Additional piping items as required to provide a complete piping
system suitable to convey water as specified and intended. These items may or may not
be specified, but are necessary to complete the piping system.

104  SUBMITTALS:

A.  Submit the following in accordance with Section 01300.

1.  Pipe materials.

2. Pipe fittings.

3. Pipe couplings.

4.  Pipe thrust restraint.
5. Valves.

6.  Fire Hydrants.

7. Accessories.

8.  Appurtenances.

B.  Manufacturer's Certificate: Certify that products meet or exceed specified requirements.

C. Instructions: Provide manufacturer's installation instructions for pipe, hydrants, valves,
and appurtenances.

D. Field Test Reports: Provide results for hydrostatic and bacteriological tests.

E. Project Record Documents: Provide actual locations of piping mains, valves
connections, thrust restraints, and invert elevations. Identify and describe unexpected
variations to subsoil conditions or discovery of uncharted utilities.

105  SPARE PARTS:

A.  Comply with the requirements specified in Section 01610.
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1.06 QUALITY ASSURANCE:
A.  Comply with the requirements specified in Section 01400.

B. Perform Work in accordance with Town of Durham and City of Middletown Water
Works standards.

C. Valves: Manufacturer’s name and pressure rating marked on valve body.
1.07 DELIVERY STORAGE AND HANDLING:
A.  Comply with the requirements specified in Section 01610.
B.  Deliver and store valves in shipping containers with labeling in place.
1.08 WARRANTY:
A.  Provide standard product warranties for piping materials and as required by the Town of
Durham and City of Middletown Water Works Standards.
PART 2 - PRODUCTS
2.01 MANUFACTURERS:
A.  Ductile Iron Water Pipe and Fittings:
1.  United States Pipe and Foundry Company or acceptable equivalent product.

2. Restrained joint pipe to be TR FLEX® as manufactured by the United States Pipe
and Foundry Company or acceptable equivalent product.

B.  Valves - Provide valves manufactured by the following:

1. Gate Valves: Resilient Seat; Mueller, U.S. Pipe, American Cast Iron Pipe, or
acceptable equivalent product.

2.  Air Release Valves: APCO Willamette Valve and PRIMER Corp or approved
equal.

C.  Fire Hydrants: Mueller; Super Centurion 250 Model No. A421 (Middletown), Model
No. A-423 (Durham).

D.  Accessories — Provide accessories manufactured by the following:

1.  Backflow Preventer: RPZ lead-free, Watts LF 909QT-s or acceptable equivalent
product.
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2. Water Meters: As provided by the Municipality.

2.02 PIPE:
A.  Ductile Iron:
1.  Design conforming to AWWA A21.50.
2. Manufacture conforming to AWWA A21.15 or AWWA A21.51.
3. Thickness class, unless otherwise indicated or specified:
a. Minimum Thickness Class 52.
b.  Minimum thickness Class 53 for use with threaded flanges.
C. Minimum thickness Class 53 for use with flanged pipe.
d.  Minimum thickness Class 54 for use with grooved couplings conforming to
AWWA C606.
4.  Pressure Class, Not used.
2.03 PIPE FOR USE WITH COUPLINGS:
A.  As specified above except ends shall be plain.
With bolted split sleeve couplings, ends cast or machined at right angles to axis.
C.  With grooved type coupling:
1.  Ductile-Iron of thickness class specified above.
2. Grooved End dimensions conforming to AWWA C606 for flexible or rigid joints
to suit joint requirements.
2.04 FLEXIBLE JOINT PIPE:

A. Provide joints with maximum deflection 15 degrees in any direction from pipe axis.
Joint design to prevent pulling apart, and to remain watertight at any deflection angle
within specified range.

B. Provide boltless type with rubber gaskets.

C.  Pipe barrel thickness: According to manufacturer's standard but not less than AN
Standard for pipe of corresponding class.

D. Machine joint contact surfaces spherical, without depressions or chatter marks, or rough
tool cuts.
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1. Smooth by grinding, and buffing.

2. Machining accuracy: Finished pipes interchangeable without loss of
watertightness or flexibility.

3. Protect spherical spigot and plain ends of cut lengths by fastened wood lagging.

2.05 FITTINGS:

A.  Provide cement lined ductile iron fittings conforming to AWWA A21.10 or AWWA
A21.53, at least Class 150 and match piping class.

B.  Provide all bell mechanical-joint fittings unless otherwise indicated or specified.

C.  Face and drill flanged fittings conforming to AWWA A21.10 except special drilling or
tapping for correct alignment and bolting.

D. If flanged fittings are not available under AWWA A21.10 provide fittings conforming to
ASME B16.1 in 125 Ib. pressure class.

E.  Provide standard base fittings where indicated.

F.  Provide grooved-end fittings ductile-iron conforming to AWWA A21.10 for center-to-
face dimensions.

1. End preparation for grooved-ends conforming to AWWA C606 for flexible or
rigid joints as required by type of joint.
2.06 NONSTANDARD FITTINGS:
A.  Acceptable design.
Same diameter and thickness as standard fittings.

C. Manufactured to meet requirements of same specifications as standard fittings except for

laying length and types of ends.
2.07 WALL CASTINGS:

A.  Provide size and type indicated and specified.

1.  Piping 24-inches (600 mm) and Smaller: Mechanical Joint with specified restraint
or Restrained Push-On.
2. Piping 30-inches (750 mm) and Larger: Restrained Push-On.

B.  Wall Castings: Conform to requirements of AWWA A21.10 or fabricate of Class 53
ductile iron pipe with screwed on flanges and welded on waterstop. Screwed on
mechanical or push-on joints are not acceptable.
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C.

2.08

Durham Meadows Waterline RD

Provide water stop centered in wall. Weld water stops on in factory under controlled
conditions to ensure adequate strength to permit waterstop to absorb thrust up to the
pressure rating of the pipe.

Wall Castings with annealed ductile iron water stops

Pipe Size Waterstop thickness, inches
4 inch-12 inch (100-300 mm) 0.50 (13 mm)
14 inch-24 inch (350 -600 mm) 0.75 (19 mm)
30 inch-36 inch (750-900 mm) 1.00 (25 mm)
42 inch-48 inch (1050-1200 mm) 1.25 (32 mm)

Wall Castings with fabricated steel water stops

Pipe Size Waterstop thickness, in
4 inch-16 inch (100-400 mm) 0.25 (6 mm)
18 inch-24 inch (450 -600 mm) 0.38 (10 mm)
30 inch-36 inch (750-900 mm) 0.50 (13 mm)
42 inch-48 inch (1050-1200 mm) 0.75 (19 mm)
54 inch-64 inch (1050-1200 mm) 1.00 (25 mm)

On flanged wall castings, provide space between the wall and flange to permit mounting
the nuts on the flange bolts.

Flanged wall castings located with the flange flush with the wall are not acceptable.

Locate push-on joint wall castings with space between the bell and the wall to insert the
follower bolts.

As an option, fabricated wall pipe of Schedule 40 Type 316L stainless steel may be
substituted for wall castings specified above. Provide with waterstops of above
dimensions and welded continuously on both sides of stop. Flanges of Type 316
stainless steel. Bolts for connection to buried pipe Type 316 stainless steel. Provide
flange insulation gaskets, sleeves and washers for all flanges.

Testing: Factory pressure test all wall castings to pipe and joint pressure rating for a
minimum of 5 minutes. No visible leakage is acceptable.

ADAPTERS:
Furnish and install for joining pipe of different types, unless solid sleeves indicated.

1.  Provide ends conforming to above specifications for the correct type of joint, to
receive adjoining pipe.

2. Joining two classes of pipe may be of lighter class provided annular space in bell-
and-spigot type joints sufficient for jointing.

Water Utilities
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2.09

JOINTS:

A.  Provide push-on joint and mechanical joint pipe with necessary accessories, conforming
to AWWA A21.11.

1.  Provide SBR gasket composition.

B.  Provide pipe flanges and accessories conforming to AWWA A21.15.

1.  Provide flat faced flanges.

2. Provide 1/8-inch (3 mm) thick, full faced SBR gaskets designed for exposure to
liquid within pipe.

C. Provide restrained joint on pipe and fittings where indicated. Provide restrained joint
which is:

1. Boltless

2.  Capable of being deflected after assembly

3. Designs using set screws or requiring field welding are not acceptable.

4.  Manufacturers:

a.  American Cast Iron Pipe Co. Flex-Ring.
b. U.S.Pipe TR FLEX.
C. McWane TR-FLEX.
2.10 MECHANICAL JOINT FITTINGS - RESTRAINT SYSTEM:
A.  Provide restraint devices for pipe consisting of multiple gripping wedges incorporated
into a follower gland meeting requirements of AWWA A21.10.

1.  Mechanical joint restraint shall require conventional tools and installation
procedures per AWWA C600, retaining full mechanical joint deflection during
assembly and allowing joint deflection after assembly.

2. Provide actuation of the gripping wedges ensured with torque limiting twist off
nuts.

3. Provide restraint devices Listed by Underwriters Laboratories (3 inch (75 mm)
through 24 inch (600 mm) size) and Designed by Factory Mutual (3 inch (75 mm)
through 12 inch (300 mm) size).

4. Gland body, wedges and wedge actuating components must be domestic
manufactured in the USA.

Durham Meadows Waterline RD Water Utilities
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B.  Working Pressure Rating:

1. 16-inch (400 mm) and Smaller: 350 psi (2450 kPa).

2. 18-inch (450 mm) and Larger: 250 psi (1750 kPa).

3. Minimum safety factor of 2 to 1.

C.  Materials:

1.  Gland body, wedges and wedge actuating components: Grade 65-45-12 ductile
iron in accordance with ASTM A536.

2. Ductile iron gripping wedges: Heat treated, 370 to 470 BHN.

3. Provide three (3) test bars incrementally poured per production shift as per
Underwriter’s Laboratory (U.L.) specifications and ASTM A536. Testing for
tensile, yield and elongation in accordance with ASTM ES.

4.  Provide chemical and nodularity tests performed as recommended by the Ductile
Iron Society, on a per ladle basis.

5. Provide an identification number consisting of year, day, plant and shift
(YYDDD)(plant designation)(Shift number) cast into each gland body.

6.  Record all physical and chemical test results such that they can be accessed via the
identification number on the casting. Provide the Material Traceability Records
(MTRs) available, in hard copy.

7. Provide coating for restraint devices consisting of the following:

a.  Process all wedge assemblies and related parts through a phosphate wash,
rinse and drying operation prior to coating application.

b.  Coating: A minimum of two coats of liquid thermoset epoxy coating with
heat cure to follow each coat.

c.  Surface pretreat all casting bodies with a phosphate wash, rinse and sealer
before drying. The coating shall be electrostatically applied and heat cured.
Coating: Polyester based powder to provide corrosion, impact and UV
resistance.

d.  Coating system: MEGA-BOND by EBAA Iron, Inc.

D. Manufacturer:

1.

EBAA Iron Megalug Series 1100

Durham Meadows Waterline RD Water Utilities
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2.11

FLANGE ADAPTORS:

A.  Provide restrained flange adaptors for pipe consisting of multiple individual gripping
wedges incorporated into a follower gland meeting requirements of AWWA A21.10.
1. Provide actuation of the gripping wedges ensured with torque limiting twist off
nuts.
2. Provide restraint devices Listed by Underwriters Laboratories (3-inch (75 mm)
through 12 inch (300 mm) size) and Designed by Factory Mutual (4-inch
(100 mm) through 12-inch (300 mm) size).
3. Gland body, wedges and wedge actuating components must be domestic
manufactured in the USA.
B.  Joint Deflection capability:
1. 3-inch through 8-inch (30 mm through 200 mm): 5 degrees
2. 10-inch and 12-inch (250 mm and 300 mm): 3 degrees
3. 1l4-inch and 16-inch (350 mm and 400 mm): 2 degrees
4.  18-inch and 20-inch (450 mm and 500 mm): 1.5 degrees
5. 20-inch, 42-inch and 48-inch (500 mm, 1050 mm and 1200 mm): 1 degrees
6.  30-inch and 36-inch (750 mm and 900 mm): 3 degrees
C. Provide flange adaptor to maintain seal with and 0.6 inch (15 mm) gap between end of
pipe and mating flange
D.  Working Pressure Rating:
1. 16-inch (400 mm) and Smaller: 350 psi (2450 kPa)
2. 18-inch (450 mm): 300 psi (2100 kPa)
3. 20-inch (500 mm): 250 psi (1750 kPa)
4.  24-inch (600 mm): 200 psi (1400 kPa)
5.  30-inch through 48-inch (750 mm through 1200 mm): 150 psi (1050 kPa)
6.  Minimum safety factor of 2 to 1.
Durham Meadows Waterline RD Water Utilities
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E. Materials:

1.

