TRHE CITY OF

o

SPECIFICATIONS
BORN COURT WELL 1-7
Bid Reference #: 91244-044.0

May 2025



Born Court Well 1-7

City of Kalamazoo

Kalamazoo County, Michigan

May 2025

2220555

(ote. w, Bl

5/15/25

APPROVED BY:
THE CITY OF KALAMAZOO

- % M _ DATE: 05/16/2025

DEPARTMENT OF PUBLIC SERVICES
ASSISTANT CITY ENGINEER




[Intentionally left blank]



Project Name: Born Court Well 1-7
Project Number: 2220555

TABLE OF CONTENTS

Division 0 — City of Kalamazoo Invitation for Bid Documents
Division 1 — General Requirements

Division 2 — Existing Conditions

Division 9 — Finishes

Division 26 — Electrical

Division 27 — Communications

Division 31 — Earthwork

Division 32 — Exterior Improvements

Division 33 — Utilities

Division 40 — Process Integration

EXHIBITS

Exhibit1-  City of Kalamazoo Work Practice — Water Facility Enter

APPENDICES

Appendix C Specifications for Excavating, Trenching, and Backfilling for Utilities
Specifications for Surface Restoration
City of Kalamazoo - Standard Specifications for Water Main and Service
Installation - 2021

PLANS

Page 1

-s:12022\2220555 city of kalamazoo\cds\station 2 rehab\specifications for well pump and piping\00 00 01 toc.docx5/13/2025



Project Name: Born Court Well 1-7
Project Number: 2220555

GENERAL REQUIREMENTS
DIVISION 1
TABLE OF CONTENTS
SECTION TITLE
0110 00 Summary of Work
012100 Allowances
012300 Alternates
013119 Project Meetings
013300 Submittals
015100 Temporary Utilities
015713 Temporary Erosion and Sediment Control
01 60 00 Materials and Equipment
017500 Starting and Adjusting
Page 1

-5:1202212220555 city of kalamazoo\cds\station 2 rehab\specifications for well pump and piping\01 00 00 div 1 toc.docx5/12/2025



Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 01 10 00
SUMMARY OF WORK

PART 1- GENERAL

1.01 GENERAL

A.

Related Sections: Some Sections of the Specifications (Divisions 1 through 48) may include a
paragraph titled “Related Sections.” This paragraph is an aid to the Project Manual user and is not
intended to include all Sections that may be related. It is the Contractor’s obligation to coordinate
all Sections whether indicated under “Related Sections” or not.

1.02 SUMMARY OF WORK

A.

The work covered by the Contract Documents consists of improvement to the Born Court Station
No. 2 located at 112 Born Court, Kalamazoo, Michigan. Included in this work is furnishing all
supervision, labor, materials, equipment, activities and related costs necessary for completing the
improvements. Work includes but is not limited to:

Salvage and reuse of the existing Born Court Well including providing and installing a new
well pump. Also included is all associated equipment, valves, piping, mechanical, electrical,
controls, and site work.

The Contractor shall visit the site of the work and shall completely inform himself relative to
construction hazards and procedure, labor, and all other conditions and factors, local and otherwise,
which would affect execution and completion of the work and its cost. Such considerations shall
include the arrangement and condition of the existing structures and facilities, the availability and
cost of labor and facilities for transportation, handling and storage of materials and equipment. All
such factors shall be properly investigated and considered in the preparation of the Contractor's
proposal. There will be no subsequent financial adjustment for lack of such prior information.

The Contractor shall guarantee all equipment and work for one year from the date of substantial
completion.

Phasing:
1. The existing wellhouse is not in service.
2. Proposed well pump discharge piping will be connected to an existing watermain that is

not yet in service.

3. An existing 14-inch watermain connected to the existing wellhouse will be cut, capped
and abandoned.

a. Prior to cutting the existing 14-inch watermain, isolate it at Burdick Street and
tap it with a corporation stop near the location of the proposed caps to verify
successful valve operation/watermain shutdown.

b. If existing valves provide successful isolation, cut and cap the 14-inch watermain
where shown in the Drawings.

c. If the existing valves do not provide successful isolation, complete a temporary
linestop 40 feet east of the location of the proposed caps and cut and cap the 14-
inch watermain where shown in the Drawings. Install precast thrust restraint
blocks between the two caps.

4. After completing pump installation and above and below ground piping, Contractor shall
be responsible for completing disinfection and bacteria testing of all piping installed
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Project Name: Born Court Well 1-7
Project Number: 2220555

1.03

1.04

SECTION 01 10 00
SUMMARY OF WORK

under this contract as well as the 16-inch watermain installed by others from a connection
near Stockbridge across from the City of Kalamazoo Central Treatment Plant. The 16-
inch installed by others has previously been disinfected and has successful test results, but
will be included in this project’s disinfection and testing as it has been sitting unused for
several months.

Water can be flushed to the new above ground piping by temporarily removing the above
ground 8-inch blind flange and installing Contractor provided fittings for flushing. The
blind flange with sample tap shall be installed for sampling.

Contractor shall be responsible for dechlorinating flushing water as necessary and
properly discharging water without causing any erosion.

STANDARD SPECIFICATIONS

The specifications as provided in Appendix C are hereby made a part of this contract and are specifically
referenced in other Sections of these specifications.

Where a standard construction method or contract procedure is not specifically covered by the Contract
Documents or shown on the plan, the most recent edition of the Michigan Department of Transportation
(MDOT) Standard Specifications for Construction shall apply. Specific references made in these documents
will be abbreviated as follows: MDOT 000.00.

CONTRACTOR USE OF SITE AND PREMISES

A.

The Contractor may use available space on the City of Kalamazoo property at the 112 Born Court
wellhouse as well as the property on the east corner of Crosstown Parkway and Stockbridge (151
W Crosstown Parkway). Limit use of site and premises to allow Owner access to and operation of
all existing water pumping and treatment facilities.

The Contractor shall not encumber the site with material and equipment that would interfere with
operation.

Contractor shall abide by City ordinance requirements related to noise control.
Access to Site

1. During construction, all roadways, streets and alleys may not be obstructed unless special
permission is received from Owner.

Construction Operations: Limited to areas noted on Drawings. Limits of construction shall be
confined to property owned by the Owner. Contractor shall coordinate access, site utilization, and
work area limits with the Owner.

Time Restrictions for Performing Work: Work shall be performed during normal business hours.
No night or weekend or Holiday work allowed unless permission is received from the Owner.

Utility Outages and Shutdowns: Any utility outages required shall be approved in advance by the
Owner. Temporary utilities shall be provided by the Contractor to ensure the full functionality of
the facility during temporary outages.

The Owner desires to limit tree removals on site during construction of the improvements. Only
trees specifically marked “Remove” on the Drawings shall be removed unless specifically
authorized by the Owner.

Use of Site for Storage and Field Office: Space for storage and field office for the Contractor is the
Contractor’s responsibility. Any structures or facilities needed for storage or field office shall be
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Project Name: Born Court Well 1-7
Project Number: 2220555

1.05

1.06

SECTION 01 10 00
SUMMARY OF WORK

constructed by the Contractor at Contractor’s own expense and no separate payment will be made
therefor. The Contractor shall not unreasonably encumber the site with materials and equipment
and shall obtain and pay for use of additional storage or work areas needed for operations. The
Contractor shall not load structure with weight that will endanger the structure. The Contractor
shall move any stored products which interfere with operations of the Owner or other Contractors.

All security requirements for such facilities shall be provided and maintained by the Contractor.
The Contractor shall remove any temporary facilities and all surplus materials when there is no
further need of them. Each Subcontractor shall be held responsible to the General Contractor for all
damages to existing site facilities disturbed through the performance of his work, or in the delivery
of materials or equipment for his use, and shall pay all costs in connection with repairing of same.
The General Contractor shall be held responsible that all damage be repaired.

H. During performance of the work, the Contractor shall, at all times, keep the site or sites of the work
and adjacent premises as free from material, debris and rubbish as is practical and shall remove it
from any portion of the sites, if in the opinion of the Engineer, such material, debris or rubbish
constitutes a nuisance or is objectionable.

At the conclusion of the work, all erection plant tools, temporary structures and materials belonging
to the Contractor shall be promptly removed from the construction site and he shall remove and
promptly dispose of all water, dirt, rubbish or any other foreign substances.

The Contractor shall thoroughly clean all equipment and materials installed by him and shall
deliver such materials and equipment undamaged in a bright, clean, polished and new-appearing
condition.

Areas of work shall be clean and dust free prior to beginning operation of new equipment.

WORK SEQUENCE AND COORDINATION

A. Contractor shall provide all temporary pumping, power, etc necessary as a result of work by the
Contractor.
B. The Contractor shall be responsible for sequencing construction operations in an efficient manner

and to minimize the length of service interruptions. Contractors shall coordinate and cooperate with
each other such that the necessary work items and dates can be met.

C. The Contractor shall coordinate construction with the local residents and businesses in the area.

D. The Contractor may submit a written proposal for changing elements of the sequence of events.
Any changes to the sequence of events shall be reviewed and approved by the Owner and Engineer
in writing prior to initiation of such by the Contractor.

PROGRESS SCHEDULE

To enable the work to be laid out and prosecuted in an orderly and expeditious manner, the Contractor shall
submit to the Engineer a proposed progress schedule within 20 days after the signing of the Contract. This
schedule shall indicate the construction starting date and completion date for each of the various operations
to be performed under this Contract. This schedule shall be in the form of a bar chart or of a network
diagram showing, in a visual and logical manner, the various work functions or activities necessary to
complete the work under this Contract, and the critical relationships between these activities. Required
interruption of service to complete activities under this contract shall be addressed in a manner that includes
scope of work, preparation tasks prior to service interruption that will minimize down time, estimate of
duration of service interruption, and activities that will be requested of the Owner. The Engineer and the
Owner will review the proposed progress schedule to determine conformity to the Contract Documents. If
such conformity is demonstrated, the Engineer will accept the proposed schedule.
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Project Name: Born Court Well 1-7
Project Number: 2220555

1.07

1.08

SECTION 01 10 00
SUMMARY OF WORK

During the course of the Contract, the Contractor shall submit to the Engineer every 30 days or less a revised
progress schedule indicating any anticipated change from the original progress schedule. The revised
schedule shall include provisions for performing work authorized under approved Change Orders. If the
Engineer determines that the modifications in the revised progress schedule are reasonable and that they
conform to the Contract Documents, the Engineer will accept the revised schedule.

If the Contractor fails to adhere to the approved progress schedule as revised, he shall promptly adopt such
other or additional means and methods of construction as will make up for the time lost, and will assure
completion in accordance with such schedule.

Once construction has commenced it shall continue through to completion without interruption.
PERMITS

A. General: The Contractor shall obtain all permits necessary for construction of this project not
obtained by the Owner. The Contractor shall pay for any charges or bonds required by agencies for
permits, inspections or similar charges to construct this project as shown on the Drawings.

B. Soil Erosion and Sedimentation Control - The Contractor shall submit application and payment and
obtain a Soil Erosion and Sedimentation Control permit. Contractor shall meet all requirements of
the permit and abide by all applicable rules and regulations as established by the State of Michigan
and the local regulating agency in conjunction with Soil Erosion and Sedimentation Control Act
(Act 347 P.A. of 1972) as amended. Copies of the state guidelines "Better Environment through
Soil Erosion and Sedimentation Control" may be obtained from the local regulating agency.

C. The Owner will obtain an Act 399 Water Supply System Permit from the Michigan Department of
Environment, Great Lakes, and Energy. Contractor shall abide by all relevant requirements of this
permit, which will be provided when received.

STAKING, CONTROLS, MONUMENTS

The Owner will provide control stakes for alignment and grade of the proposed project for buildings and
pipelines. The Contractor shall preserve these controls and shall furnish additional intermediate controls to
assure accurate line and grade. The Contractor may request staking on up to two (2) separate occasions.
Contractor shall be responsible for cost of additional visits or restaking.

The Contractor shall pay for replacement of destroyed controls and benchmarks or monuments.

The Contractor shall exercise proper care in the preservation of all stakes set for their use or the use of the
Engineer and if such stakes are damaged, lost or removed by the Contractor's operation, the cost of resetting
may be charged to the Contractor. The Contractor shall pay for replacement of destroyed controls and
benchmarks or monuments.

Any irregularity in grade and/or line stakes discovered by the Contractor shall be reported to the Engineer
for correction before proceeding with the work.

The Contractor shall provide additional methods, materials, or equipment as may be necessary to facilitate
laying out, inspecting and constructing the work. The Contractor shall assume full responsibility for all
detailed dimensions and elevations measured from the lines, grades and elevations established by the
Engineer.

The construction stakes shall be left in place until each phase of the work has been completed and inspected.
In the event of discrepancies in the location or grade of the work, the Contractor shall be responsible for
making the necessary corrections unless grade stakes are left in place that shows evidence of an error in
staking.
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Project Name: Born Court Well 1-7
Project Number: 2220555

1.09

1.10

1.12

SECTION 01 10 00
SUMMARY OF WORK

DATUM PLANE

All elevations indicated or specified refer to the NAVD 1988 datum and are expressed in feet and decimal
parts thereof, or in feet and inches.

Retrofit activity shall integrate new facilities with existing. Existing facility dimension data was established
by field measurement. The Contractor shall field verify actual site conditions.

BIDDERS RESPONSIBILITY ON UNDERGROUND CONDITIONS

The soil boring logs, as shown on the Drawings, are being furnished to bidders for their convenience and
general information only.

Neither the Engineer nor the Owner guarantees the information shown in the boring logs, nor that other
materials might not be encountered, nor that the proportions of the various materials shown will not vary
from the information shown thereon. The Bidder will be responsible for making his own sub-surface soil
investigations and shall make his own determinations therefrom.

The Bidder hereby waives all claims for damages which he may suffer by reason of the inadequacies or
discrepancies of the information shown on these soil boring logs and understands that no compensation will
be paid to him due to any inadequacy or discrepancy in this data.

PROTECTION OF EXISTING UTILITIES

A. The Contractor must comply with Act 174 of 2013, as amended, MCL 460.721 et seq., and all other
Laws concerning Underground Ultilities. Before performing site Work, all Underground Ultilities,
lines and cables both public and private must be located and marked. The Contractor shall notify
MISS DIG to locate and mark utilities. The Contractor shall be responsible for locating and
marking all utilities not otherwise located through the MISS DIG system including private utilities.

B. Various underground and overhead structures and utilities are shown on the Drawings. The location
and dimensions of such structures and utilities, where given, are believed to be reasonably correct,
but do not purport to be absolutely so. These structures and utilities are plotted on the Drawings for
the information of the Bidders, but information so given is not to be construed as a representation
or assurance that such structures will be found or encountered as plotted, or that such information is
complete or accurate. Bidders, therefore, shall satisfy themselves by such means as they may deem
proper as to the location of all structures and utilities that may be encountered in the construction of
the work. Specific utility locations and elevations, where shown on the Drawings, shall be field
verified by the Contractor prior to the start of construction.

C. The Contractor shall notify the utility companies of his schedule and obtain any necessary permits
from them.
D. The Contractor shall pay for any charges by the utility companies for permits, inspections, or

similar charges required to construct the project as shown on the Drawings.

E. In addition, the Contractor shall immediately notify the Owner of any contact with or damage to
Underground Utilities. Contractor shall be solely responsible for the safety, protection of, and
repairing any damage done to any Work, surface and subsurface structures and utilities at no
additional cost.

PROTECTION OF NATURAL RESOURCES
A. The Contractor shall take all necessary steps to prevent damage to fish and game habitat and to

preserve the natural resources of the State. Construction shall be carried out so as to minimize
discharge of damaging material into any stream, lake, or reservoir.
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Project Name: Born Court Well 1-7
Project Number: 2220555

1.13

1.14

SECTION 01 10 00
SUMMARY OF WORK

B. The Contractor shall exercise caution in the discharge of waters from pumps, deep wells, or well
point systems, in order that such discharges do not cause erosion, siltation, soil depositions, etc., in
sewers, streams or other water courses or drainage structures.

C. The Contractor shall not permit any sand or debris of any kind to enter the existing ditches,
streams, storm sewers or culverts.

D. The rules and regulations of all work shall comply with Part 31 (Water Resources Protection), Part
301 (Inland Lakes and Streams Act), Part 91 (Soil Erosion), and Part 303 (Wetland Protection) of
P.A. No. 451(Natural Resources and Environmental Protections Act of 1994).

PROTECTION OF ADJACENT STRUCTURES AND LANDSCAPING

The Contractor shall be entirely responsible for all damage to water pipes, electric conduits or cables, drains,
sewers, gas mains, poles, telephone and telegraph lines, railroad bridges and tracks, streets, pavements,
sidewalks, curbs, fences, street and highway bridges and culverts, building foundations, retaining walls or
other structures of any kind met with during the progress of the work, and shall be liable for damages to
public or private property resulting therefrom.

The cost of protection, replacement in their original positions and conditions or payment for damages thereto
of pipe lines and structures affected by the work and the removal, relocation and rebuilding of pipe lines and
structures called for on the Drawings or specified shall be deemed included in the contract lump sum. No
additional payment will be made therefor.

The Contractor shall, at all times in performance of the work, employ approved methods and exercise
reasonable care and skill so as to avoid unnecessary delay, injury, damage or destruction of public utility
installations and structures; and shall, at all times in the performance of the work, avoid unnecessary
interference with, or interruption of, public utility services, and shall cooperate fully with the Owner and
utility owners thereof to that end.

All pipe lines carrying liquid shall be adequately protected from freezing. All fire hydrants, valves and
appurtenances on the various water systems shall be maintained in service, and temporary connections shall
be provided where necessary.

All trees and shrubs, except those shown to be removed, shall be adequately protected by the Contractor
with boxes or otherwise. No excavated materials shall be placed so as to injure such trees or shrubs. Trees or
shrubs destroyed by negligence of the Contractor or his employees shall be replaced by him with new stock
of similar size and age, at the proper season and at the sole expense of the Contractor. Trees larger than 3
inch caliper shall be replaced with 2-1/2 inch to 3 inch caliper hardwood trees of species approved by the
Engineer.

Beneath trees or other surface structures, where possible, pipelines may be built in short tunnels, backfilled
with excavated materials, except as otherwise specified, or the trees or structures carefully supported and
protected from damage.

Any fence, or part thereof, that is damaged or removed during the course of the work shall be replaced or
repaired by the Contractor and shall be left in as good a condition as before the start of work. The manner in
which the fence is repaired or replaced and the materials used in such work shall be subject to the approval
of the Engineer. The cost of all labor, materials, equipment, and work for the replacement or repair of any
fence shall be deemed included in the appropriate Contract Item or Items, or if no specific Item is provided
therefor, as part of the overhead cost of the work, and no additional payment will be made therefore.

ALLOWANCES

Provide an allowance of $25,000 for completing a line stop on the existing 14-inch watermain if the
watermain cannot be isolated using existing valves. In the case the linestop is needed, the allowance shall
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 01 10 00
SUMMARY OF WORK

also be utilized to properly compact backfill and restore the pavement to match existing. Pavement shall be
neatly sawcut in a square or rectangular shape prior to restoration.

See Section 01 21 00 Allowances for further detail.

1.15 WARRANTY
The Contractor shall warranty and guarantee all equipment and work for a minimum of one year from the
dates of substantial completion. Greater warranty duration may be required by the project specifications for
specific equipment and/or work.

1.16 SAFETY

The Contractor is solely responsible for safety in accordance with the General Conditions.

PART 2 - PRODUCTS
*** Not Used ***

PART 3 - EXECUTION
*** Not Used ***

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 01 21 00

ALLOWANCES
PART 1- GENERAL
1.01 SUMMARY
A. Administrative and procedural requirements governing handling and processing of Allowances.
1.02 ALLOWANCES
A. It is intended that the work covered by these Cash Allowances will be done within this Contract

under the supervision of the General Contractor and/or Subcontractors. All outside expenses,
overhead and profit connected with the work contemplated in these Allowances shall be included
in the Contract Base Bid Price. If actual work covered by an allowance differs in cost from the
allowance, a Change Order shall be processed to adjust for the difference. No mark-up for the
General Contractor or Subcontractors shall be included in such Change Order.

1.03 SELECTION AND PURCHASE
A. At the earliest feasible date after Contract award, advise the Engineer of the date when the final
selection and purchase of each product or system described by an Allowance must be completed in

order to avoid delay in performance of the work.

B. When requested by the Engineer, obtain proposals for each Allowance for use in making final
selections; include recommendations that are relevant to performance of the work.