Gland body, wedges and wedge actuating components: Grade 65-45-12 ductile
iron in accordance with ASTM A536.

Ductile iron gripping wedges: Heat treated, 370 to 470 BHN.

Provide three (3) test bars incrementally poured per production shift as per
Underwriter’s Laboratory (U.L.) specifications and ASTM A536. Testing for
tensile, yield and elongation in accordance with ASTM ES.

Provide chemical and nodularity tests performed as recommended by the Ductile
Iron Society, on a per ladle basis.

Provide an identification number consisting of year, day, plant and shift
(YYDDD)(plant designation)(Shift number) cast into each gland body.

Record all physical and chemical test results such that they can be accessed via the
identification number on the casting. Provide the Material Traceability Records
(MTRs) available, in hard copy.

Provide coating for restraint devices consisting of the following:

a.  Process all wedge assemblies and related parts through a phosphate wash,
rinse and drying operation prior to coating application.

b.  Coating: A minimum of two coats of liquid thermoset epoxy coating with
heat cure to follow each coat.

c.  Surface pretreat all casting bodies with a phosphate wash, rinse and sealer
before drying. The coating shall be electrostatically applied and heat cured.
Coating: Polyester based powder to provide corrosion, impact and UV
resistance.

d.  Coating system: MEGA-BOND by EBAA Iron, Inc.

F. Manufacturer:

1.

EBAA Iron MegaFlange Series 2100

2.12 FLEXIBLE CONNECTIONS:

A.  Use as specified or indicated:

1.  Bolted split sleeve couplings
2. Grooved couplings
3. Expansion joints
Durham Meadows Waterline RD Water Utilities
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2.13

BOLTED SPLIT SLEEVE COUPLINGS:

A.  Provide in accordance with Section 15101.
Pressure rating at least equal to that of related pipeline.
C.  Provide with gaskets of composition designed for exposure to liquid within pipe.
D. Provide gaskets with copper tips for electrical continuity through joints.
2.14 GROOVED COUPLINGS:

A.  Conform to AWWA C606.

Minimum pipe wall thickness specified under "Pipe For Use With Couplings."

C.  Where grooved couplings are indicated to provide for expansion or flexibility, cut pipe
grooves to provide necessary expansion or flexibility.

D.  Where grooved couplings are used instead of flanged joints, joint to be of rigid type with
pipe grooves cut to bring pipe ends together. Beam strength of joint shall be equal to or
greater than that of flanged joint.

2.15 EXPANSION JOINTS:

A.  Provide in accordance with Section 15105.

B.  Pressure rating at least equal to that of related pipeline.
2.16 FILLING RINGS:

A. Provide where necessary.

Materials, workmanship, facing, and drilling, conforming to 125-1b. ANSI (Class 125).

C.  Suitable length with nonparallel faces and corresponding drilling, if necessary, for
correct assembly of adjoining piping or equipment.

2.17 WATER SERVICE MATERIALS

A.  All water service materials, which shall include but is not limited to corporation cocks,
curb stops, couplings, adapters, and fittings shall have compression type connections.
Castings shall be sufficiently heavy to meet all service conditions without springing or
leaking and be clean and free from roughness both inside and out. Waterways shall be
smooth, full size and free from obstruction. All threads shall be cut sharp, clean and
true.

1. Service Pipe 1-in ASTM B 88, Type K, annealed.
Durham Meadows Waterline RD Water Utilities
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2.18

Durham Meadows Waterline RD

2.  Fittings: ASME B16.18, cast copper, or ASME B16.22, wrought copper.
3. Joints: Compression connection or AWS A5.8, BCuP silver braze.
4.  Only lead-free solder shall be used.
5. Working Pressure: Minimum of 55 psi .
6.  Bronze curb stop with compression CTS connections and
7. Cast Iron Curb Box with SS operating rod.
8.  Full Port Corporation Stop; MuellerH-15008 or Ford F-100G AWWA
PVC PIPE:
1. PVC Material: ASTM D1784, Type 1, Grade 1.
a. PVC: ASTM D1784, Cell classification 12454-B.

2.  PVC Pipe 2-4 inches in diameter:

a. Pipe: ASTM D1785, Schedule 40/80 or ASTM D2441, SDR 17 (unless

noted otherwise

b.  Fittings: ASTM D2467 for solvent welded joints; ASTMD 2464 for threaded

joints. Match schedule and pressure rating of adjacent pipe.

C. Joints: Solvent welded or Push-on in accordance with ASTM D3139.
Drilled in accordance with ANSI/ASME B16.1, Class 125 with full-face

teflon or natural rubber gaskets.

d.  Trace Wire: Wire: Magnetic detectable conductor, clear plastic covering,

imprinted with "Drain" in large letters.

3. Solvent Cements: Use fast-drying solvent for 1-1/2 inch sizes and smaller. Use
heavy slow-drying type for sizes 2 inches and larger. Solvent as furnished by

manufacturer of pipe used. Cement shall be compatible with piped fluid.
a. PVC: ASTM D2564.

4. Thread Lubricant:

a. Liquid: Teflon base liquid in plastic squeeze bottles. Use liquid lubricant on

permanent joints.

b.  Tape: Teflon base tape. Use tape on joints for valves or joints that may be

disconnected often.

Water Utilities
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2.19 HIGH DENSITY POLYETHYLENE (HDPE) PIPE
A.  For Tank underdrain, 6 inches diameter perforated to face down.
SDR 11
C. Trace Wire: Magnetic detectable conductor, clear plastic covering, imprinted with
"Water Service" in large letters.
2.20 VALVES
A. Resilient Seated Gate Valves (buried service) as specified in Section 15101:

1. 3 Inches and Over: AWWA C500, iron body, bronze trim, non-rising stem with
square nut, single wedge, [flanged] [mechanical joint] ends, control rod, [post
indicator,] extension box [and valve key 3 feet longer than depth of valve nut.
AWWA C509 or C515, Iron body, bronze trim, non-rising stem with square nut,
single wedge, resilient seat, flanged or mechanical joint ends, control rod, post
indicator, extension box and valve key 3 feet longer than depth of valve nut.
Protective interior coating per AWWA C550. Gate valves 16 inches and larger to
be equipped with spur or beveled gears enclosed in a seal grease case, in the
horizontal position to be equipped with rollers, tracks, and scrappers.

2.  Provide one operating wrench of length to operate deepest valve.

B.  Manual Air Release Valve Assembly

1. 1-inch Wedge Air Release Valve

2. 1l-inch Mueller H-15015 Corporation Stop (AWWA Taper Thread x FIP Thread)

3. Valve Box as specified.

C.  Butterfly Valves (buried service)

1. Manufacturers: Mueller, Pratt, Valmatic

2. Conform to AWWA C504, Class 150B and NSF 61

3. Class 150B for cast iron body, Class 250B for ductile iron body, mechanical joint
connections, fusion bonded epoxy coating inside and out, 250 psi rated working
pressure, gear operator with 2-inch operating nut.

4.  Type 316 stainless steel mating surfaces, seat placement, shaft, fasteners/screws,
retaining ring.

5. Valve body: ASTM A126 Class B cast iron or ASTM A536 GR65/45/12 ductile
iron

Durham Meadows Waterline RD Water Utilities
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6. Valve bearings: Self-lubricating, non-metallic material to isolate disc shaft
assembly from valve body.

7. Valve seats: Molded new natural or synthetic rubber suitable for potable water

service
221  VALVE BOXES:

A.  General: Provide cast-iron valve boxes for all buried valves, rated for vehicular traffic.

B.  Cast-lron Boxes: Extension type with slide-type adjustment, flared base and 3/16-inch
minimum thickness of metal.

C. Castthe word “WATER” in cover. Adapt box length, without full extension, to depth of
cover required over pipe at valve location.

D. Bell end of lower section shall in all cases be sufficiently large to fit over the stuffing
boxes of the valves. Minimum inside dimension shall be 5 ¥4 inches.

E.  Valve box extensions, if required, shall be supplied at no additional cost.

222 FIRE HYDRANTS:

A. AWWA C502, UL 246, dry barrel type compression hydrant with double O-ring seals;
rotation to open as required by local Water Utility and as indicated. Protective interior
coating per AWWA C550.

B. In City of Middletown:

1. Mueller Super Centurion 250 Model No. A-421.
2. 4%-in Main valve opening
3. Opening Direction: Left (counterclockwise)
4.  Provide One (1) 4 %-in pumper nozzle and Two (2) 2 ¥2-in hose nozzles
5. Bonnet and cap factory coated John Deer Green and remainder of hydrant painted
John Deer Yellow.
C.  InTown of Durham:

1. Mueller Super Centurion 250 Model No. A-423.
2. 5%-in Main valve opening
3. Opening Direction: Right (clockwise)
4.  Provide One (1) 4 %-in pumper nozzle and Two (2) 2 ¥2-in hose nozzles

Durham Meadows Waterline RD Water Utilities
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5. Hydrant to be factory coated with a White Reflective Bonnet and Yellow Barrel.

6. Provide a stenciled identification label in accordance with Connecticut Water
Company requirements (Operator).

D. Provide threads on nozzles in conformance with Local fire-hose coupling screw-thread
dimensions. Nozzles shall be replaceable.

E.  Fabricate extensions in multiples of 6 inches with rod and coupling to increase barrel
length.

F.  Working Pressure: 150 psi (1050 kPa) minimum.

G. Provide 1 safety flange repair Kit.

H. UL Listed/FM Approved.

2.23 BEDDING AND COVER MATERIALS:

A.  Asspecified in Section 02210.

2.24 THRUST RESTRAINT:

A. Mechanical Joint Restraint: Wedge action restrained joint retainer gland devices.
Mechanical joint restraint incorporated into the design of the follower gland.

B.  Thrust Blocks: Only where restrained joint pipe cannot be used as directed by the
Contracting Officer. Restrained Joint Pipe is specified for all pipe and fittings. Concrete
type for thrust restraints is specified under Section 03300.

C.  Pipe Clamps and Tie Rods: ANSI/NFPA 24.

D. Push-On Restrained Joint Pipe: Provide joint restraint and conforming joint to AWWA
C111/21.11, fabricated to be easily disassembled. Provide assembly and disassembly
kits.

E.  Wall Pipes: Cast or ductile iron with an intermediate wall collar, unless noted otherwise.
End connections as indicated.

2.25 COUPLINGS:

A.  Mechanical Couplings: Dresser Style 38, long sleeve unless shown otherwise;
equivalent by Smith-Blair or Baker. Harness when required for thrust restraint.

B. Flanged Coupling Adapters: Dresser Style 127 (2-12 inches), Dresser Style 128 (14-96
inches), equivalent by Smith Blair or equal.

Durham Meadows Waterline RD Water Utilities
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2.26

2.27

2.28

ACCESSORIES:

Backflow Preventer: 1-in RPZ Lead Free backflow preventer with strainer and air gap
fitting (Watts LF type with isolation valves and testing connections).

Exterior Backflow Preventer: Installation arrangement per drawing detail 6 on Sheet C-
503; including precast concrete base slab, Hot Rok insulated fiberglass enclosure and
appurtenances, complete as specified and indicated on the drawings.

Meter: To be obtained by the Contractor from the Municipality.

Water Meter Pit (For 1-in meters): 18-inch DIA x 54-inch SDR 35 PVC (0.485 in.
minimum wall thickness) for 5/8-in or 3/4- in meters. Cast Iron Frame and 15-inch DIA
locking Lid labeled “WATER” with hole and plug for touch pad reader.