C. Purchase products and systems as selected by the Engineer from designated supplier.

1.04 SUBMITTALS

A. Submit under the provisions of Section 01 33 00 — “Submittals.”
B. Proposals for installation and purchase of products or systems included in Allowances.
C. Invoices or delivery slips to indicate actual costs and quantities of materials delivered to the site

for use in fulfillment of each allowance.
1.05 UNUSED MATERIALS

A. Return unused materials to the manufacturer or supplier for credit to the Owner, after installation
has been completed and accepted.

B. Where it is not economically feasible to return unused material for credit and when requested by
the Engineer, prepare unused material for the Owner's storage, and deliver to the Owner's storage
space as directed. Otherwise, disposal of excess material is the Contractor’s responsibility.

PART 2 - PRODUCTS

Not Applicable.

PART 3 - EXECUTION
3.01 INSPECTION

A. Inspect products covered by an Allowance promptly upon delivery for damage or defects.

3.02 PREPARATION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 01 21 00
ALLOWANCES

A. Coordinate materials and their installation for each Allowance with related materials and
installations to ensure that each Allowance item is completely integrated and interfaced with
related construction activities.

3.03 LIST OF ALLOWANCES

A. Temporary Linestop and Associated Restoration— See Section 01 10 00.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 01 31 19
PROJECT MEETINGS

PART 1- GENERAL

1.01 GENERAL: Project meetings for coordination of Contractor activity with the operation of the water system
will be held as detailed in this section with additional meetings as requested by the Owner or Engineer, as
dependent on the staging requirements for specific portions of the project. Meetings will be held at a
location chosen by the Owner.

1.02 PRE-CONSTRUCTION MEETING

A. Schedule: Meeting shall be prior to the start of work at a time and place designated by the
Engineer. Contractor shall be required to attend with major Subcontractors.

1.03 PROGRESS MEETINGS
A. Schedule: Meetings will be scheduled once every two weeks at a time and place designated by the
Engineer. Contractor shall attend all progress meeting and shall have Subcontractors attend as
relevant to the current status of the project.
PART 2 - PRODUCTS
*#* Not Applicable ***
PART 3 - EXECUTION

*** Not Applicable ***

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 01 33 00
SUBMITTALS

PART 1 - GENERAL

1.01

1.02

1.03

SECTION INCLUDES

A.

Data to be furnished by the Contractor.

CONSTRUCTION PROGRESS SCHEDULE

A.

See requirements for Contractor submission of a construction progress schedule in Section 01 10
00 — “Summary of Work.”

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

A.

General: Where required by the Specifications, the Contractor shall submit descriptive information
which will enable the Engineer to advise the Owner whether the Contractor's proposed materials,
equipment, or methods of work are in general conformance to the design concept and in
compliance with the Drawings and Specifications. The information to be submitted shall consist of
drawings, specifications, descriptive data, certificates, samples, test results and such other
information, all as specifically required in the Specifications. Shop drawings shall be in
accordance with the General Conditions and Supplementary Conditions and the requirements
outlined herein.

Submittal Content and Format: Submittals shall be numbered consecutively and distinctly present
the following:

1. All working and erection dimensions.
Arrangements and sectional views.

3. Necessary details, including complete information for making connections between work
under this Contract and work under other Contracts.

4. Electrical wiring connections between all equipment furnished under the Contract,

including all internal wiring between internal components of equipment and controls.

Kinds of materials and finishes.

Parts lists and description thereof.

7. Drawings for mechanical and electrical equipment shall present, where applicable, such
data as dimensions, weight, and performance characteristics. These data shall show
conformance with the performance characteristics and other criteria incorporated in the
Contract Documents.

SN

Contractor Responsibility

1. Contractor shall be responsible for the accuracy and completeness of the information
contained in each submittal and shall assure that the material, equipment or method of
work shall be as described in the submittal. The Contractor shall verify that the material
and equipment described in each submittal conform to the requirements of the
Specifications and Drawings. If the information shows deviations from the Specifications
or Drawings, the Contractor shall insure that there is no conflict with other submittals and
notify the Engineer in each case where submittal may affect the work of another
Contractor or the Owner. The Contractor shall insure coordination of submittals among
the related crafts and Subcontractors.

2. The Contractor shall be responsible to check and verify all field measurements, all
dimensions on shop and setting drawings and all schedules required for the work of all
the various trades.

3. The Contractor may authorize in writing a material or equipment supplier to deal directly
with the Engineer or with the Owner with regard to a submittal. These dealings shall be
limited to contract interpretations.
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 01 33 00
SUBMITTALS

The Contractor shall stamp each submittal with stamp, initialed and signed, certifying to
review of the submittal by the Contractor, verification of field measurements and
compliance with Contract Documents.

D. Transmittal Procedure

1.

Submittals shall be submitted promptly in accordance with dates in proposals, approved
schedules and in such sequence that there is no delay in the Work or the work of any
other Contractor. Submittals may be submitted by mail or electronically per the
requirements listed below.

Submittals regarding material and equipment shall be accompanied by clear identification
of the equipment and any variations from these Specifications.

A unique number, sequentially arranged, shall be noted on the transmittal form
accompanying each item's submittal. Original submittal numbers shall have the following
format "XXX-Y:; where "XXX is the originally assigned submittal number, and "Y" is a
sequential letter assigned for resubmittals, i.e., A, B, or C being the 1st, 2nd and 3rd
resubmittals, respectively. Submittal 025-B, for example, is the second resubmittal of
submittal 25.

E. Electronic Transmittal Procedure — Submittals shall be submitted electronically via the
Prein&Newhof Plan Room in accordance with the above “Transmittal Procedure” requirements as
well as the following requirements and procedures.

1.

2.

Contractor shall be given a Login ID and Password to the Prein&Newhof Plan room. The
website for the Prein&Newhof Plan Room is http://www.preinnewhof.com/plan-room/.
Upon logging into the website, the Contractor will have access to a project folder labeled
with the name of the Owner and Project. This folder will only be accessible to the
Contractor, the Owner, and the Engineer.

Login and password will not be provided to Subcontractors. If the Contractor provides
their login information to their Subcontractors, the Contractor assumes responsibility for
the Subcontractor’s actions.

The Contractor may request automatic notifications by email of an “Upload” of both
submitted and reviewed documents.

Within the “Project Folder” there will be a “To Be Reviewed” folder and a “Reviewed”
Folder. Contractor shall upload submittals in PDF format to the “To Be Reviewed”
subfolder. The time and date of the upload will be logged and automatic email
notifications will be sent.

All submittals shall be prepared in accordance with this Section 01 33 00 of the
specifications. Electronic submittals shall have the following naming format:

Submittal Number — Specification Section — Description.pdf
For example —001-033000-Concrete Mix Design.pdf

A letter shall be added after the submittal number for resubmittals. For example,
001B-033000-Concrete Mix Design.pdf would be the second resubmission.

Within 15 days, reviewed submittals will be posted in the “Reviewed” folder. Automatic
email notifications of the upload will be sent.

The Engineer will update the “Shop Drawing Status Log” and post it in the Project Folder
as submittals are received, where it will be accessible by the Owner, Contractor, and
Engineer.

Contractor shall submit any submittal requiring an Engineer’s seal as a hard copy. In
addition, all submittals with an original size greater than 11 inches by 17 inches shall be
submitted as a hard copy. All hard copy submittals shall also be submitted electronically.

F. Deviation from Contract: If the Contractor proposes to provide material or equipment which does
not conform to the Specifications and Drawings, he shall indicate so under "deviations" on the
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 01 33 00
SUBMITTALS

transmittal form accompanying the submittal copies. Contractor shall prepare reason for a change,
including cost differential, and request a change order to cover the deviations.

G. Submittal Completeness: Submittals which do not have all the information required to be
submitted, including deviations, are not acceptable and will be returned without review.
Submittals which do not clearly identify specified product and relevant data, and submittals
containing non-project specific data, will be rejected.

H. Review Procedure

1.

When the contract documents require a submittal, the Contractor shall submit five (5)
copies of all submittal data (or one (1) electronic copy if submitting electronically), of
which two (2) copies will be retained by the Engineer. For samples this number may
vary. For samples, submit the number stated in each Specifications Section.

If the review indicates that the material, equipment or work method is in general
conformance with the design concept and complies with the Drawings and Specifications,
submittal copies will be marked "NO EXCEPTIONS TAKEN". In this event the
Contractor may begin to implement the work method or incorporate the material or
equipment covered by the submittal.

If the review indicates limited corrections are required, submitted copies will be marked
"FURNISH AS CORRECTED". The Contractor may begin implementing the work
method by the submittal in accordance with the noted corrections. Where submittal
information will be incorporated in Operation and Maintenance data, a corrected copy
shall be provided.

If the review reveals that the submittal is insufficient or contains incorrect data, submitted
copies will be marked "REVISE AND RESUBMIT". Except at its own risk, the
Contractor shall not undertake work covered by this submittal until it has been revised,
resubmitted and returned marked either "NO EXCEPTIONS TAKEN" or "FURNISH AS
CORRECTED".

If the review indicates that the material, equipment or work method is not in general
conformance with the Drawings and Specifications, copies of the submittal will be
marked "REJECTED". Submittals with deviations which have not been identified clearly
may be rejected. Except at its own risk the Contractor shall not undertake the work
covered by such submittals until it has been revised, resubmitted and returned marked
either "NO EXCEPTIONS TAKEN" or "FURNISH AS CORRECTED".

If the review indicates that the material or equipment is not from an acceptable
manufacturer, as indicated in the Specifications, copies of the submittal will be marked
"REJECTED". Except at its own risk, the Contractor shall not undertake the work
covered by such submittals until it has been revised, resubmitted and returned marked
either “NO EXCEPTIONS TAKEN" or "FURNISH AS CORRECTED".

If the review indicates “ACKNOWLEDGED RECEIPT”, the submittal under review has
been appropriately noted and filed. No further action is required for a submittal so noted.
If the review indicates “ON HOLD?”, the submittal is being held in the office of the
Engineer pending the submittal of additional information, etc. so that the review can be
completed. No further action on the submittal shall be taken until the information needed
has been received and the submittal is returned marked either "NO EXCEPTIONS
TAKEN" or "FURNISH AS CORRECTED".

I. Effect of Review of Contractor's Submittal

1.

Contractor shall furnish required Shop Drawing and Sample submittals with sufficient
accuracy to obtain required approval of an item with no more than two resubmittals.
Engineer will record Engineer’s time for reviewing a third or subsequent resubmittal of a
Shop Drawing or Sample, and Contractor shall be responsible for Engineer’s charges to
Owner for such time. Owner may impose a set-off against payments due Contractor to
secure reimbursement for such charges. Recovery of the administrative and review costs
will be discussed prior to completing review of all resubmittals as the project progresses.
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 01 33 00
SUBMITTALS

Review of Drawings, methods of work, or information regarding materials or equipment
the Contractor proposes to provide, shall not relieve the Contractor of its responsibility
for errors therein and shall not be regarded as an assumption of risks or liabilities by the
Engineer or the Owner, or by an officer or employee thereof, and the Contractor shall
have no claim under the contract on account of the failure, or partial failure, of the
method of work, material, or equipment so reviewed.

Review of Drawings also shall not relieve the Contractor of responsibility for the proper
fitting and construction of the work nor for the furnishing of materials or work required
by the Contract and not indicated on the Drawings.

A mark of "NO EXCEPTIONS TAKEN" or "FURNISH AS CORRECTED" shall mean
that the Owner has no objection to the Contractor, upon its own responsibility, using the
plan or method of work proposed, or providing the materials or equipment proposed.

1.04 LIST OF SHOP DRAWING SUBMITTALS

A. Requirements

1.

Within two (2) weeks after Notice of Award, the Contractor shall submit for review by
the Engineer an anticipated list of shop drawing submittals and submittal dates. If more
than one shop drawing submittal is anticipated for a specification section, the Contractor
shall identify what will be included in each submittal.

1.05 OPERATION AND MAINTENANCE DATA

A. Requirements

1. Compile product data for all equipment and associated controls systems furnished and
installed under this Contract. Provide all necessary information for Owner’s operation
and maintenance of products furnished.

2. Prepare data in the form of an instructional manual for use by Owner’s personnel.
Prepare three (3) copies or complete sets compiled, bound in hard stock, and indexed.

3. A USB drive shall be provided of the entire manual in electronic, PDF, format. The
electronic PDF shall include suitable bookmarks by section for ease of navigation.

4. The manuals shall include detailed operation and maintenance instructions for all
equipment, the name and phone number of the manufacturer, and a complete parts list.

5. Submittal of operation and maintenance manuals shall be prior to final payment request.

6. Each hard copy of the manual shall be prepared and arranged as follows:

a. One hard copy of all approved shop drawings and diagrams for all equipment
furnished. If the Contractor originally submitted the shop drawings
electronically, a hard copy of each shall be printed and provided by the
Contractor in each O&M manual. All sheets larger than 8-1/2 by 11 inches shall
be folded to 8-1/2 by 11 inches.

b. One copy of each manufacturer's operation, lubrication, maintenance
instructions and spare parts list for all equipment and controls furnished. All
equipment operating, lubrication and maintenance instructions and procedures
and parts lists shall be furnished on 8-1/2 by 11 inch commercially printed typed
forms. Such forms shall include equipment name, serial number and other
identifying references.

c. One valve schedule, giving the valve number, location, fluid and fluid
destination for each valve installed, prepared on 8-1/2 by 11 inch printed or
typed forms as specified. All valves in the same piping system shall be grouped
together in the schedule. A sample of the valve numbering system to be used
will be furnished by the Engineer.

d. List of electrical relay settings and control and alarm contact settings.

e. Electrical interconnection wiring diagram for equipment furnished including all
control and lighting systems.
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 01 33 00
SUBMITTALS

f. Each copy of the manual shall be assembled in one or more binders, each with
title page, typed table of contents, and heavy section dividers with copper
reinforced holes and numbered plastic index tabs. Each manual shall be divided
into sections paralleling the Special Specifications equipment specifications.
Binders shall be 3-ring, hard-back type. All data shall be punched for binding
and composition and printing shall be arranged so that punching does not
obliterate any data. The cover and binding edge of each manual shall have the
project title and manual title printed thereon, all as approved by Engineer.

g. Where more than one binder is required they shall be labeled Vol. 1, Vol. 2, and
so on. The table of contents for the entire set, identified by volume number, shall
appear in each binder.

When the work reaches 80 percent completion, the Contractor shall submit to the

Engineer one (1) electronic copy of the Operation and Maintenance Manual with all

specified material that is available at that time. The submittal shall accompany the

Contractor’s partial payment request for the specified completion. Manual shall be

complete prior to request for final payment.

The costs of the Operation and Maintenance Manual shall be included in the Contract

Price and no separate payment will be made therefor.

1.06 RECORD DOCUMENTS

A. Requirements

1.

[08)

PART 2 - PRODUCTS
**% Not Used ***

PART 3 - EXECUTION
*** Not Used ***

The Contractor shall maintain on the construction site a minimum of one (1) complete set
of contract documents amended by "RED LINE" or highlight inclusion to reflect the most
immediate status methods, materials, and locations and routings of construction.
Supplementary sketches shall be included, if necessary, to clearly indicate all work as
constructed.

At conclusion of work, the Contractor shall submit to the (Engineer) one (1) complete
amended record set of these site documents.

Submittal shall be prior to final payment.

Failure of the Contractor to maintain an up-to-date set of Record Drawings on the project
site shall be reason to withhold payments.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 01 51 00
TEMPORARY UTILITIES

PART 1 - GENERAL

1.01 GENERAL

A.

This section covers provision of temporary utilities by the Contractor or Owner during the Work.

1.02 TEMPORARY SERVICES

A.

B.

Construction Water: The Contractor must make his own arrangements for obtaining water.

Power and Pumping Equipment: The Contractor is responsible for power needs during pump
installation and any temporary pumping equipment needed for testing.

The Electrical Subcontractor shall be responsible for, and include in his bid price, the cost of:
wiring for lighting and power outlets in areas where lighting and power source is not ample as
determined by the General Contractor or Engineer; temporary connections for motors, pumps,
burners, etc. at the direction of the Engineer where heating, ventilation, or other equipment testing
is required during construction; and removal of all temporary service items at the end of the
project.

Temporary Sanitary Facilities: The General Contractor shall provide temporary facilities for use of
all workers on the project. Maintain in clean, sanitary condition and remove same, and all contents
upon completion of the work.

PART 2 - PRODUCTS
*%*% Not Used ***

PART 3 - EXECUTION
*** Not Used ***

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 01 57 13
TEMPORARY EROSION AND SEDIMENT CONTROL

PART 1 - GENERAL
1.01 DESCRIPTION

A. This Section includes the work required to provide and maintain temporary soil erosion and
sedimentation control.

1.02 JOB CONDITIONS

A. Scheduling: Clean-up shall occur within one week after erosion control measures are no longer
required.

1.03 SUBMITTALS
A. Submit under provisions of Section 01 33 00 — “Submittals.”

B. Operational Data: Contractor shall submit a plan for the control of soil erosion and sedimentation
to the local agency regulating soil erosion and sedimentation. Plan shall comply with the Soil
Erosion and Sedimentation Control permit obtained by the Contractor.

PART 2 - PRODUCTS
2.01 MATERIALS

A. Materials used for temporary erosion and sedimentation control shall be approved by the
regulating agency.

PART 3 - EXECUTION
3.01 PERFORMANCE

A. General: Abide with all applicable rules and regulations as established by the State of Michigan
and the local regulating agency in conjunction with Part 91 Soil Erosion and Sedimentation
Control of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended.
Copies of the state guidelines "Better Environment through Soil Erosion and Sedimentation
Control" may be obtained from the local regulating agency.

B. Sediment Removal: Take such steps as are necessary to assure the retention and removal of any
sediment which enters a drainage system along the construction route before said system
discharges into a stream, pond, or lake.

C. Soil Erosion and Sedimentation Control Measures: Contractor shall obtain a Soil Erosion and
Sedimentation Control Permit from the City of Kalamazoo. Furnish, install and maintain soil
erosion and sedimentation control measures in accordance with the Soil Erosion and
Sedimentation Control Permit and any additional measures as needed to prevent any sediment
from entering surface water.

1. Maintain controls during non-working hours and during working hours if weather so
requires.
2. Remove silt or solids retention at control structures following construction.
3. Contractor shall be responsible for the degree of control required, subject to the Permit
requirements.
END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 01 60 00
MATERIALS AND EQUIPMENT

PART 1 - GENERAL

1.01 MATERIALS AND EQUIPMENT:

A.

Materials and equipment incorporated into the Work:

1. Shall conform to applicable specifications and standards.
2. Shall comply with size, make, type and quality specified or as specifically approved by
the Engineer.
3. Manufactured and Fabricated Products.
a. Design, fabricate and assemble in accord with the best engineering and shop
practices.
b. Manufacture like parts of duplicate units to standard sizes and gages to be
interchangeable.
c. Two or more items of the same kind shall be identical, by the same
manufacturer.
d. Products shall be suitable for service conditions.
e. Equipment capacities, sizes and dimensions shown or specified shall be adhered

to unless variations are specifically approved in writing.

4. Do not use material or equipment for any purpose other than that for which it is designed
or specified.

1.02 MANUFACTURER'S INSTRUCTIONS:

A.

When Contract Documents, require that installation of work shall comply with manufacturer's
printed instructions, obtain and distribute copies of such instructions to parties involved in the
installation, including two sets to the Engineer.

1. Should job conditions or specified requirements conflict with manufacturer's instructions,

consult with Engineer for further instructions.

Handle, install, connect, clean, and condition and adjust products in strict accord with such
instructions and in conformity with specified requirements.

Perform work in accord with manufacturer's instructions. Do not omit any preparatory step or
installation procedures unless specifically modified or exempted by Contract Documents.

1.03 TRANSPORTATION AND HANDLING:

A.

Arrange deliveries of products in accord with construction schedules; coordinate to avoid conflict
with work and conditions at the site.

1. Deliver products in undamaged condition, in manufacturer's original containers or
packaging with identifying labels intact and legible.

2. Immediately upon delivery, inspect shipments to assure compliance with requirements of
Contract Documents and approved submittals and that products are properly protected
and undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling or damage to
products or packaging.
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Project Name: Born Court Well 1-7
Project Number: 2220555

1.04

1.05

SECTION 01 60 00
MATERIALS AND EQUIPMENT

STORAGE AND PROTECTION:

A.

Store products in accord with manufacturer's instructions, with seals and labels intact and legible.