Water Meter Pit (For 4-in meters): Per drawing detail 7 on Sheet C-503; including vault,
piping and all appurtenances, complete as specified and indicated on the drawings.

Tapping Sleeves: Ductile- or cast-iron, split-sleeve type with flanged or grooved outlet,
and with bolts, follower rings and gaskets on each end of sleeve suitable for maximum
working pressure of 150 psi. Bolts shall have square heads and hexagonal nuts.
Longitudinal gaskets and mechanical joints with gaskets shall be as recommended by
manufacturer of sleeve.

Tapping Valves: Provide tapping valves that conform to gate valves, specified herein.
Provide tapping valves suitable for installation with tapping sleeves and pipe used,
designed for minimum water working pressure of 150 psi, and have clear waterway
equal to full nominal diameter of valve.

Service Clamp: Pressure rating not less than connecting pipe; either single or double
flattened strap type. Clamps shall have rubber gasket cemented to galvanized malleable-
iron body. Straps and nuts shall be cadmium-plated.

Service Boxes: Cast iron or concrete and shall be extension service boxes of length
required for depth of line, with either screw or slide-type adjustment. Boxes shall have
housings of sufficient size to completely cover service stop or valve and shall be
complete with identifying covers.

DISINFECTION CHEMICALS:
Refer to Section 02515.
APPURTENANCES:

Provide appurtenances for a complete piping system suitable for operation, and in
conformance with Project Documents.

Durham Meadows Waterline RD Water Utilities
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2.29

2.30

SHOP PAINTING/COATINGS:

Unless noted otherwise, provide standard manufacturer paint and coatings for piping,
valves, hydrants, and accessories to prevent corrosion for the life of the component in
accordance with 09941.

SHOP TESTING:

Test pipes, valves, hydrants, and applicable accessories per manufacturer requirements,
and as required by referenced Standards.

PART 3 - EXECUTION

3.01

3.02

o 0 @ »

3.03

EXAMINATION:

Verify existing conditions.

Coordinate all private property work with Contracting Officer.
PREPARATION:

Ream pipe and tube ends and remove burrs.

Remove scale and dirt, on inside and outside, before assembly.
Prepare pipe connections to equipment with flanges or unions.

Excavate pipe trench in accordance with Section 02210 for work of this Section. Hand
trim excavation for accurate placement of pipe to elevations indicated.

WATER PIPE INSTALLATION:
Maintain separation of water main from sewer as follows:
1.  Parallel Installation

a. Under normal conditions water mains shall be laid at least 10 feet
horizontally from a sewer or sewer manhole. The distance shall be
measured edge-to-edge.

b.  Under unusual conditions when local conditions prevent a horizontal
separation of 10 feet the water main may be laid closer to a sewer or sewer
manhole provided that:

c.  The bottom (invert) of the water main shall be at least 18 inches above the
top (crown) of the sewer;
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d.  Where this vertical separation cannot be obtained, the sewer shall be
constructed of AWWA approved water pipe, pressure tested in place without
leakage prior to backfilling; and

e.  The sewer manhole shall be of watertight construction and tested in place.

2. Crossing

a.  Where necessary water lines crossing sewers shall be laid to provide a
separation of at least 18 inches between the bottom of the water line and the
top of the sewer whenever possible.

B. Install pipes and structures to within tolerance of 1/2-inch of indicated elevations.

C. Install ductile iron piping and fittings to AWWA C600.

F. Install joint restraint per manufacturer’s instructions. Submit instruction to the
Contracting Officer for review.

G. Form and place concrete for thrust blocks at each elbow or change of direction of pipe
main [and as indicated.

H.  Establish elevations of buried piping to ensure not less than 4 feet of cover and as
indicated.

. Install trace wire continuous over top of pipe buried 12 inches above pipe line or as
directed by the Contracting Officer. Extend wire into valve boxes and adjacent to
hydrants for connection to location equipment.

J. Backfill trench in accordance with Section 02210.

3.04 VALVES AND HYDRANTS INSTALLATION:

A.  Set valves on solid bearing.

B.  Center and plumb valve box over valve. Set box cover flush with finished grade.

C.  Set hydrants plumb and locate pumper nozzle perpendicular to roadway.

D. Provide drainage pit as indicated and as approved by the Contracting Officer. Wrap
drainage pit and gravel with filter fabric. Do not connect drain opening to sewer.

E.  Paint fire hydrants in accordance with local water utility requirements.

F. Install tapping sleeves and tapping valves in accordance with manufacturer’s
recommendations.
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G. Install valves and hydrants according to applicable AWWA Standards.
3.05 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM:
A. Referto Section 02515 and Section 15400.
3.06 SERVICE CONNECTIONS:
A. Provide water service including corporation stop, copper pipe, curb stop, meter setter,
and water meter pit as indicated and specified.
3.07 REPAIR/RESTORATION:
A.  Repair any existing utilities/structures, or features damaged during installation of water
utilities to s’s satisfaction, and at no cost to Contracting Officer.
3.08 FIELD TESTING:
A.  Perform field-testing under provisions of AWWA C600 and Section 02515.
3.09 FIELD PAINTING/COATINGS:
A. Repair any shop painting/coatings damaged during storage or installation to Contracting
Officer’s satisfaction.
3.10 ADJUSTING:
A.  Coordinate with Contracting Officer for any field adjustments. The Contracting Officer
reserves the right to reject any field adjustments.
3.11 PROTECTION:
A.  Protect installed water utilities from damage throughout storage, installation, testing, and
final approval.
3.12  CLOSEOUT ACTIVITIES:
A.  Provide in accordance with Section 01700.
END OF SECTION
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SECTION 02515
DISINFECTING WATER DISTRIBUTION SYSTEM

PART 1 - GENERAL

101

A.

1.02

1.03

Durham Meadows Waterline RD

DESCRIPTION:

Provide disinfection of water utility distribution system as indicated and in compliance
with Contract Documents.

1.

Coordinate with City of Middletown regarding testing and disinfection of Storage
tank and pipelines in Middletown.

Coordinate with Town of Durham and its water system operator Connecticut
Water Company (CWC) regarding testing and disinfection of water main facilities
in Durham including specific procedures, schedule, and use of water.

Section Includes:

1.  Disinfection of water mains in accordance with AWWA C651 and water storage
facility in accordance with AWWA C652, except as modified below.

2.  Referto Section 13225 for additional tank disinfection requirements.

REFERENCES:

American Water Works Association (AWWA):

1.  C651: Disinfecting Water Mains.
2.  C652: Disinfection of Water-Storage Facilities.
SEQUENCING:

Basic procedure for disinfecting water mains:

1.

Testing and disinfection of water mains shall be limited to 1,000 ft sections or as
approved by the Contracting Officer.

Inspecting materials to be used to ensure their integrity.

Preventing contaminating materials from entering the water main during storage,
construction, or repair and noting potential contamination at the construction site.

Removing, by flushing or other means, those materials that may have entered the
water main.

Disinfecting Water Distribution System
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5.  Chlorinating any residual contamination that may remain, and flushing the
chlorinated water from the main.

6.  Protecting the existing distribution system from backflow caused by hydrostatic
pressure test and disinfection procedures.

7. Documenting that an adequate level of chlorine contacted each pipe to provide
disinfection.

8.  Determining the bacteriological quality by laboratory test after disinfection.

9.  Final connection of the accepted new water main to the active distribution system.

1.04  SUBMITTALS:

A.  Submit the following in accordance with Section 01300.

1. Supervisor qualifications.

2. Equipment list.

1.05  QUALITY ASSURANCE:

A.  Comply with the requirements specified in Section 01400.

B. Regulatory Requirements:

1.  Disinfection work shall be acceptable to the water system operators of Durham
and Middletown. If requirements of this section are in conflict with requirements
of regulatory agencies, the latter shall govern.

C.  Source Quality Assurance:

1.  Perform Work in connection with disinfection under direction of experienced
supervisor.

2. Useequipment in proper working condition and adequate for specified Work.

D. Prior to starting disinfection work, furnish detailed outline of proposed sequence of
operation, manner of filling and flushing units, source and quality of water to be used,
and disposal of wasted water.

E.  Perform work in connection with disinfection under direction of experienced supervisor.

F.  Useequipment in proper working condition and adequate for specified work.

1.06 DELIVERY STORAGE AND HANDLING:

A.  Comply with the requirements specified in Section 01610.

Durham Meadows Waterline RD Disinfecting Water Distribution System
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1.07

PART 2

201

2.02

2.03

2.04

Durham

PROJECT CONDITIONS:

Discharge of chlorinated water into watercourses or surface waters is regulated by the
National Pollutant Discharge Elimination System (NPDES). Disposal of the chlorinated
disinfection water and the flushing water is the Contractor's responsibility.

Schedule the rate of flow and locations of discharges in advance to permit review and
coordination with Contracting Officer and regulatory authorities

- PRODUCTS
CONTRACTING OFFICER-SUPPLIED PRODUCTS:

In coordination with the Contracting Officer, the City of Middletown will provide
potable water for the first disinfection effort. Submit request for use of water from
waterlines of Middletown and Durham 48 hours in advance. If bacteriological testing
shows that the first disinfection effort was not successful, the Contractor will be charged,
at Middletown's current rates, the cost of additional water for subsequent disinfection
efforts.

MATERIALS:
Water: Use potable water for cleaning and disinfection.
Chlorine: Provide in accordance with AWWA C652.

1.  Liquid Chlorine: Inject with a solution feed chlorinator and a water booster pump.
Follow the instructions of the chlorinator manufacturer.

2. Calcium Hypochlorite (Dry): Dissolve in water to a known concentration in a
drum and pump into the pipeline at a metered rate. Tablet form calcium
hypochlorite may be used only for water mains up to 12 inches in diameter and
less than 2,500 feet in length.

3. Sodium Hypochlorite (Solution): Further dilute in water to desired concentration
and pump into the pipeline at a metered rate.

EQUIPMENT:
Submit list of equipment used for disinfecting work.
ACCESSORIES:

Chlorine Residual Test Kit: For measuring chlorine concentration, supply and use a
medium range, drop count, DPD drop dilution method kit per AWWA C651, Appendix
A.l. Maintain kits in good working order available for immediate test of residuals at
point of sampling.

Meadows Waterline RD Disinfecting Water Distribution System
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PART 3 - EXECUTION

3.01

A.

3.02

Durham Meadows Waterline RD

PREPARATION:

Isolate new work being disinfected from system to avoid possibility of contaminating
materials entering distribution system.

Water Storage Facilities:

1.

2.

Remove debris and material not part of structural or operating facilities of tank.

Clean using high pressure water jet or other equally effective means to remove dirt
and foreign material.

Cleaning shall:

a. Remove deposits of foreign nature.

b.  Remove growths.

C. Broom walls, floor, and ceiling.

d.  Avoid damage to structure.

e.  Avoid contamination by workers and equipment.
Remove water, dirt, and foreign material and dispose.

Water used in cleaning reservoir shall be wasted before adding chlorinating agent
to reservoir.

Method of disinfection for water containment devices and piping systems shall conform
to AWWA C651 and AWWA C652.

CHLORINE PREPARATION:

Liquid Chlorine:

1.

Apply chlorine gas-water solution by means of solution feed chlorinating device
or, if accepted by the Contracting Officer dry gas may be fed directly through
proper devices for regulating rate of flow and providing effective diffusion of gas
into water within unit being treated.

Provide chlorinating devices for feeding solutions of chlorine gas that prevent
backflow of water into chlorine cylinder.

Disinfecting Water Distribution System
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B.  Calcium Hypochlorite:

1.  Prepare granular calcium hypochlorite as water mixture before introduction into
unit. Make dry powder into paste and thin to approximately 1 percent chlorine
solution.

3.03 PIPELINE PREPARATION:
A.  After pressure and leakage tests complete, flush units thoroughly to remove foreign
material.
B. Release entrapped air at high points and fill units with disinfecting agent and water to
allow disinfecting agent to come in contact with interior surfaces.
C. If complete venting cannot be accomplished through available outlets, provide necessary
corporation cocks and vent piping.
3.04 APPLICATION OF DISINFECTANT:
A.  Point of Application:

1.  Apply chlorinating agent at supply end of unit being disinfected.

2. For pipes, apply disinfectant through corporation cock installed in top of pipe.

3. Place tablets in accordance with AWWA C651.

B. Rate of Application:

1. Introduce water at controlled rate in order to regulate chlorine dosage.

2. Proportion rate of chlorine mixture flow to rate of water entering unit so chlorine
dose applied produces at least 25 mg/L chlorine residual after period of 24 hours.

3. Method of determining rate of flow of water into unit being disinfected shall be
accepted by the Contracting Officer.

C. Isolating Systems:

1.  Keep chlorine gas-water disinfecting solution and contaminated water from

flowing into units previously chlorinated and flushed.
D. Quality:

1.  Retain chlorinated water in unit long enough to destroy non-spore forming
bacteria.

2. Minimum retention period shall be 24 hours with chlorine residual at end of this
period of not less than 25 mg/L (ppm).

Durham Meadows Waterline RD Disinfecting Water Distribution System
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3.05

Durham Meadows Waterline RD

Disinfecting Valves:

1.  Operate valves and appurtenances while line or unit is being disinfected to ensure
surfaces of valves are disinfected.

Swabbing:

1. Flush and swab pipe, fittings or valves that must be placed in service immediately
with 5 percent solution of calcium hypochlorite immediately prior to assembly.

2. Secure acceptance from the Contracting Officer before using this method of

disinfection.

Valve Operation: Performed by Operator.

DISINFECTING METHODS:

Continuous Feed Method:

1.

Introduce potable water into the pipeline at a constant measured rate. Feed the
chlorine solution into the same water at a measured rate. Proportion the two rates
so that the chlorine concentration in the pipeline is maintained at a minimum
concentration of 25 mg/L. Check the concentration at points downstream during
the filling to ascertain that sufficient chlorine is being added.

Slug Method:

1.

Introduce the water in the pipeline at a constant measured rate. At the start of the
test section, feed the chlorine solution into the pipeline at a measured rate so that
the chlorine concentration created in the pipeline is 100 mg/L. Feed the chlorine
for a sufficient period to develop a solid column or "slug" of chlorinated water that
will, as it passes along the line, expose all interior surfaces to a concentration of at
least 100 mg/L for at least three hours.

Disinfection of Valves, Blind Flanges, and Appurtenances:

1.

During the period that the chlorine solution or slug is in the section of pipeline,
open and close valves to obtain a chlorine residual at hydrants and other pipeline
appurtenances. Swab exposed faces of valves and blind flanges prior to bolting
flanges in place with a 1 percent sodium hypochlorite solution.

Disinfection of Connections to Existing Pipelines

1.

Disinfect isolation valves, pipe, and appurtenances in accordance with AWWA
C651, Section 4.7. Flush with potable water until discolored water, mud, and
debris are eliminated. Swab interior of pipe and fittings with a 1 percent sodium
hypochlorite solution. After disinfection, flush with potable water again until water
is free of chlorine odor.

Disinfecting Water Distribution System
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E.  Confirmation of Residual:

1.  After the chlorine solution applied by the continuous feed method has been
retained in the pipeline for 24 hours, confirm that a chlorine residual of 10 mg/L
minimum exists along the pipeline by sampling at air valves and other points of
access.

2. With the slug method, confirm by sampling as the slug passes each access point
and as it leaves the pipeline that the chlorine concentration in the slug is at least
50 mg/L.

3.06 FINAL FLUSHING AND TEST:

A.  Following chlorination, flush unit or system until replacement water in system is proven
to be comparable in quality to water which will enter unit or system.

B.  Above acceptable condition of water delivered by each unit or system shall continue for
at least 2 days, as demonstrated by laboratory examination of samples. Laboratory tests
shall show chlorine residual, after final flushing, of less than 1 mg/L (ppm).

C.  Repetition of Flushing and Testing:

1. If initial treatment results in unsatisfactory bacterial test, repeat disinfection until
satisfactory results obtained.

D. Prevententry of contaminated water into previously disinfected units or systems.

3.07 DISINFECTING TANK:

A. Disinfect in accordance with AWWA C652 and as specified in 13225.

B.  Place water containing 50 ppm chlorine in reservoir to depth that, when reservoir is
filled, resultant chlorine concentration shall be no less than 2 ppm, 24 hours before
filling reservoir.

C.  Fill reservoir.

D.  Full reservoir shall stand for 24 hours, after which reservoir may be put into service
without draining water used to disinfect it, providing safe samples obtained by
Contracting Officer.

E. If safe samples are not obtained using above procedure, add additional chlorine to full
reservoir in amounts necessary to obtain safe sample. After obtaining safe sample, drain
prior to placing in service.

F.  Cost of water and chlorine for re-chlorination of reservoir if first attempt does not test
safely shall be Contractor’s responsibility.

Durham Meadows Waterline RD Disinfecting Water Distribution System
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3.08

BACTERIOLOGIC TESTS:

A. Collect two sets of samples per AWWA C651, Section 5.1, deliver to a certified
laboratory within six hours of obtaining the samples, and obtain a bacteriologic quality
test to demonstrate the absence of coliform organisms in each separate section of the
pipeline after chlorination and refilling. Collect at least one set of samples from every
1,200 feet of the new water main, plus one set from the end of the line and at least one
set from each branch.

B.  Repetition of Procedure: If the initial chlorination fails to produce required residuals
and bacteriologic tests, repeat the chlorination and retesting until satisfactory results are
obtained.

C. Test Facility Removal: After satisfactory disinfection, disinfect and replace air valves,
restore the pipe coating, and complete the pipeline where temporary disinfection or test
facilities were installed.

3.09 FIELD QUALITY CONTROL.:

A.  Contracting Officer will obtain samples for and submit to laboratory for analysis before
reservoir placed in service.

B. If safe samples not obtained using above procedure, Contractor shall add additional
chlorine in amounts necessary to obtain safe samples.

3.10 CLOSEOUT ACTIVITIES:
A.  Provide in accordance with Section 01700.
END OF SECTION
Durham Meadows Waterline RD Disinfecting Water Distribution System
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SECTION 02521

WELL ABANDONMENT

PART 1 - GENERAL

1.01 DESCRIPTION

A.

Furnish labor, materials, tools and equipment for fully abandoning up to125 water supply
wells in accordance with the specifications and drawings. The full abandonment
procedure, which is described in detail in this specification, generally includes removing
all existing equipment from the well, filling the wells with appropriate backfill for
abandonment, restoring any areas that were affected by the well abandonment to the
pre-work condition, and submitting records of abandonment.

Furnish labor, materials, tools and equipment for partially abandoning six water supply
wells, which are proposed to be used as long-term monitoring wells. The six wells are
the two Fairgrounds public water supply wells; the Regional school supply well; one of
the Hill Hollow Condo supply wells (the others will be fully abandoned); Durham
Manufacturing (DMC) Well #1, and DMC Well #2. The partial abandonment procedure,
which is described in detail in this specification, generally includes removing all existing
equipment from the well, removing and replacing the upper portion of the well casing,
restoring any areas that were affected by the well abandonment to the pre-work condition,
and submitting records.

1.02 RELATED SECTIONS

A.

B.

G.

H.

Section 01120 - Health & Safety

Section 01063 — Miscellaneous Requirements
Section 01300 — Submittals

Section 01400 — Quality Assurance

Section 01710 — Cleaning Up

Section 02241 — Construction Water Management
Section 02900 - Planting

Section 2922 — Hydroseeding

1.03 REFERENCES

A.

Connecticut Well Drilling Code

Well Abandonment
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B. Letter from Connecticut DCP to Connecticut DEEP, dated July 23, 2014, explaining
permitted deviation from well abandonment procedures in Connecticut Well Drilling
Code (attached at end of section).

1.04 SUBMITTALS
A. Well Abandonment, Verification of Work Completed forms, attached and available for

download at http://www.ct.gov/dcp/cwp/view.asp?a=1622&0=446490 completed for all
wells abandoned, with additional information as specified below.

1.05 PERFORMANCE REQUIREMENTS

A. Work shall be performed in accordance with the Connecticut Well Drilling Code
requirements for well abandonment, except that 1) deviations as described in the letter
from Connecticut DCP to Connecticut DEEP, dated July 23, 2014 (attached), may be
used in lieu of the Code requirements, and 2) permits will not be required in accordance
with Superfund NCP Section 300.400 (e)(1).

PART 2 - PRODUCTS
2.01 MATERIALS

A. Bentonite Chips - raw mined sodium montmorillonite in chip form, with chips sized
between % and %2-inch.

B. Fine Sand — A poorly graded (SP) sand in which 100% passes the #40 sieve and no more
than 10% passes the #200 sieve.

PART 3 - EXECUTION
3.01 ABANDONMENT OF WELLS

A. Prior to well abandonment work being done, all residences and businesses must have been
permanently connected to the new municipal water supply such that the wells are no
longer needed to supply potable water. Also, in accordance with other specification
sections, the water service pipe from the well to the pressure tank and the well pump
power duct shall have been cut off and capped or plugged watertight at the interior
basement wall.

B. Locate the well and gain access to its interior by removing any materials, equipment, or
appurtenances (e.g., well caps, concrete well covers, soil, decorative well covers) that
cover or seal the well. If a decorative well cover is removed, place it on the ground at a
distance from the well where it will not be damaged or impede the abandonment process.

C. Remove all materials and equipment that are within the well including, but not limited to,
the well pump; all wire, pipe, and conduit; and any other downhole appurtenances. The

Well Abandonment
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well pump, wire, and/or piping shall be placed at a location on the property as directed by
the owner if he/she wants to retain it. Any materials and equipment removed from the
well that are not wanted by the property owner shall become the property of the
Contractor, to be recycled (to the maximum extent possible) or disposed. Water that is
present in the piping and pump as they are raised in the well shall not be released onto the
ground and must be either collected in a container or poured back down the well.

D. Record all requested information on the Well Abandonment, Verification of Work
Completed form, and make actual measurements of the well diameter, the depth of the
well below ground surface (bgs), and the depth to water in the well (include this on the
form even though it is not listed as a requested measurement). Also include a sketch of
the well location so that the property owner will have a record of it with the well
abandonment form.

E. Calculate the volume of standing water in the well and add enough chlorine to create a
solution with 50 ppm available chlorine throughout the well. Chlorine shall be added
throughout the length of well, or shall be circulated in the well, to ensure distribution
throughout the water column.

F. Inthe case of adrilled well in bedrock:

1. Add fine sand to the well, at a rate not exceeding 50 Ibs every 30 seconds. Sound the
well continuously, or at least every time enough sand has been added to fill 10 ft of
the borehole, to assure that bridging is not occurring. If bridging occurs, use
appropriate means to collapse bridge(s) so that voids in sand are eliminated.

2. The addition of the sand will cause the water level in the well to rise. The rate of rise
will depend on the permeability and depth of water-bearing fracture zones and rate at
which sand isadded. No water shall be released onto the ground. If the water level
rises close to the top of the well, the rate of sand placement shall be slowed, or water
shall be pumped from the well to a storage container, so that no water overflows onto
the ground. Any water that is collected during well abandonment shall be
transported to a location designated by the Contracting Officer for treatment and
disposal in accordance with Section 02241 Construction Water Management.

3. When the level of the sand is 40 feet below ground surface, stop adding sand. The
portion of the well above a depth of 40 feet bgs shall be filled with bentonite chips
(1/4-inch to 1/2-inch size) so that the final level of bentonite after swelling is 4 feet
bgs. The chips shall be poured into the well at a rate of 20 pounds per minute or less.
If the chlorine in the water interferes with expansion of the bentonite, the water shall
be removed and replaced with non-chlorinated water, and the removed water shall be
captured and handled as described above. Sound the well continuously, or at least
every time enough bentonite has been added to fill 6 ft of the borehole, to assure that
bridging is not occurring. If bridging occurs, use appropriate means to collapse
bridge(s) so that voids are eliminated. Since smaller pieces of bentonite or bentonite
dust can contribute to bridging, the chips will be screened as they are placed in the
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well such that any particles of bentonite smaller than %z-inch are removed. The small
pieces and dust that are screened out shall be collected on a ground cover and may be
added to the well in the final stages of filling (when level is less than 8 ft bgs).