1. Store products subject to damage by the elements in weather tight enclosures.
2. Maintain temperature and humidity within the ranges required by manufacturer's
instructions.

Arrange storage in a manner to provide easy access for inspection. Make periodic inspections to
assure that products are maintained under specified conditions and free from damage or
deterioration.

SUBSTITUTIONS/ALTERNATE EQUIPMENT:

A.

Where materials and equipment items are identified in the Drawings or specifications by
manufacturer's name or catalog number, bids shall be based on the products of one of the
manufacturers so named or added thereto by addendum during the bidding period. All cost
associated with utilizing equipment provided by other Manufacturers shall be included in the add
or deduct including all building, electrical, mechanical or any other changes necessary to install
the equipment. In addition, Contractor shall be responsible for reimbursing Owner for all
engineering and design related to contract modifications necessary to utilize alternate equipment.

Documentation for alternate equipment must be provided as detailed in this section. Review of
documentation will be completed by the Engineer and Owner after the bid.

Required documentation for substitutions/alternate equipment must be received by the Engineer
not later than 10 days prior to bid for approval or rejection via an Addendum. This information
will be required from each bidder who submitted one of the three lowest base bids.

A request for a substitution/proposed alternate equipment constitutes a representation that the
Contractor has investigated and determined the proposed product is equal to, or superior in all
respects to that specified.

The Contractor shall coordinate the installation of an accepted substitution into the Work and
make the Work complete in all respects.

The Engineer shall be the judge of the acceptability of the proposed substitutions.

Requests for substitutions shall be submitted on the accompanying form. In addition to the form,
supporting documentation shall be submitted providing technical details of the equipment for this
application including complete equipment drawings and scope of supply, review of the
specifications including any proposed deviations from it, manufacturer’s company history,
financial ability of the manufacturer, similar installations of the proposed equipment with
reference information including dates of service and contact phone numbers, and any other
information deemed necessary by the Engineer for a thorough review. Contractor shall include a
complete and detailed list describing all deviations where proposed equipment differs from this
specification.

PART 2 - PRODUCTS
*#* Not Applicable ***

PART 3 - EXECUTION
*** Not Applicable ***
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 01 60 00
MATERIALS AND EQUIPMENT

APPLICATION FOR APPROVAL OF SUBSTITUTE
MATERIAL/EQUIPMENT

Material/Equipment Manufacturer

Model No. Certificate
No. or Other Description

Proposed Substitute Material/Equipment:

Material/Equipment Manufacturer

Model No. Certificate No.

Approval of Substitution

Contractor

Not Approved

Date

Engineer

END OF SECTION

Date
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 01 75 00

STARTING AND ADJUSTING
PART 1- GENERAL
1.01 GENERAL
A. Prior to Substantial Completion, Contractor shall conduct startup and adjustment of all portions of

the work to provide a fully functional Type 1 drinking water well pump. All equipment provided
shall be subject to the requirements of this section and further requirements in each section where
specific equipment is specified.

PART 2 - PRODUCTS

*** Not Used ***

PART 3 - EXECUTION

3.01

3.02

MANUFACTURER’S SERVICE ENGINEER

Contractor shall furnish the services of a competent Manufacturer's Service Engineer, if necessary during
construction. A Manufacturer's Service Engineer shall be on the site at the time of initial operation of the
manufacturer's equipment and must approve the installation before it is placed into service.

PERFORMANCE TEST AND TRIAL OPERATION

Performance tests of the new facilities will be required and will be made in the presence of the Owner,
Contractor, and Engineer. All areas where work has been performed shall be thoroughly cleaned before
beginning any performance tests. Operating personnel and power will be provided by the Owner. If any
part of the equipment does not meet specifications, the Contractor shall correct the situation to the approval
of the Engineer. The Contractor shall provide personnel and bear all costs of correcting any malfunctions in
the work under this Contract.

A two week trial operation period shall be conducted for each system component. Training of water
treatment plant and water distribution system personnel shall be conducted as requested by the Owner
during the performance test and trial operation period. The performance test will be considered complete
when the Contractor has corrected any malfunctions in the work and the Owner indicates the test has been
completed to his satisfaction. Equipment testing and performance testing shall be conducted as construction
proceeds.

END OF SECTION
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EXISTING CONDITIONS
DIVISION 2
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 02 41 00
DEMOLITION

PART 1 - GENERAL

1.01 SUMMARY

A.

The work covered by this section consists of furnishing all supervision, labor, materials, and
equipment necessary to demolish all specified structures, surface improvements, and underground
utilities shown in the Drawings, and to remove debris from the site in accordance with all federal,
state and local regulations.

This Section requires demolition and abandonment of site piping, and demolition, removal and
off-site disposal of building and treatment unit materials, as shown in the Drawings.

1.02 SUBMITTALS

A.

B.

Submit under provisions of Section 01 33 00 — “Submittals.”

Contractor shall propose a schedule of operations including coordination for shutoff, capping, and
continuation of utility services as required.

1. Provide detailed sequence of demolition and removal work to ensure uninterrupted
progress of Owner’s operations.

1.03 JOB CONDITIONS

A.

The bidder shall be responsible for inspecting the site of the proposed work and to determine for
himself all conditions under which he will be obligated to work. It is also expected that the bidder
will obtain firsthand information concerning the available facilities for receiving, transporting,
disposing, handling and storing demolished equipment and materials, and concerning other local
conditions that may affect the work.

Existing Plans: Available plans from previous construction activities issued in 1966 are available
for reference in the Prein&Newhof Plan Room (http://www.preinnewhof.com/plan-room/). These
plans are for general information purposes only and are not guaranteed to represent current or as
constructed conditions.

Occupancy: Structures to be demolished will be vacated and use discontinued prior to start of
work.

Condition of Structures: Owner assumes no responsibility for actual condition of structures to be
demolished.

1. Conditions existing at time of inspection for bidding purpose will be maintained by
Owner insofar as practicable. However, variations within structure may occur due to
Owner's removal and salvage operations prior to start of demolition work.

2. The Contractor is responsible to perform site investigation as required to determine the
actual amount of work required to achieve the requirements of this specifications.

Salvaged Materials: Items of salvable value to Contractor not designated to be turned over to the
Owner may be removed from structure as work progresses. Transport salvaged items from site as

they are removed.

1. Storage or sale of removed items will not be permitted on site.
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 02 41 00
DEMOLITION

Explosives: Use of explosives will not be permitted.

Traffic: Conduct demolition operations and removal of debris to ensure minimum interference
with roads, streets, walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other occupied or used facilities without
permission from authorities having jurisdiction. Provide alternate routes around closed or
obstructed traffic ways if required by governing regulations.

Protections: Ensure safe passage of persons around area of demolition. Conduct operations to
prevent damage to adjacent buildings, structures, and other facilities and injury to persons.

1. Provide interior and exterior shoring, bracing, or support to prevent movement,
settlement, or collapse of structures to be demolished and adjacent facilities to remain.

Damages: Promptly repair damages caused to adjacent facilities by demolition operations.

Utility Services: Maintain existing utilities indicated to stay in service and protect against damage
during demolition operations.

1. Do not interrupt existing utilities serving occupied or used facilities, except when
authorized in writing by authorities having jurisdiction. Provide temporary services
during interruptions to existing utilities, as acceptable to governing authorities.

Utility Services: Do not start demolition work until utility disconnections have been completed
and verified in writing.

Comply with requirements of NFPA 241, “Safeguarding Construction, Alteration, and Demolition
Operations.”

Demolition includes all work necessary for proper removal and disposal of fluorescent tubes and
ballasts and mercury switches, and removal and proper disposal of reinforced concrete, masonry
steel, piping, equipment, electrical facilities, and any other materials or equipment shown or
specified to be removed. As part of this contract, it shall be the Contractor’s responsibility to
characterize, remove and properly dispose of these items in accordance with all applicable laws
and regulations.

Mechanical and Electrical trades shall remove equipment, piping, conduit, and other items
pertaining to their respective trades. This shall include temporary removal and reinstallation where
necessary.

PART 2 - PRODUCTS

*** Not Used ***

PART 3 - EXECUTION

3.01

DEMOLITION

A.

Pollution Controls: Use water sprinkling, temporary enclosures, and other suitable methods to
limit dust and dirt rising and scattering in air. Comply with governing regulations pertaining to
environmental protection.

1. Do not use water when it may create hazardous or objectionable conditions such as ice,
flooding, and pollution.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 02 41 00
DEMOLITION

2. All work where applicable shall conform to the State of Michigan Soil Erosion and
Sedimentation Part 91, Act 451 of the Public Acts of 1994, as amended and related
ordinances.

B. Clean adjacent structures and improvements of dust, dirt, and debris caused by demolition
operations. Return adjacent areas to condition existing prior to start of work.

C. Building Demolition: See the Drawings for a description of the structures to be demolished.
Unless otherwise noted, all structures or portions of structures specified to be demolished shall be
removed in their entirety, including all contents and associated outdoor equipment not intended to
be salvaged by the Owner. Removal shall take place according to the phasing described in the
Contract Documents.

Use such methods as required to complete work within limitations of governing regulations.

1. Small structures may be removed intact when acceptable to Engineer and approved by
authorities having jurisdiction.

2. Proceed with demolition in systematic manner, from top of structure to ground.
3. Demolish concrete and masonry in small sections.
4. Remove structural framing members and lower to ground by hoists, derricks, or other

suitable methods.
5. Break up and remove concrete slabs-on-grade, unless otherwise shown to remain.

6. Locate demolition equipment throughout structure and remove materials so as to not
impose excessive loads to supporting walls, floors, or framing.

D. Below-Grade Construction: Demolish and remove entire foundation walls and footings and other
below-grade construction unless specifically indicated otherwise.

E. Filling Voids: Completely fill below-grade areas and voids resulting from demolition of structures.

1. No demolition debris may be placed in below-grade areas or voids resulting from
demolition of structures.

2. Use granular MDOT Class II fill.

3. Prior to placement of fill materials, ensure that areas to be filled are free of standing
water, frost, frozen material, trash, and debris.

4. Place fill materials in horizontal layers not exceeding 12 inches in loose depth. Compact
each layer at optimum moisture content of fill material to density equal to original
adjacent ground, but not less than 95 percent density when tested in accordance with
ASTM D1556.

5. After fill placement and compaction, grade surface according to the proposed contours on
the Drawings and place topsoil and grass seed.