4. The addition of the bentonite chips will cause the water level in the well to rise. The
rate of rise will depend on the permeability and depth of water-bearing fracture zones
and rate at which chips are added. No water shall be released onto the ground. If
the water level rises close to the top of the well, the rate of chip placement shall be
slowed, or water shall be pumped from the well to a storage container, so that no
water overflows onto the ground. Any water that is collected during well
abandonment shall be transported to a location designated by the Contracting Officer
for treatment and disposal in accordance with Section 02241 Construction Water
Management. If necessary to keep the chips submerged and achieve full swelling,
add water to the well.

5. When the chips have fully swelled, cut the well casing off below the pitless adapter or
at a depth of at least 4 feet bgs (whichever is deeper) and recycle or dispose of it. Cut
off the water service pipe and the well power conduit (if present) at or below the 4 ft
depth and cap or plug each watertight. Backfill the hole with any excess soil from
excavations only on that property, supplemented with fine sand if necessary, from 4
feet bgs to the depth at which landscaping materials will be placed.

6. Landscape in accordance with Sections 02900 and 02922. With the exception of any
decorative well cover that may have been present over the well and any materials that
are being retained by the property owner, all well materials, equipment, and
appurtenances that were removed for the abandonment, plus all excess materials
(sand, chips, water), should be removed from the property and, after recycling to the
extent possible, disposed of by the Contractor.

G. Inthe case of dug wells, or wells whose dimensions preclude abandonment in accordance
with the above procedures:

1. Fill the portion of the well that is more than 4 feet bgs with a sealant per the
Connecticut Well Drilling Code or with bentonite chips. If bridging occurs, use
appropriate means to collapse bridge(s) so that voids in the sealant are eliminated.

2. The addition of the sealant will cause the water level in the well to rise. The rate of
rise will depend on the permeability of the soil and rate at which sealant isadded. No
water shall be released onto the ground. If the water level rises close to the top of the
well, the rate of sealant placement shall be slowed, or water shall be pumped from the
well to a storage container, so that no water overflows onto the ground. Any water
that is collected during well abandonment shall be transported to a location
designated by the Contracting Officer for treatment and disposal in accordance with
Section 02241 Construction Water Management. When the level of the sealant is 4
feet bgs, stop adding sealant.
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3. Remove well casing to a depth of 4 feet bgs. Recycle or dispose of the removed
casing. Backfill the hole with any excess soil from excavations only on that
property, supplemented with fine sand as necessary, from 4 feet bgs to the depth at
which landscaping materials will be placed.

4. Landscape in accordance with Sections 02900 and 02922. With the exception of any
decorative well cover that may have been present over the well and any materials that
are being retained by the property owner, all well materials, equipment, and
appurtenances that were removed for the abandonment, plus all excess materials
(sand, chips, water), should be removed from the property and, after recycling to the
extent possible, disposed of by the Contractor.

H. Submit well abandonment records.

1. All blank spaces on the Well Abandonment, Verification of Work Completed form
shall be completed with the possible exception of the casing length, if unknown and
undeterminable. In addition to filling in all the blank spaces on the form, the depth to
static water level (bgs) shall be noted, and a sketch map of the well location on the
property shall be provided.

3.02 PARTIAL ABANDONMENT OF WELLS TO BE USED AS LONG-TERM
MONITORING WELLS

A. Prior to well conversion work being done, the residence or business must have been
permanently connected to the new municipal water supply such that the well is no longer
needed to supply potable water. The water service pipe from the well to the pressure tank
and the well pump power duct shall have been cut off and capped or plugged watertight at
the interior basement wall, in accordance with other specification sections (note that the
two Fairgrounds public water supply wells may require additional or alternate treatment,
to be coordinated with the Contracting Officer and the well owner).

B. Locate the well and gain access to its interior by removing any materials, equipment, or
appurtenances (e.g., well caps, concrete well covers, soil, decorative well covers) that
cover or seal the well (note that the two Fairgrounds public water supply wells may
require additional or alternate treatment, to be coordinated with the Contracting Officer
and the well owner). If a decorative well cover is removed, place it on the ground at a
distance from the well where it will not be damaged or impede the abandonment process.

C. Remove the well pump, piping, and all wire. The well pump, piping, and wire shall be
placed at a location on the property directed by the owner if he/she wants to retain it. Any
materials and equipment removed from the well that is not wanted by the owner shall
become the property of the Contractor, to be recycled (to the maximum extent possible) or
disposed. For the Durham Manufacturing Well #1 (DMC#1) and Well #2 (DMC #2),
which are highly contaminated, and for the Regional school supply well and the Hill
Hollow Supply well, which are contaminated to a lesser degree, water that is present in the
pump or piping as it is raised in the well shall not be released onto the ground and must be
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either be collected in a container or poured back down the well. Any water that is
collected shall be transported to a location designated by the Contracting Officer for
treatment and disposal in accordance with Section 02241 Construction Water
Management.

D. After removing the contents of the well (excluding the water), remove the well casing to a
depth below any casing perforation (e.g., pitless adapter) or to a depth of at least 4 feet bgs,
whichever is deeper. Recycle or dispose of the removed casing. The section of well
casing removed shall be replaced by a section of pipe matching the dimensions of the
existing well casing. The new pipe shall be joined to the existing casing by a welded
watertight connection. The top of casing shall be 2 feet above finish grade (post soil
removal and backfill). A locking well cap shall be placed on the top of the new casing,
such that the well can be easily accessed for monitoring.

END OF SECTION
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STATE OF CONNECTICUT

DEPARTMENT OF PUBLIC HEALTH

Dannel P, Malloy
Governor
Naucy Wyman
Lt. Governor

Jewel Mullen, M.D., M.P.IL, M.P.A.
Commissioner

April 1, 2014

Anni Loughlin
US Environmental Protection Agency
5 Post Office Square, Suite 100

Mail Code: OSRRO7-1

Boston, MA 02109-3912

SUBJECT: Durham Water Line Project- Comments to CT DEEP letter dated January 22,
2014

Dear Ms, Loughlin:

This correspondence is provided in response to your verbal request on March 13, 2014 for the
Connecticut Department of Public Health (CT DPH) to submit written comments on the
Connecticut Department of Energy and Environment’s request for an exception to the
Connecticut Well Drilling Board Rules and Regulations (copy attached). The CT DPH has
reviewed the exemption request letter and offers the following:

1. Public Well Abandonment Procedures

e The alternate abandonment method is acceptable as long as it is equivalent to the method
currently in the Well Drilling Code in preventing surface water intrusion.

o For public water supply wells in the impacted area of Durham, CT, there should be some
level of chlorination. DPH suggests a dose of 50 ppm which is consistent with the
disinfection guidance document which can be found at this link:
hittp://www.ct.gov/dph/lib/dph/drinking _water/pd/Well Disinfection.pdf

e Source Abandonment Application — source abandonment permits are required pursuant to
Commecticut General Statute 25-33k for each public water system well abandonment.
The DPH plans to reach out to system owners (o review the requirements and streamline
the process. Are there any requirements that we are waiving? Or do we need to clarify
what type of public systems need to supply this?

9. Private Well Abandonment Procedures

e The permitting of private wells is under the jurisdiction of the Local Health Department.
All private well abandonment procedures should be reviewed and approved by the
Durham Director of Health.

Phone: (860) 509-8171 » Fax: (860) 509-7541 « VP: (860) 899-1611
410 Capitol Avenue, MS#12RSV, P.O. Box 340308
Hartford, Connecticut 06134-0303

www.ct.gov/dph
o e Hoai Affirmative Action/Equal Opportunity Employer
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CT DPH broadly supports the disinfection of abandoned wells because nearby drinking water
wells that may not connect immediately need to be protected from potential contamination. DPH
further believes that any exemption that the Plumbing and Piping Board choses to grant should
be applicable only to the area covered by the Durham water line.

If you have any questions, please contact me at (860) 509-8171.

Silnzceire/lly,;/_%iﬁk@/e” hqiﬁm

Ellen Blaschinski
Public Health Branch Chief
Regulatory Services Branch

ER/sm
attachment

c: Laura L. Francis, First Selectman, Towm of Durham
Aimee Eberly, Director of Health, Durham Health Department
William Milardo, Assistant Director of Health, Durham Health Department
Chuck Appleby St, Chairman, Plumbing and Piping Board, 165 Capitol Ave, Hartford, CT
06106
Patrick Bowe, Director, CT DEEP
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My, Chatles B. Appleby, Sr., Chairman
Plumbing and Piping Work Examining Board
Department of Consumer Protection

165 Capitol Avenue

Hartford, Connecticut 06106-1630

RE:  Request for Exemption

Affirmative Action/Equat Opportunity Empioyer

Pursuant to Sec. 25.133 of Title 25 of the State Well
Drilling Board Rules and Regulations

Dear Mr. Appleby:

This letter is being sent to the Department of Consumer Protection’s Plumbing and Piping Work
Examining Board for its consideration of granting the Connectiout Department of Energy & Environmental
Protection (CT DEEP) and the U.S. Environmental Protection Ageney (EPA) an exemption pursuant to Section
15.133 of Title 25 of the Regulations of Connecticut State Agencies to disinfect drinking water wells by
chiorination and to use an alternative grout method and material as part of a proposed widespread well

abandonment project in Durham center.

The CT DERP and EPA are currently working to design and subsequently contract the extension of an
alternate water supply from the City of Middletown into the Town of Durhain 10 address an expansive ared of
groundwater contamination at the Durham Meadows Superfund Site in Durham, Connecticut. This water line will
service over 100 properties, including mostly residential homes and some businesses, in the Town of Parhain.

The groundwater in this area is contaminated with volatile organic compounds (V OCs), and many of the
potable wells have been on carbon filters since 1982, Some propetties are also provided with bottled water for
drinking. The agencies determined that it is technically impracticable to clean up the contamination in bedrock
groundwater in the area. As part of the water tine remedy, it is the agencies’ expectation that when properties are
connected to the watet line, virtually all potable wells will be permanenlly abandoned, and a Town Ordinance will
be passed to prohibit the use of groundwater for drinking water within the Superfund site area except maybe for

agricultural purposes.

1n light of the preceding discussion, CT DEEP, in conjunction with EPA and its contractor AECOM,

hereby reguests pursuant 1o Qection 25-133 of Title 25 of the Regulations of Connecticut State Agencies, an
cxemption to the Department of Consumer Protection’s regulations requiring chlorination of wells prior to

abandonment, Based on the munber of wells that will require abandonment (100+4) in the area and the average
depth of each well, it is estimated that approximately 500 gallons of chlorine laden water per well (or more than

50,000 gallons total) will be generated and have to be properly disposed of in accordance with applicable

regulations.

Locally recharging groundwater with the chiorinated water in an arca that is already contaminated would
be unise as it may cause the existing pollution to expand into areas that are not presently impacted and possibly
potlute drinking water wells that are currently unaffected. In addition, overloading the bedrock aquifer in such a
concentrated area via the abandonment of more than one hundred dvinking water wells will not allow sufficient
dilution of the chiorine and thus possibly creates a pollution problem of its own. Furfhenmore, there is also a

possibility that extracted water may adversely impact the properties and neighbotin

g surface water bodics (nearhy

Ball Brook, Allyn Brook, and the Durham Meadows conservation area including the Coginchaug River}.
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Cost is also a concera to the agencies, The cost to disinfect each well and propeily dispose of the
wastewater for these 100+ properties will be exorbitant. The added cost of properly handling and disposing of
such a large volume of chiorinated water conld potentiaily be 0 costly that it would sipnificantly delay the project
antil additional funds become available to cover the costs of the work ox prevent the project from being done at

all,

Based on these issues and the fong-standing historic pollution in the gionndwater, the agencies believe
that the chiorination will not provide any added benefit to this project especially if the ordinance prohibiting the
use of ground water in the federal Superfund site area is passed by the Town.

At this time, the agencies are also requesting approval for an alternative grouting method based on the
proposed well abandonments. In accordance with Sec. 25-128-57 of Title 25 of the Regulations of Connecticut
State Agencies, the agencies propose to fili drilled wells that are constructed in bedrock with fine sand to a depth
of about 40 feet, The sand will be placed stowly enough that the standing water in the well will seep back into the

rock as it is displaced by the sand, rather than rising to the top of the well. This alternative method will Hmi the
potential for contaminated water to spili onto the surface of the ground.

Above the sand, the agencies’ preference is to fill the wells with bentonite chips, with a specification in
place to defect and eliminate any potential bridging problems. The bentonite will also be placed showly enough
that the standing water either seeps back into the rock or is absorbed by the bentonite as it swells. Using bentonite
chips rather than {saditional grouting will negate the significant work and cost associated with collection and
disposa} of displaced watet in cach of the 100+ wells and the possibifity of accidental releases of contaminated

water to the surface of the ground.

The agencies will only begin widespread well abandonment in the Superfund site area after the water linc
is constructed and properties are hooked up to public water. Because of funding considerations, it is unclear when
the construction will ocenr, but the agencies currently anticipate this work will commence in 2015. Regardiess,
DREEP will provide the Board a fist of wells coincided with street addresses (hat are subject to abandonment ance

the well abandorument work is complete,

Thank you for the Board’s consideration of the proposed ¢ :emption from chlorination and of the
alternative grouting methods for the abandonment of drinking wells in the Superfund site ares of Durham based
on the prospective extension of public water, The agencies look forward to your decision, so that the Snperfund
project may seck appropriate state and federal funds to move forward.

If you have any questions regarding tinis letter, please do not lesitate to contact Jing Chen or Bill
Warzecha of my staff at (860) 424-3391 and (860) 424-3776, respectively.

Sincerely,

4

Patrick F. Bowe
Director
Remediation Division

e

ce: Laura . Francis, First Selectman
Aimee Eberly, Director of Health
Bili Milardo, Sanitarian
Richard Hurlbut, Department of Consuner Protection
Anni Loughlin, US EPA




SECTION 02630
STORM DRAINAGE UTILITIES

PART 1 - GENERAL

101

A.

1.02

1.03

SUMMARY:

This section specifies storm drainage systems and excludes interceptors, storm
separators, or subdrainage.

DESCRIPTION:

Provide storm drainage utilities as indicated and in compliance with Contract
Documents.

Section includes:

1. Furnishing and installing (or resetting existing) storm drainage piping, fittings, and
accessories.

2. Furnishing and installing storm drainage catch basins, inlets, manholes or other
structures.

REFERENCES:
American Association of State Highway and Transportation Officials (AASHTO):

1. M198: Standard Specification for Joints for Concrete Pipe, Manholes, and Precast
Box Sections Using Preformed Flexible Joint Sealants.

Connecticut Department of Transportation (ConnDOT):

1. ConnDOT Specifications: State of Connecticut Department of Transportation,
Form 817, Standard Specifications for Roads, Bridges, and Incidental
Construction, 2016 Edition, as amended and supplemented.

American Society of Testing and Materials International (ASTM):

1. A123/A123M: Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products.

2. A536: Standard Specification for Ductile Iron Castings.

3. A716: Standard Specification for Ductile Iron Culvert Pipe.
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10.

11.

13.

14.

15.

16.

17.

18.

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

C139: Standard Specification for Concrete Masonry Units for Construction of
Catch Basins and Manholes.

C150: Standard Specification for Portland Cement.
C207: Standard Specification for Hydrated Lime for Masonry Purposes.
C361: Standard Specification for Reinforced Concrete Low-Head Pressure Pipe.

C443: Standard Specification for Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets.

C478: Standard Specification for Precast Reinforced Concrete Manhole Sections.

C890: Standard Practice for Minimum Structural Design Loading for Monolithic
or Sectional Precast Concrete Water and Wastewater Structures.

C923: Standard Specification for Resilient Connectors Between Reinforced
Concrete Manhole Structures, Pipes, and Laterals.

C990: Standard Specification for Joints for Concrete Pipe, Manholes, and Precast
Box Sections Using Preformed Flexible Joint Sealants.

D1785: Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120.

D2729: Standard Specification for Poly(Vinyl Chloride) (PVC) Sewer Pipe and
Fittings.

D3034: Standard Specification for Type PSM Poly(Vinyl Chloride) (PVVC) Sewer
Pipe and Fittings.

D3212: Standard Specification for Joints for Drain and Sewer Plastic Pipes Using
Flexible Elastomeric Seals.

1.04 DEFINITIONS:

A.  Catch Basin or Catchbasin: A special type of inlet structure designed to retain sediment
and debris transported by stormwater into the storm drainage system.

1.05 SUBMITTALS:

A.  Submit the following in accordance with Section 01300.

1.

Shop Drawings:
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1.06

A.

B.

1.07

A

a. Precast Concrete Structures: Indicate locations, dimensions, configuration,
thicknesses, elevations, sizes, and penetration elevations.

2. Product Data:

a.  Pipe: Material, pipe accessories, and manufacturer’s installation
instructions.

3. Certificates: Manufacturer’s certificate stating that product meets or exceeds
specified requirements.

4.  Project Record Documents: Provide record drawings of actual pipe run locations,
connections, structures, and invert elevations.

5. Testing Results.
QUALITY ASSURANCE:
Comply with the requirements specified in Section 01400.

Conform to referenced ConnDOT Form 817 for materials and installation of work
specified in this section.

DELIVERY STORAGE AND HANDLING:

Comply with the requirements specified in Section 01610.

PART 2 - PRODUCTS

201

A
C.

D.

PIPE MATERIALS:

Ductile Iron Culvert Pipe: ASTM A716; nominal inside diameter as indicated.
Reinforced Concrete Pipe (RCP):

1. Culvert (drain) pipe and joint sealant; per ConnDOT Form 817, Article M.08.01
2. EndJoints: Bell and spigot for drain pipes in under roadway.

Plastic Pipe (PVC):

1.  Pipe: ASTM D2729, Polyvinyl Chloride (PVVC) material; nominal inside diameter
as indicated.

2. EndJoints: Bell and spigot.

3. Joint Device: Solvent sealed joint.
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2.03

2.04

Plastic Pipe (PVC):

1. Pipe: ASTM D1785, Schedule 40, PVC material; nominal inside diameter as
indicated.

2. End Joints: Bell and spigot.
3. Joint Device: Solvent sealed joint.

Plastic Pipe (HDPE): AASHTO M294, Type S; high density polyethylene (HDPE)
material; smooth interior and annular-corrugated exterior; bell shall be an integral part of
the pipe and shall be watertight in accordance with ASTM D3212. Pipe gaskets shall be
manufacturer installed. Joints shall remain watertight when subjected to a 1.5 degree
misalignment.

CATCHBASINS:

Type C, or CL as specified on the drawings.

Minimum sump depth is 12 inches, unless noted otherwise.

Materials for construction to Conform to ConnDOT Form 817, Article M.08.02.
Protective compound shal conform to ConnDOT Form 817, Article M.03.09.
Galvanizing shall conform to ConnDOT Form 817, Article M.02.05.

Geotextile shall conform to ConnDOT Form 817, Subarticle rticle M.08.01-19.
PRECAST STRUCTURES:

Manhole Sections: Reinforced precast concrete in accordance with ASTM
C478/C478M), with resilient connectors complying with ASTM C923/C923M.

Pipe Connections: Grout pipe at manhole to form a watertight connection. Storm drains
42 inches and smaller, ASTM C923. Storm drains larger than 42 inches, grout 4 feet
spool piece into place on manhole. Connect pipe to spool piece using flexible
connection.

Joints: ASTM C443/C443M, watertight.

CAST-IN-PLACE STRUCTURES:

Materials:

1. Concrete: Section 03300, minimum compressive strength of 4,000 psi.

2. Portland Cement: ASTM C150, Type II.
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3. Hydrated Lime: ASTM C207, Type S.
4.  Sand: ASTM C33, Fine Aggregate, except all passes No. 8 sieve.
5.  Water: Potable, not detrimental to concrete.

6. Brick: ASTM C32, Grade MS, maximum 8 percent absorption computed from
average of 5 cycles.

7.  Precast Concrete Masonry Units: ASTM C139, precast machine-made solid
segments with the following:

a. Use Type Il cement except as otherwise permitted.
b.  Width of units as indicated.

c. Inside and outside surfaces of units curved to necessary radius; interior
surfaces of structures cylindrical, except top batter courses to reduce inside
section of structure uniformly to required size and shape at top.

d.  Only full-length units required to lay any one course.
e.  Acceptunits on basis of material tests and inspection of completed product.
B. Components:

1. Bases: Cast-in-place concrete, one piece, precast concrete sumps or precast
segmental plates, as indicated.

2. Walls: Precast Concrete Masonry Units.

3. Top of Cone: Brickwork for adjusting frame to meet finished surface shall not
exceed 6 inches.

4.  Frames and Grates: As indicated and specified.

C.  Precast Concrete Sumps: ASTM C478/C478M base section, Type 2; minimum wall
thickness of 6 inches and meeting the following requirements:

1.  ASTM C150, Type Il cement, unless noted otherwise.

2. Cure by saturated steam between temperatures of 100 and 130 degrees F for
minimum of 12 hours. Continue curing process until the minimum compressive
strength is achieved.

3. Maximum of 2 lift holes in each sump, cast or drilled.

4.  Acceptance of sump is on basis of material tests and inspection of completed
work.
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D. Mixes:
1. Concrete: Section 03300.

2. Mortar for Brickwork: Mix Portland cement, hydrated lime and sand. Volume of
sand not to exceed three times sum of volumes of cement and lime. Proportion
cement and lime as directed. Cement to lime proportions may vary between 1 part
cement to 1/4 part lime for dense hard burned brick, and 1 part cement to 3/4 part
lime for softer brick. Generally mix mortar in proportion of 1 part cement to
1/2 part lime to 4-1/2 parts sand. Use sufficient water to form a workable mixture.

3. Mortar for Masonry Units: Mix 1 part Portland cement and 2 parts of sand by
volume with sufficient water to form a workable mixture.

2.05 MIXES:

A.  Mortar for Plugging Lift Holes: Mix Portland cement and sand, 1 part cement to 1/2 part
sand with sufficient water to make mortar damp without "balling".

2.06 COMPONENTS:

A. Frame and Cover: ASTM A48/A48M, Class 30B cast iron construction or ASTM
A536, Grade 60-40-18 ductile iron construction. Machined flat bearing surface,
removable lid; rated for AASHTO HS20-44 loading, unless noted otherwise. Castings
shall be as follows:

1.  Free from scale, lumps, blisters, and sandholes.
2. Machine contact surfaces to prevent rocking.
3. Thoroughly clean and hammer inspect.

B.  Manhole Steps: ASTM CA478.

PART 3 - EXECUTION
3.01 TRENCHING:

A.  Per Conn DOT Form 817, Article M.08.03 for bedding and Article M.02.01 for Granular
Fill.

1. Pipes less than 48-in diameter shall be installed in a Type I installation.
2. Pipes 48-in diameter or greater shall be installed in a Type Il installation.
B.  Referto Section 02210 for additional requirements.
C.  Hand trim excavation for accurate placement of pipe to indicated elevations.

Storm Drainage Utilities
Durham Meadows Waterline RD Section No. 02630-6



3.03

m O O W >

o

3.05

CATCHBASINS AND CLEANOUTS:

Form bottom of excavation, clean and smooth and to correct elevation.
Provide bedding in accordance with Section 02210 and ConnDOT Form 817.
Place structure plumb and level on prepared bedding.

Orient structure for pipe connections.

Form and place cast-in-place concrete base pad.

Level the top surface of base pad and sleeve concrete shaft sections to receive storm
drainage pipe sections.

Establish elevations and pipe inverts as indicated.
Establish top elevation and mount frame and cover.
Mount frame level in grout, secured to top cone section.
PRECAST STRUCTURES:

Provide bedding according to Section 02210 as indicated.