F. Buried Pipes: Buried pipes permanently removed from service shall be completely removed unless
specifically noted otherwise.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 02 41 00
DEMOLITION

G. Care shall be taken to assure that demolition activity does not damage other facilities. Contractor
shall make good, without additional cost to the Owner, work damaged by demolition activity.

3.02 SALVAGED MATERIALS

General: Remove carefully to avoid damages. Materials for reuse on this project (if any) are to be
incorporated into new work if indicated.

Contractor shall verify that all items the Owner wishes to keep have been removed before beginning
demolition.

Except for items indicated to be retained as Owner's property, other removed and salvaged materials not
indicated for reuse shall become Contractor's property and removed from site with further disposition at
Contractor's option.

3.03 DISPOSAL OF DEMOLISHED MATERIALS

A. General: Remove weekly from site accumulated debris, rubbish, and other materials resulting from
demolition operations.

1. No burning of any materials will be permitted on site.
B. Removal: Transport materials removed from demolished structures and legally dispose of offsite.
END OF SECTION
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FINISHES

DIVISION 9
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 09 96 00
HIGH PERFORMANCE COATINGS

PART 1- GENERAL
1.01 SUMMARY

A. This section includes surface preparation, painting, and finishing of exposed interior and exterior
items and surfaces.

1. Surface preparation, priming, and finish coats specified in this section are in addition to
shop priming and surface treatment specified under other sections.

2. Coatings in this specification include shop and field applications. Contractor is
responsible for complying with State of Michigan environmental coating compliance
standards and volatile organic (VOC) regulations for shop and field applications of
coatings. The State of Michigan has adopted Ozone Transport Commission Phase II
Model Rule for Architectural and Industrial Maintenance (AIM) coatings.

B. Paint all exposed surfaces except surfaces or items that are specifically indicated not to be painted
or to remain natural. Where an item or surface is not specifically mentioned, paint the same as
similar adjacent materials or surfaces. If color or finish is not designated, the Engineer will select
from standard colors or finishes available.

C. Painting is not required on pre-finished items, finished metal surfaces, concealed surfaces,
operating parts, and labels unless otherwise noted.
1. Pre-finished items not to be painted include the following factory-finished components,
but not limited to:
a. Acoustic materials.
b. Architectural woodwork and casework.
c. Finished mechanical and electrical equipment.
d. Light fixtures.
e. Distribution cabinets.
2. Concealed surfaces not to be painted include wall or ceiling surfaces in the following
generally inaccessible areas:

a. Foundation spaces.
b. Furred areas.
c. Utility tunnels.
d. Pipe spaces.
e. Duct shafts.
3 Finished metal surfaces not to be painted include unless otherwise noted:
a. Anodized aluminum.
b. Stainless steel.
c. Chromium plate.
d. Copper.
e. Bronze.
f. Brass.
4. Operating parts not to be painted include moving parts of operating equipment such as

the following:

a. Valve and damper operators.
b. Linkages.
c. Sensing devices.
d. Motor and fan shafts.
e. Hardware
5. Labels: Do not paint over Underwriter's Laboratories, Factory Mutual or other code-
required labels or equipment name, identification, performance rating, or nomenclature
plates.
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Project Name: Born Court Well 1-7

Project Number: 2220555

1.02 REFERENCES

SECTION 09 96 00
HIGH PERFORMANCE COATINGS

A. Reference Organizations and Documents
1. American National Standards Institute (ANSI):
a. ANSI A13.1 Scheme for the Identification of Piping Systems
b. ANSI 7535.1 Safety Color Code
c. ANSI/ASC 29.4  Abrasive Blasting Operations — Ventilation and Safe
Practice
2. American Society for Testing Materials (ASTM)
a. ASTM D 16 Standard Terminology for Paint, Related Coatings,
Materials, and Applications.
b. ASTM D 4285 Standard Test Method for Indicating Water or Oil in
Compressed Air.
c. ASTM D 6386 Standard Practice for Preparation of Galvanized Iron &
Steel
d. ASTM D 6944 Standard Test Method for Measuring Humidity with a
Psychrometer.
e. ASTM F 1869 Standard Test Method for Measuring Moisture Vapor
Emission Rate of Concrete Subfloor Using Anhydrous
Calcium Chloride.
3. American Water Works Association (AWWA)
a. AWWA D102-17 Coating Steel Water Storage Tanks
b. AWWA C210 Liquid-Epoxy Coating Systems for the Interior and Exterior
of Steel Water Pipelines
c. AWWA C218 Coating the Exterior of Aboveground Steel Water Pipelines
and Fittings
4. International Concrete Repair Institute (ICRI)
a. 310.2R-2013 Selecting & Specifying Surface Preparation for Sealers,
Coatings, Polymer Overlays, & Concrete Repair
b. 320.1R-1996 Guide for Selecting Application Methods for the Repair of
Concrete Surfaces
c. 710.2-2014 Guide for Horizontal Waterproofing of Traffic Surfaces
5. NACE International (NACE)
a. NACE 6D-173 A Manual for Painter Safety
b. NACE 6G-164 Surface Preparation Abrasives for Industrial Maintenance
Painting
c. NACE TPC2 Coating and Lining for Immersion Service: Chapter 1
Safety, Surface Preparation, Chapter 3 Curing, and Chapter
2 Inspection
. NACE 6F-163 Surface Preparation of Steel of Concrete Tank Interiors
e. NACE RP0892 Standard Recommended Practice, Lining over Concrete in
Immersion Service.
f. NACE RP0288 Standard Recommended Practice, Inspection of Linings on
Steel and Concrete.
8. NACE SP0188 Standard Practice for Discontinuity (Holiday) Testing of
Protective Linings
6. National Association of Pipe Fabricators (NAPF)
a. NAPF 500-03 Surface Preparation Standard for Ductile Iron Pipe and
Fittings in Exposed Locations Receiving Special External
Coatings and/or Special Internal Linings
7. National Fire Protection Association (NFPA)
a. NFPA 101 Life Safety Code
8. NSF International (NSF)
a. NSF/ANSI/CAN Standard 61 Drinking Water System Components
b. NSFE/ANSI/CAN Standard 600
Page 2
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1.03

1.04

1.05

SECTION 09 96 00
HIGH PERFORMANCE COATINGS
9. Ozone Transport Commission (OTC)
a. OTC Phase I Phase II Model Rule for Architectural and Industrial
Maintenance (AIM) Coatings
10. The Society for Protective Coatings (SSPC)
a. SSPC-SP 1 Solvent Cleaning
b. SSPC-SP 2 Hand Tool Cleaning
c. SSPC-SP 3 Power Tool Cleaning
d. SSPC-SP 5 White Metal Blast Cleaning
e. SSPC-SP 6 Commercial Blast Cleaning
f. SSPC-SP 7 Brush-off Blast Cleaning
g. SSPC-SP 10 Near White Metal Blast Cleaning
h. SSPC-SP 11 Power Tool Cleaning to Bare Metal
i. SSPC-SP 13 Surface Preparation of Concrete
J- SSPC-SP 16 Brush-off Blast Cleaning of Non-Ferrous Metals
k. SSPC-SP WJ-4 Water Jet Cleaning of Metals
1. SSPC-PA 1 Painting Application Specification
m. SSPC-PA 2 Measurement of Dry Coating with Magnetic Gauges
n. SSPC-PA 3 A Guide for Safety in Paint Application
o. SSPC-Guide 12 Guide for Illumination of Industrial Painting Projects
DEFINITIONS
A. "Paint" as used herein means all coating systems materials, primers, emulsions, enamels, stains,

sealers and fillers, and other applied materials whether used as prime, intermediate, or finish coats.

SUBMITTALS

A.

Product Data: for each paint system specified, including block fillers and primers.

1. Provide the manufacturer's technical information including label analysis and instructions
for handling, storage, and application of each material proposed for use.

2. List each material and cross-reference the specific coating, finish system, and application.
Identify each material by the manufacturer's catalog number and general classification.

3. Product data sheets shall indicate the mixing and thinning directions, and recommended

spray nozzles and pressures.

B. Samples for verification purposes: Provide samples of each color and material to be applied, with
texture to simulate actual conditions, on representative samples of the actual substrate. Define
each separate coat, including block fillers and primers. Use representative colors when preparing
samples for review. Resubmit until required sheen, color, and texture are achieved.

C. Provide safety data sheets (SDS).

QUALITY ASSURANCE

A. Engage an experienced applicator that has experience in industrial or heavy commercial painting
system applications and experience in painting wastewater or water treatment plants. The
submission of five (5) successful paint projects of similar nature will be required if the Engineer is
not familiar with the Subcontractor’s work.

B. Single-Source Responsibility: Provide primers and undercoat paint produced by the same
manufacturer as the finish coats.

C. Material Quality: Provide the manufacturer's paint material of the various coatings as specified.

Paint material containers not displaying manufacturer's product identification will not be
acceptable.
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 09 96 00
HIGH PERFORMANCE COATINGS

Compatibility: Materials specified herein are compatible and complete systems. Any incompatible
primers or barrier coats shall be removed and re-primed as directed by the Engineer. Notify the
Engineer in writing of any anticipated problems using specified coating systems with substrates
primed by others.

Paint sample areas to establish standards on quality of workmanship as directed by the Engineer
and to establish a basis for acceptability of the coating work. Project mock-ups and samples
approved by the Engineer shall stay in place the remainder of the project to provide a standard of
quality to which production work will be compared.

1.06 DELIVERY, STORAGE, AND HANDLING

A.

Deliver materials to the job site in the manufacturer's original, unopened packages and containers
bearing manufacturer's name and label and the following information:
1. Product name or title of material.

Product description (generic classification or binder type).
Manufacturer's lot number.

Manufacturer's stock number and date of manufacture.
Contents by volume, for pigment and vehicle constituents.
Thinning instructions.

Application instructions.

Color name and number.

Expiration date (after which the product should not be used).

O XNk WD

Containers that have been broken, opened, water marked and contain caked, lumpy or otherwise
damaged materials are unacceptable and shall be removed from the work site immediately.

Store materials not in use in tightly covered containers in a well-ventilated area at a minimum
ambient temperature of 45 deg F (7 deg C). Maintain containers used in storage in a clean
condition, free of foreign materials and residue. The Contractor shall exercise every precaution in
the storage of paints, solvents, cleaning fluids, rags and similar materials to eliminate the risk of
spontaneous combustion or other hazardous conditions. Portable fire extinguishing equipment
shall be provided in a convenient location for emergency access. All painting materials stored on
the job site shall be stored in a location consistent to the manufacturer’s storage requirements. The
Contractor shall take all safety precautions in accordance with Section 7 of AWWA d-102 and
NFPA Bulletin No. 101.