Place manhole sections plumb and level on prepared bedding. Orient manhole to allow
for connection with pipe. Trim to correct elevation.

CAST-IN-PLACE STRUCTURES:
Brickwork and Masonry Units:

1. Useclean units.

2. Bricks:

a. Moisten bricks to prevent absorption of water from mortar. Limit moisture
to prevent bricks from becoming slippery during placement.

b.  Lay each brick in full bed and joint of mortar without requiring subsequent
grouting, flushing or filling; bond thoroughly.

3. Concrete Masonry Units:
a. Do not moisten concrete masonry units.

b.  Lay each masonry unit in full bed of mortar; bond thoroughly. Fill vertical
keyways, completely, with mortar.
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B.  Plastering and Curing Brick Masonry:

1.

2.

Plaster outside faces with mortar 1/4- to 3/8-inch thick.

Moisten brick masonry before application of mortar, if required.

Spread and trowel plaster carefully.

Check for bond and soundness after hardening, by tapping.

Remove and replace unbonded and unsound plaster.

Protect from too rapid drying by use of moist burlap or other accepted means.

Protect from weather and frost.

C.  Setting Frames, Grates, and Curb Inlets:

1.

5.

Set inlets and frames with tops conforming accurately to finished ground or
pavement surface as indicated and directed.

Set circular frames concentric with top of masonry.

Set frames in full bed of mortar to fill and make watertight completely the space
between top of masonry and bottom flange of the frame.

Place a thick ring of mortar extending to the outer edge of masonry, around bottom
flange. Finish mortar smoothly and give a slight slope to shed water away from
the frame.

Place grates in the frames after completing all other work at the structure.

3.06 FIELD QUALITY CONTROL:

A. Remove work that does pass tests; replace and retest until successful installation is
achieved.

B.  Displacement Test:

1.

Contracting Officer will test pipe for displacement after trench has been backfilled
and compacted, and after pipe has been cleaned of silt and debris.

Contracting Officer will visually inspect pipe. Pipes that do not present a uniform
bore due to displacement and misalignment shall be replaced.
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C. Deflection Test:

1.  Test pipes for vertical ring deflection within 15 days after completion of backfill at
least 4 months after installation but not later than 30 days before estimated
substantial completion.

2. Maximum allowable ring deflection is 5 percent of vertical internal pipe diameter.
3. Replace pipe exceeding this allowable deflection.

4.  Make deflection tests with deflectometer which produces a continuous record of
pipe deflection by pulling mandrel, sphere, or pin-type go/no-go device through
pipe. Make the diameter of go/no-go device to be 95 percent of the undeflected
inside pipe diameter.

3.07 PROTECTION:

A.  Protect pipe and bedding from damage or displacement until backfilling operation is
completed.

3.08 CLOSEOUT ACTIVITIES:

A. Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02740
FLEXIBLE PAVING

PART 1 - GENERAL

101 DESCRIPTION:

A.  Provide flexible paving as indicated and in compliance with Contract Documents.

1.

Scope includes:
a.  Aggregate base course.

b.  Asphalt concrete pavement.

1.02 REFERENCES:

A.  Connecticut Department of Transportation (ConnDOT):

1.

ConnDOT Specifications: State of Connecticut Department of Transportation,
Form 817, Standard Specifications for Roads, Bridges, and Incidental
Construction, 2016 Edition, as amended and supplemented.

B.  American Association of State Highway and Transportation Officials (AASHTO):

1.

7.

M147: Standard Specification for Materials for Aggregate and Soil-Aggregate
Subbase, Base, and Surface Courses.

M226: Standard Specification for Viscosity-Graded Asphalt Cement.
M320: Standard Specification for Performance-Graded Asphalt Binder.
T89: Standard Method of Test for Determining the Liquid Limit of Soils.

T90: Standard Method of Test for Determining the Plastic Limit and Plasticity
Index of Soils.

T99: Standard Method of Test for Moisture-Density Relations of Soils Using a
5.5-Ib Rammer and a 12-in. Drop.

T104: Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate.

C.  American Society for Testing and Materials International (ASTM):

1.

C125: Standard Terminology Relating to Concrete and Concrete Aggregates.
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1.03

1.04

1.05

2.  D242: Standard Specification for Mineral Filler For Bituminous Paving Mixtures.

3. D946: Standard Specification for Penetration-Graded Asphalt Cement for Use in
Pavement Construction

4.  D977: Standard Specification for Emulsified Asphalt.
5.  D2027: Standard Specification for Cutback Asphalt (Medium-Curing Type).

6. D3381/D3381M: Standard Specification for Viscosity-Graded Asphalt Cement
for Use in Pavement Construction.

7.  D6373: Standard Specification for Performance Graded Asphalt Binder.
DEFINITIONS:

Gravel: Coarse aggregate resulting from natural disintegration and abrasion of rock or
processing of weakly bound conglomerate.

Crushed Gravel: The product resulting from the artificial crushing of gravel with
substantially all fragments having at least one face resulting from fracture.

Crushed Stone: The product resulting from the artificial crushing of rocks, boulders, or
large cobblestones, substantially all faces of which have resulted from the crushing
operation.

SUBMITTALS:

Submit the following shop drawings in accordance with Section 01300.
1.  Base course testing results.

2. Submit haul route, procedures, and schedule of operation times.
QUALITY ASSURANCE:

Comply with the requirements specified in Section 01400.

Codes and Standards: Comply with CTDOT Specifications, Form 817, 2016 Edition as
amended.

DELIVERY STORAGE AND HANDLING:
Comply with the requirements specified in Section 01610.
Transport bituminous mixtures in covered trucks whenever:

1.  Rainy weather, or
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PART 2

201

2.02

2.03

Durham

2. Airtemperature is less than 60 degrees F.

Adjust weight, type, capacity, haul routes, and method of operation of hauling vehicles
So that:

1. No damage results to existing streets, subgrade or base course, and

2. Noise and air pollution levels are not noticeably increased along selected haul
route.

Haul routes through residential areas shall be avoided.

Submit haul route, procedures for transport, and schedule of operation times to the
Contracting Officer for acceptance.

PROJECT CONDITIONS:

Weather Limitations: Apply prime and tack coats when ambient temperature is above
50 degrees F, and when temperature has not been below 35 degrees F for 12 hours
immediately prior to application. Do not apply when base is wet or contains an excess
of moisture.

Place asphalt concrete surface course when atmospheric temperature is above
40 degrees F, and when base is dry. Place binder course when air temperature is above
30 degrees F, and rising.

- PRODUCTS
GENERAL:

All materials shall conform to the requirements of “State of Connecticut Department of
Transportation Standard Specification for Roads, Bridges and Incidental Construction
Form 8177, including supplemental specifications (hereinafter referred to as the “State
Specifications”) and as specified herein.

CALCIUM CHLORIDE

Calcium Chloride shall conform to the requirements of Section 9.42 of the State
Specifications.

BASE COURSE:

Gravel base course shall conform to the requirements of Section M.02.06, Grading “B”
of the State Specifications. The maximum size of stone in the gravel shall be 3 inches.

Processed aggregate base course shall conform to the requirements of Section M.05.01
of the State Specifications except that recycled or reclaimed materials shall not be
utilized.
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2.05

2.06

2.07

PART 3

3.01

3.02

3.03

Durham

BITUMINOUS CONCRETE PAVEMENT

The base, binder, and top courses for bituminous concrete pavement shall conform to the
requirements of Section M.04 of the State Specifications as shown in the drawings.

No bituminous concrete pavement shall be placed until the Contracting Officer approves
the job mix formula.

TACK COAT

Tack Coat shall conform to the requirements of Section M.05.02 of the State
Specifications.

CONCRETE SIDEWALKS

Cement concrete for walks shall be of 4,000 psi compressive strength at 28 days, and
shall conform to Section M.03.01 (class "C" concrete) of the State Specifications and to
the Concrete sections of the specifications contained herein.

Welded steel wire fabric shall meet AASHTO-M55 and shall have a minimum end-lap
of six inches except where expansion joints occur. Mesh shall be 6 inches by 6 inches,
W2.9 by W2.9 welded wire fabric.

Pre-molded expansion joint filler shall meet AASHTO-M153 thickness and widths
required for the expansion joint widths.

PARKING AND ROADWAY MARKINGS

Paint for parking and roadway markings shall be a white and/or yellow reflectorized, fast
drying paint, conforming to Section M.07.22 of the State Specifications.

- EXECUTION

EXAMINATION:

Check subgrade as to soundness, outline, and contour.

DUST CONTROL

Calcium chloride shall be applied to control dust. No calcium chloride will be allowed
where runoff will enter water bodies or wetlands.

Calcium chloride shall be uniformly applied at the rate of 1-1/2 pounds per square yard.
SUBGRADE PREPARATION:

Scrape down subgrade bumps and irregularities to obtain smooth, even surface.
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3.05

3.06

3.07

Proof roll as specified in Section 02210.
Remove and replace soft or spongy areas as specified in Section 02210.

The Contractor shall raise all drain and sewer manhole frames and covers, catch basin
frames and grates and gate boxes to the established grades before paving is applied.

Prior to submitting his bid, the Contractor shall contact the other utilities so as to gain
their requirements concerning any possible adjustment of gate boxes and other such
structures. If the utility wishes the Contractor to raise these boxes it shall be in
accordance with the utilities requirements. If the utility wishes to adjust their own gate
boxes the Contractor shall give the utility adequate notice of his paving schedule.

If the gravel base course is disturbed by the adjustment of utilities, the disturbed base
material shall be carefully removed and replaced with Portland cement concrete. (For
additional requirements see DIVISION 3 — CONCRETE).

PAVEMENT PREPARATION:

Remove loose material from compacted base course immediately before applying
herbicide treatment or prime coat.

If base course becomes rutted, loose or uneven due delays in placing subsequent courses
then proof roll prepared surface to check for unstable areas. Provide additional
compaction or remove unstable areas, backfill and compact. Do not begin paving work
until deficient areas have been re-graded and corrected and are ready to receive paving.

DRIVEWAYS

Where trenches are dug through existing bituminous concrete paved driveways, the
trench shall be resurfaced with a 2-1/2 inch binder course of bituminous concrete
followed by a 1-1/2 inch top course over the full width of the existing paved driveway.
The limits of the overlay course shall be as defined by the Contracting Officer.

LEVELING COURSE

Where specified or directed by the Contracting Officer, the Contractor shall install a
leveling course of bituminous concrete to the depths as required and as approved by the
Contracting Officer. The leveling course shall be installed utilizing bituminous material
as specified above for a top course.

TEMPOARY SURFACNG

Temporary surfacing shall be piaced over trenches in hard surfaced streets and roads,
and other areas where directed and shall be of bituminous concrete base course as
specified herein before, laid in one course, 2 inches thick. Backfill at top of trench shall
be removed to allow for placing temporary surfacing.
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3.08

C.

Contractor shall maintain temporary surfacing in good condition. Trenches shall be
inspected at least once a week and also immediately after each storm. Holes and
settlements shall be promptly refilled with bituminous mixture.

PERMANENT SURFACING

Permanent resurfacing shall not be started before May 15th for trenching completed by
January 15th. If the trenching is completed after January 15th, permanent resurfacing
cannot be completed until May 15th of the next calendar year.

Overlay Pavement Method

1.

After the trenches have been completely consolidated and when directed by the
Contracting Officer, the Contractor shall carefully remove the temporary surfacing
and foundation gravel base to such a depth as required to receive the permanent
bituminous concrete and overlay. The existing pavement shall be saw cut back a
minimum of 12” on each side of the trench. The pavement surrounding and
including the excavation shall be milled to a depth of 2-in. and shall extend a
minimum of 10 ft. beyond the edges of the original trench line, from the centerline
to the curb as specified. The edges of abutting bituminous concrete surfacing
shall be painted with an emulsion to ensure a satisfactory, watertight bond between
the two materials.