1.07 PROJECT/SITE CONDITIONS

A.

Apply paints only when the temperature of surfaces to be painted and surrounding air temperatures
are between 50 deg F (10 deg C) and 90 deg F (32 deg C). These temperatures need to be
maintained throughout the minimum cure time as recommended by the manufacturer.

The coatings shall be supplied for normal use without thinning. If it is necessary to thin the
coating for proper application in cool weather or obtain better coverage for a protected coating of
urethane application, the thinning shall be done in accordance with manufacturer's
recommendations.

Do not apply paint to wet or damp surfaces, or during snow, rain, fog, or mist. No paint shall be
applied when it expected that the relative humidity will exceeds 85 percent or that the air
temperature will drop below manufacturer’s requirements within 18 hours after the application of
the paint. Dew or moisture condensation should be anticipated and if such conditions are
prevalent, painting shall be delayed until the Engineer is satisfied that the surface is dry.
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Project Name: Born Court Well 1-7
Project Number: 2220555

F.

SECTION 09 96 00
HIGH PERFORMANCE COATINGS

Air quality permits, requirements, and other construction related permits shall be the responsibility
of the Contractor. Copies of the permits shall be attached to the Field Superintendents copy of the
specifications and shall be on the job site at all times.

Adjacent Work — Protect work of other trades covered in these specifications and in other sections
and in other sections against damage by painting and finishing work. Correct any damage by
repairing, cleaning, replacing, or repainting any of the damaged areas as acceptable to the
Engineer.

Provide “Wet Paint” signs as required to protect freshly painted surfaces from the damage.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A.

Manufacturer: All materials specified herein shall be base bid as manufactured by the Tnemec
Company, Inc., Kansas City, MO. These products are specified to establish standards of quality
and are approved for use on this project. The listing or description of these products shall not be
construed so as to eliminate from competition other products of equal performance, which are
similar in design, function, and performance. The products were selected by application,
performance requirements, and ASTM Testing. Proposed alternates shall meet or exceed criteria
(application, performance, and ASTM testing) for each product. Materials by other manufacturers
shall be approved per Section 01 60 00 — “Materials and Equipment.”

2.02 PAINT MATERIALS

A.

Material Compatibility: Provide block fillers, finish coat materials, and related materials that are
compatible with one another and the substrates indicated under conditions of service and
application, as demonstrated by the manufacturer based on testing and field experience.

Colors: Provide color selections made by the Owner from the manufacturer's full range of
standard colors.

PART 3 - EXECUTION

3.01 EXAMINATION

A.

The Contractor shall examine Work-in-Place that work included in this section is dependent. Any
defects that may influence the satisfactory performance of any work of this section shall be
corrected in accordance with the requirements governed by the section under which the defects are
noted. The Contractor shall be solely responsible for assuring that Work-in-Place is acceptable to
satisfy the requirements of this section. Commencement of work under this section shall be
construed as Work-in-Place being acceptable to the Contractor.

Coordination of Work: Review other sections in which primers are provided to ensure
compatibility of the total system for various substrates on request. Furnish information on
characteristics of finish materials to ensure use of compatible primers.

1. Notify the Engineer about anticipated problems using the materials specified over
substrates primed by others.

3.02 PREPARATION:

A.

General Procedures: Remove hardware and hardware accessories, plates, machined surfaces,
lighting fixtures, and similar items in place that are not to be painted, or provide surface-applied
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 09 96 00
HIGH PERFORMANCE COATINGS

protection prior to surface preparation and painting. Remove these items if necessary for complete
painting of the items and adjacent surfaces. Following completion of painting operations in each
space or area, have items reinstalled by workers skilled in the trades involved.

1.

Clean surfaces before applying paint or surface treatments. Remove oil and grease prior
to cleaning. Schedule cleaning and painting so that dust and other contaminants from the
cleaning process will not fall on wet, newly painted surfaces.

B. Surface Preparation: Clean and prepare surfaces to be painted in accordance with the
manufacturer's instructions and SSPC for each particular substrate condition and as specified.

1.

10.

Provide barrier coats over incompatible primers or remove and re-prime. Notify the
Engineer in writing of problems anticipated with using the specified finish-coat material
with substrates primed by others.
Cementitious Materials: Prepare concrete, concrete masonry block, cement plaster, and
mineral-fiber-reinforced cement panel surfaces to be painted. Remove efflorescence,
chalk, dust, dirt, grease, oils, laitance, and release agents. Roughen as required to remove
glaze. If hardeners or sealers have been used to improve curing, use mechanical methods
of surface preparation.
a. Use abrasive blast-cleaning methods if recommended by the paint manufacturer.
b. Determine alkalinity and moisture content of surfaces by performing appropriate
tests. If surfaces are sufficiently alkaline to cause blistering and burning of finish
paint, correct this condition before application. Do not paint surfaces where
moisture content exceeds that permitted in manufacturer's printed directions.
c. Thin first coat of coal tar to allow penetration into concrete, per manufacturer's
recommendations.
Concrete — Below Grade Non-Immersion: All concrete shall be allowed to cure twenty-
eight (28) days before applying any coatings. Prepare referencing SSPC-SP 13 Surface
Preparation of Concrete. All surfaces must be clean, dry and free of contaminants.
Concrete — Above Grade Exterior Exposed and Interior Non-immersed: Allow concrete
to cure twenty-eight (28) days before applying any coatings. Prepare referencing SSPC-
SP 13 Surface Preparation of Concrete. All surfaces must be clean, dry and free of
contaminants.
Concrete Masonry Units: Allow mortar to cure for twenty-eight (28) days. Level
protrusions and mortar splatter. Prepare referencing SSPC-SP 13 Surface Preparation of
Concrete. All surfaces shall be clean, free of efflorescence, chalk, dust, grease, oils and
dry.
Concrete Floor: Concrete floors shall be allowed to cure twenty-eight (28) days.
Mechanically abrade by means of abrasive shot blast or diamond grinding equipment
referencing SSPC-SP 13 Surface Preparation of Concrete to uniformly produce the
required surface ICRI CSP surface profile. Acceptable equipment to produce the required
surface profile shall be as prescribed per ICRI Technical Guideline No. 310.2R, Table
7.2, with the noted exception that acid etching and surface retarders shall not be
permitted. Floors shall be free of laitance, clean and dry before applying coatings.
Previously Coated Concrete — Exterior: Power washing at 2500 psi with detergent or
brush off blast referencing SSPC-SP 13 Surface Preparation of Concrete required.
Concrete shall be clean and dry before applying coatings.
Previously Coated Concrete & Concrete Masonry — Interior: Power washing at 2500 psi
with detergent required except where electrical components could be damaged. Hand
tools shall be used around electrical panels and equipment. Protect all panels and
equipment. Concrete shall be clean and dry before applying coatings.
Plaster and Wallboard: All surfaces shall be clean, dry and free of contaminants. Sand
joint compound and feather edges.
Ferrous Metals: Clean non-galvanized ferrous-metal surfaces that have not been shop
coated; remove oil, grease, dirt, loose mill scale, and other foreign substances.
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11.

12.
13.

14.
15.

SECTION 09 96 00
HIGH PERFORMANCE COATINGS
a. All the surfaces to be coated shall be blast cleaned in accordance with the
surface preparation standard listed in the schedule.
b. The abrasive used for blast cleaning shall be an approved low dusting abrasive

and shall have a gradation such that the abrasive will produce a uniform profile
of 1 to 2.5 mils, as measured with extra coarse Testex Replica Tape.

c. All abrasive and coating residue shall be removed from steel surfaces with a
commercial grade vacuum cleaner equipped with a brush-type cleaning tool, or
by double blowing. If the double blowing method is used, the exposed top
surfaces of all structural steel, including flanges, longitudinal stiffeners splice
plates, hangers, etc., shall be vacuumed after the double blowing operations are
completed. The airline used for blowing the steel clean shall have an in-line
water trap and the air shall be free of oil and water as it leaves the air line. The
steel shall then be kept dust free and primed within eight (8) hours after blast
cleaning.

d. Touch up bare areas and shop-applied prime coats that have been damaged.
Wire-brush, clean with solvents recommended by the paint manufacturer, and
touch up with the same primer as the shop coat.

Non-Ferrous: Clean non-ferrous surfaces with non-petroleum-based solvents so that the

surface is free of oil and surface contaminants as defined in SSPC-SP1, followed by

abrasive blasting referencing SSPC-SP 16

Ductile Iron: NAFP 500-03-04 Abrasive Blast Cleaning of Ductile Iron Pipe

PVC Pipe: Sand using 36 grit paper all PVC piping that is to receive coatings to roughen

up the surface and create a profile. All sanded surfaces shall be clean and dry before

applying coatings.

Copper Pipe: Abrade surface to generate a profile for mechanical adhesion.

Wood: Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral

spirits, and sandpaper, as required. Sand surfaces exposed to view smooth and dust off.

a. Scrape and clean small, dry, seasoned knots and apply a thin coat of white
shellac or other recommended knot sealer before application of primer. After
priming, fill holes and imperfections in finish surfaces with putty or plastic
wood filler. Sand smooth when dried.

b. Prime, stain, or seal wood to be painted immediately upon delivery. Prime
edges, ends, faces, undersides, and backsides of wood, including cabinets,
counters, cases, and paneling.

c. When transparent finish is required, back-prime with spar varnish.

d. Back-prime paneling on interior partitions where masonry, plaster, or other wet
wall construction occurs on backside.

e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy coat of
varnish or sealer immediately upon delivery.

C. Materials Preparation: Carefully mix and prepare paint materials in accordance with
manufacturer's directions.

1.

2.

Maintain containers used in mixing and application of paint in a clean condition, free of

foreign materials and residue.

Stir material before application to produce a mixture of uniform density; stir as required

during application. Do not stir surface film into material. Remove film and, if necessary,

strain material before using.

Use only thinners approved by the paint manufacturer, and only within recommended

limits.