After placement of a tack coat, permanent bituminous concrete pavement shall
then be laid in a top or finished course as indicated on the Contract Drawings.
Each course shall be completely rolled and compacted to form a smooth dense
surface. The finished surface elevation of the top course shall allow for the
overlay pavement. Construction requirements for placement of bituminous
concrete surfacing shall conform to the applicable requirements of Section 4.06 of
the State Specifications and as herein specified.

Permanent bituminous concrete pavement overlay surfacing shall be applied in
locations indicated on the Contract Drawings. Milling shall be provided around
existing catch basins to provide smooth transition of new bituminous overlay to
existing catch basin frame grades. Milling shall be performed as required to
maintain a 6” curb reveal. The placement of bituminous concrete surfacing shall
conform to the applicable requirements of Section 4.06 of the State Specifications
and as herein specified. Permanent bituminous overlay pavement shall be laid in
one course with a depth as shown on the Contract Drawings. The bituminous
concrete shall be thoroughly rolled and compacted to form a smooth dense surface.
The limits of the wearing (top) course shall be as defined by the Contracting
Officer.

Permanent Bituminous Concrete Pavement

1.

After the trenches have been completely consolidated and when directed by the
Contracting Officer, the Contractor shall carefully remove the temporary surfacing
and foundation gravel base to such a depth as required to receive the permanent
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3.10

bituminous concrete. The existing pavement shall be saw cut back a minimum of
12” on each side of the trench. The edges of abutting bituminous concrete
surfacing shall be painted with an emulsion to ensure a satisfactory, watertight
bond between the two materials.

2. Permanent bituminous concrete surfacing shall then be laid in 2 courses consisting
of a base or binder course and a top or finished course. The depth of each course
shall be as indicated on the Contract Drawings. Each course shall be completely
rolled and compacted to form a smooth dense surface. The finished surface
elevation of the top course shall match those adjoining undisturbed existing paved
surfaces.  Construction requirements for placement of bituminous concrete
surfacing shall conform to the applicable requirements of Section 4.06 of the State
Specifications and as herein specified.

The Contractor shall furnish and install the materials of the type necessary to reshape the
road shoulders so that the new pavement meets the elevation of the existing ground
surface.

GRAVEL BASE COURSE

Construction requirements for gravel base course shall conform to the requirements for
gravel fill in SECTION 02230, SITE CLEARING.

Material as previously specified shall be placed and compacted to the required thickness
for the particular application. The moisture content of material may have to be adjusted
to obtain the specified compaction. Refer to the SECTION 02230, SITE CLEARING
for specific compaction requirements. After compaction, all base course placement for
pavements shall be as indicated on the drawings.

BITUMINOUS CONCRETE PAVEMENT

Construction requirements for bituminous concrete pavement shall conform to Section
4.06.03 of the State Specifications.

Material for proposed bituminous concrete roadway shall be spread on the prepared
gravel base course to the compacted thickness indicated on the drawings. If there has
been an appreciable lag in time between installing bituminous concrete courses, or if the
binder course has been used extensively during construction, the Contracting Officer
shall determine whether tack coat and/or cleaning will be required.

In areas indicated for proposed bituminous concrete resurfacing, the Contractor shall
thoroughly clean and repair the existing pavement to the satisfaction of the Contracting
Officer. Upon securing approval, the Contractor shall apply a tack coat as specified and
shall place a bituminous concrete mix to a minimum depth as shown on the Contract
Drawings in an approved manner.
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3.12

3.13

3.14

CEMENT CONCRETE SIDEWALKS

Construction requirements for cement concrete walks shall conform to the requirement
of Section 9.21.03 of the State Specifications, and meet special color requirements in the
Durham Center Historic District. Where possible, new utilities shall be installed by soil
piercing method to avoid disturbance of concrete walks in the Durham Center Historic
District.

Walks shall be sloped as indicated on drawings and slightly adjust grades at
intersections.

Concrete walk sections shall be one-course construction and of thickness, widths, and
lengths shown on drawings.

The concrete shall be tamped and screened true to grade and section.

Expansion joints shall be 1/2 inch expansion joints, with pre-molded fillers here shown
on the drawings and at walk junctions and intersections, at top and bottom of steps, and
where walks abut building, platforms, or other fixed structures. Expansion joints shall
extend full depth of concrete. Pre-molded filler shall extend to within 3/8 inch of the
walk surfaces.

Control joints shall be located as shown on the drawings; depth and width as required.

Finish cement concrete walks shall be finished according to Section 9.21 of the State
Specifications. A final medium broom finish shall be applied as indicated on the
drawings.

BITUMINOUS CONCRETE CURBING

Construction requirements for bituminous concrete curing shall conform to the
requirement of Section 8.15.03 of the State Specifications.

PARKING STALL LINES AND ROADWAY MARKINGS

Parking stall lines and roadway markings shall be painted on non-windy days using
whatever methods are necessary to prevent overspray from discoloring pavement. Lines
shall be white, 4 inches in width. Painting, in general, shall conform to Section 12.10.03
of the State Specifications.

REPLACEMENT OF REMOVED CURBS, WALKS, FENCES, STONE WALLS AND
OTHER SIMILAR ITEMS

All existing curbs, walks, fences, stone walls and other similar items removed for the

construction of the sanitary sewer, services, connections, water and/or storm drain lines
shall be replaced in a manner equal or better than their original condition.
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3.16

ROLLING:

General:  Begin rolling when mixture will bear roller weight without excessive
displacement. Compact mixture with hot hand tampers or vibrating plate compactors in
areas inaccessible to rollers.

Breakdown Rolling: Accomplish breakdown or initial rolling immediately following
rolling of joints and outside edge. Check surface after breakdown rolling, and repair
displaced areas by loosening and filling, if required, with hot material.

Second Rolling: Follow breakdown rolling as soon as possible, while mixture is hot.
Continue second rolling until mixture has been thoroughly compacted.

Finish Rolling: Perform finish rolling while mixture is still warm enough for removal of
roller marks. Continue rolling until roller marks are eliminated and course has attained
maximum density.

Patching: Remove and replace paving areas mixed with foreign materials and defective
areas. Cut-out such areas and fill with fresh, hot asphalt concrete. Compact by rolling to
maximum surface density and smoothness.

FIELD QUALITY CONTROL:
Base Course Testing:

1.  Optimum Moisture Content and Maximum Density: Comply with AASHTO T99,
Method C, with replacement of fraction of aggregate retained on 3/4 inch sieve.
Replace with No. 4 to 3/4 inch material.

Pavement Testing:

1.  General: Test in-place asphalt concrete courses for compliance with requirements
for thickness and surface smoothness. Repair or remove and replace unacceptable
paving.

2. Thickness Tolerances: In-place compacted thickness will not be acceptable if
exceeding following allowable variation from required thickness:

a. Base Course Thickness: Less than 1/4-inches, plus or minus.
b.  Surface Course Thickness: Less than 1/4-inches, plus or minus.

3. Surface Smoothness Tolerances: Test finished surface of each asphalt concrete
course for smoothness, using 10-foot straightedge applied parallel with, and at
right angles to centerline of paved area. Surfaces will not be acceptable if
exceeding following tolerances for smoothness.

a. Binder Course: 1/4-inches.
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b. Surface Course: 1/8-inches.

c.  Crowned Surfaces: Test with crowned template centered and at right angle
to crown. Maximum allowable variance from template, 1/4 inches.

d.  Profile and Section: Variation from true shall not exceed +/- 3/8-inches.
3.17  PROTECTION:
A.  After final rolling:
1. Do not permit vehicular traffic on pavement until it has cooled and hardened.
2. Protect paving from traffic until mixture has cooled enough not to become marked.
3.18  CLOSEOUT ACTIVITIES:

A. Provide in accordance with Section 01700.

END OF SECTION
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SECTION 02820
CHAIN LINK FENCES AND GATES

PART 1 - GENERAL
1.01 DESCRIPTION:
A.  Section includes:
1.  Chain link fence framework, fabric, and accessories.
2.  Excavation for post bases.
3. Manual gates and related hardware.
1.02 REFERENCES:
A.  American Association of State Highway and Transportation Officials (AASHTO):
1.  M181: Standard Specification for Chain-Link Fence.
B.  American Society for Testing and Materials (ASTM):

1.  A53/A53M: Standard Specification for Pipe, Steel, Black, and Hot-Dipped, Zinc-
Coated, Welded and Seamless.

2. Al21: Standard Specification for Metallic-Coated Carbon Steel Barbed Wire.
3. A392: Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric.
4.  F567: Standard Practice for Installation of Chain-Link Fence.

5. F654: Standard Specification for Residential Chain Link Fence Gates.

6. F900: Standard Specification for Industrial and Commercial Swing Gates.

7. F1184: Standard Specification for Industrial and Commercial Horizontal Slide
Gates.

C.  Chain Link Fence Manufacturers Institute (CLFMI):
1. PM 2445: Chain Link Fence Manufacturers Institute Product Manual.
1.03 SUBMITTALS:

A.  Submit the following in accordance with Section 01300.
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1.04

1.05

1.06

A.

1. Submit Manufacturer's specifications, drawings, details and fence layout with
appurtenances.

2. Submit two samples of fencing materials. Mark or tag each sample and submit 30
days prior to erection of fence.

3. Submit certified test reports with results of tests for fence finish.

4. Submit shop drawings, samples, and certificates simultaneously as one complete
package.

SPARE PARTS:

Comply with the requirements specified in Section 01600.
QUALITY ASSURANCE:

Comply with the requirements specified in Section 01400.
Sustainability Standards Certifications.

DELIVERY STORAGE AND HANDLING:

Comply with the requirements specified in Section 01610.

PART 2 - PRODUCTS

2.01

A

SYSTEM DESCRIPTION:
Provide framework, fabric, accessories, and gates in accordance with ASTM F567.

Fence heights as indicated with top rail, bottom tension wire, and three strands of barbed
wire projecting outward at top.

Gates:
1.  Residential: Provide gates in accordance with ASTM F654.
2. Industrial and Commercial:

a.  Provide swing gates in accordance with ASTM F900.

b.  Provide horizontal slide gates in accordance with ASTM F1184.
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2.02

2.03

2.04

2.05

2.06

2.07

FENCE FABRIC:

Colored PVC-coated steel fabric with galvanized and factory-painted steel posts,
hardware, and fittings. Color of vinyl coating shall be selected by the Contracting
Officer.

Fabric woven in 2-inch mesh from PVC coated wire in an 8 feet height with barbed
selvages top and bottom. PVC coating thermally fused and bonded over galvanized
plastic primed commercial quality steel wire with minimum coating thickness of 7 mils.
Coated wire 9-gage with minimum breaking strength of 1,200 Ibs. Color to be selected
to match total fence system (0.40 oz. of zinc per sqg. ft. of surface).

BARBED WIRE AND SUPPORT ARMS:

Galvanized-steel barbed wire consisting of two strands of twisted No. 12-1/2 gage wires
with 4-point barbs spaced 3 inches apart and conforming to ASTM A121, with Class 3
zinc coating (minimum of 0.8 oz of zinc coating over each square foot of uncoated wire
surface for No. 12-1/2 gage wire).

Support arms projecting outward, from top of posts, at 45 degrees and capable of
withstanding 200 Ib. downward pull on outermost end of arm, without failure. Arms
with provision for attachment of three strands of evenly spaced barbed wire and integral
with post top weather caps with holes for passage of top rail at intermediate posts.

TENSION WIRE:

No. 7-gage coil spring steel wire with galvanized finish having minimum of 0.8 oz of
zinc coating over each square foot of uncoated wire surface.

TIE WIRES:

Tie wires, for fastening fence fabric to line posts and rails, not less than 9 gage (outside
diameter) color matched PVC coated galvanized steel wire.

LINE POSTS:

2-3/8 inches outside diameter steel pipe weighing not less than 3.65 Ib/ft, or 1-7/8 inch
high carbon steel H-beams weighing not less than 2.70 Ib/ft.

END, CORNER, AND PULL POSTS:
2-7/8 inch outside diameter steel pipe weighing not less than 5.79 Ib/ft, or 2-1/2 inch

square steel tube weighing not less than 5.14 Ib/ft, or 3-1/2 inch by 3-1/2 inc