Epoxy, Coal Tar Epoxy and Urethane Coatings:

a. The coating shall be mixed with a high shear mixer (such as Jiffy Mixer) in
accordance with the manufacturer's directions, to a smooth, lump-free
consistency. Paddle mixers or paint shakers are not permitted. Mixing shall be
done, as far as possible, in the original containers and shall be continued until all
of the metallic powder or pigment is in suspension. Care shall be taken to ensure
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3.03

SECTION 09 96 00
HIGH PERFORMANCE COATINGS

that all of the coating solids that may have settled to the bottom of the container
are thoroughly dispersed. The coating shall then be strained through a screen
having openings no larger than those specified for a No. 50 sieve in ASTM E11.
After straining, the mixed primer shall be kept under continuous agitation up to
and during the time of application.

APPLICATION

A.

Apply paint in accordance with manufacturer's directions and good painting practices under SSPC.
Use applicators and techniques best suited for substrate and type of material being applied.

Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, fraying surfaces or conditions
detrimental to formation of a durable paint film.

1. Paint colors, surface treatments, and finishes are indicated in "schedules."
2. Provide finish coats that are compatible with primers used.
3. The number of coats and film thickness required is the same regardless of the application

method. Do not apply succeeding coats until the previous coat has cured as recommended
by the manufacturer. Sand between applications where sanding is required to produce an
even smooth surface in accordance with the manufacturer's directions.

4. Apply additional coats when undercoats, stains, or other conditions show through final
coat of paint until paint film is of uniform finish, color, and appearance. Give special
attention to ensure that surfaces, including edges, corners, crevices, welds, and exposed
fasteners, receive a dry film thickness equivalent to that of flat surfaces.

5. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures,
convector covers, covers for finned tube radiation, grilles, and similar components are in
place. Extend coatings in these areas as required to maintain the system integrity and
provide desired protection.

6. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.
Paint surfaces behind permanently fixed equipment or furniture with prime coat only
before final installation of equipment.

7. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-
specular black paint.

8. Paint back-sides of access panels and removable or hinged covers to match exposed
surfaces.

9. Finish interior of wall and base cabinets and similar field-finished casework to match
exterior.

10. Finish doors on tops, bottoms, and side edges same as exterior faces.

11. Sand lightly between each succeeding enamel or varnish coat.

12. Omit primer on metal surfaces that have been shop-primed and touch up painted.

Proper curing conditions for ferrous metals will be required between the applications of all coats.
The minimum curing time between coats and the maximum time between coats shall be in
accordance with the manufacturer's recommendation except that no more than sixty, (60), calendar
days will be permitted between coats. If the maximum time between coats is exceeded, all newly
coated surfaces shall be completely blast cleaned again to a near-white finish (SSPC-SP10) and
recoated and shall be at the Contractor's expense. Whatever metal is cleaned during a working day
shall be coated with the prime coat the same day. After the steel is primed, it shall be vacuumed
again before subsequent coating. If for any reason this vacuuming does not remove all the
accumulated dust and/or dirt, or if more than three (3) weeks has elapsed since the steel was
primed, or if in the opinion of the Engineer the surface is unfit for top-coating, the surface shall be
scrubbed with a mild detergent solution (any commercial laundry detergent) and thoroughly rinsed
with water and allowed to dry for twenty-four (24) hours before the surface is coated.

Minimum Coating Thickness: Apply materials at not less than the manufacturer's recommended
spreading rate. Provide a total dry film thickness of the entire system as recommended by the
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3.04

SECTION 09 96 00
HIGH PERFORMANCE COATINGS

manufacturer and as stated in paint schedules. If the application of coating at the required
thickness in one (1) pass produces runs, bubbles, or sags, the coating shall be applied in multiple
passes, the passes separated by several minutes. Where excessive coating thickness produces
“mud-cracking”, such coating shall be scraped back to soundly bonded coating and the area
recoated to the required thickness. All dry spray shall be removed, by sanding if necessary. In
areas of deficient primer thickness, the areas shall be thoroughly cleaned with power washing
equipment, as necessary to remove all dirt; the areas shall then be wire brushed, vacuumed, and
recoated. Each undercoat shall be tinted a lighter shade to facilitate identification of each coat
where multiple coats are applied. The Engineer will require certification from the approved
coating manufacturer that sufficient materials of each coating specified were purchased to
complete the scope of work indicated in these specifications and on the drawings.

Mechanical and Electrical Work: Painting mechanical and electrical work is limited to items
exposed in mechanical equipment rooms and in occupied spaces.

Block Fillers: Apply block fillers to concrete masonry block at a rate to ensure complete coverage
with pores filled.

Stipple Enamel Finish: Roll and redistribute paint to an even and fine texture. Leave no evidence
of rolling such as laps, irregularity in texture, skid marks, or other surface imperfections.

Pigmented (Opaque) Finishes: Completely cover to provide an opaque, smooth surface of
uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush marks,
runs, sags, ropiness, or other surface imperfections will not be acceptable.

Transparent (Clear-White) Finishes: Use multiple coats to produce a glass-smooth surface film of
even luster. Provide a finish free of laps, cloudiness, color irregularity, runs, brush marks, orange
peel, nail holes, or other surface imperfections.

Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or
repaint work not in compliance with specified requirements.

All metal coated with impure unsatisfactory or unauthorized coating material or coated in an un-
workmanlike or objectionable manner shall be thoroughly cleaned and recoated or otherwise
corrected as directed by the Engineer.

FIELD QUALITY AND CONTROL

A.

The Contractor shall provide access to the job site and areas of work at all times during normal
working hours for the Owner. This requirement includes both shop and work in the field.

The Engineer or an outside inspection service representing the Owner may make inspections of the
work in progress and completed work. Contractor shall coordinate with Engineer or outside
inspection agency to allow for inspections after surface preparation and after each coating is
applied.

Should the Engineer be summoned to inspect a completed phase of the work and find the work
incomplete and therefore, not ready for inspection, the Contractor shall bear the cost of the
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C.

SECTION 09 96 00
HIGH PERFORMANCE COATINGS

inspection. It is not the intent to charge the Contractor for an inspection if discrepancies are found
in the completed phase of the construction as long as the discrepancies do not necessitate
additional inspection trips. Field inspections may be performed by the Engineer according to the
following outline:

1. Surface Preparation:
a. Surface appearance per SSPC checked with visual standards.
b. Anchor profile checked with replica tape.
2. Coating Conditions:
a. Temperature of steel using a surface thermometer.
b. Determination of relative humidity and dew point and air temperature using a
sling psychrometer.
3. Verification of Coating Thickness:
a. Dry film thickness will be determined by use of a magnetic film thickness
gauge.
b. Pin holes will be checked using a holiday detector.
4. The Contractor shall supply the following test equipment and standards. This equipment

shall be on the job site and available to the on-site inspector at all times:
Wet Film Thickness Gauges

SSPC Vis-1 pictorial standards

Magnetic Dry Film Thickness Gauge 0 to 45 mils

Dry Film Thickness Calibration Standards

Tooke Gauge

Holiday detection device

Surface Temperature Gauges

Sling Psychrometer or equal

S e a0 o

Failure to comply with these specifications in any manner shall be sufficient cause for rejection of
work.

3.05 CLEAN-UP AND PROTECTION

A.

Cleanup: At the end of each work day, remove empty cans, rags, rubbish, and other discarded
paint materials from the site.

Upon completion of painting, clean glass and paint-spattered surfaces. Remove spattered paint by
washing and scraping, using care not to scratch or damage adjacent finished surfaces.

Protect work of other trades, whether to be painted or not, against damage by painting. Correct the
damage by cleaning, repairing or replacing, and repainting, as acceptable to the Engineer.

Provide "wet paint" signs to protect newly painted finishes. Remove temporary protective

wrappings provided by others for protection of their work after completion of painting operations.

1. At completion of construction activities of other trades, touch up and restore damaged or
defaced painted surfaces.

3.06 PAINT SCHEDULE

A.

General: Paint all surfaces as noted in this Paint Schedule and the Finish Schedules included in

the Drawings. Also paint items and surfaces where noted on the Drawings and in the Sections of

the Specifications. NOTIFY ENGINEER when ready to select colors and, again, when ready to

commence the work, and prior to applying the final coat. Where only two coats are noted, the

result must give total coverage or an added coat shall be applied.

1. All non-wearing surfaces, supports, frames, etc., except galvanized parts, shall be painted
in accord with the painting schedule.
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SECTION 09 96 00
HIGH PERFORMANCE COATINGS
2. Paint hollow metal doors and frames and overhead doors.
3. Paint the following items if exposed to view and not factory finished:
a. Wood.
b Masonry walls.
c. Metal, except stainless steel, copper, brass, and aluminum unless noted.
d Mechanical ductwork, piping (including copper and brass), and associated

supports, cabinets, covers, grilles, register, diffusers and appurtenances.

e. Electrical conduit, boxes, panels, and appurtenances.
4. When exposed to the exterior elements and not factory finished, paint the following
items:
a. Wood
b. Metal, except stainless steel, copper, brass or aluminum unless noted.
c. Concrete
d. Block masonry
e. Mechanical stacks, vents, pipes, drain cocks, equipment and appurtenances.
f. Electrical panels, equipment and appurtenances.

5. Factory finishes shall be touched up with a matching material if scratched, stained or
otherwise damaged. When noted, factory finished items shall be field painted. Prime coat,
galvanizing or similar treatment do not constitute a factory finish exempted from field
painting. The overhead door shall be painted at the job site.

6. Do not paint over code required labels such as UL or FM, or any equipment
identification, performance rating, name or nomenclature plates.

7. Do not paint moving parts of operating mechanical and electrical equipment such as
valve and damper operators, linkages, sensing devices, or motor and fan shafts.

8. The following painting schedule is based on the products of the Tnemec Company, Inc.
Schedule contains minimum number of coats required to achieve specified dry film
thickness.

9. See Section 40 05 13 — “Process Piping” for coating of inside of pipes. Interior and

exterior noted in schedule below refers to building environment.
C. DUCTILE IRON PIPE

Exterior Ductile Iron Pipe and Fittings Including all Hardware
Surface Prep: NAPF 500-03-04/NAPF 500-03-05

Shop Prime: Tnemec Series 37H, N69, or V69 2.0 to 3.5 mils DFT
or Field Prime: Tnemec Series V69 2.0 to 3.5 mils DFT
Intermediate: Tnemec Series V69 4.0 to 6.0 mils DFT
Finish: Tnemec Series 1094 2.0 to 3.0 mils DFT
D. EQUIPMENT
Exterior Factory Primed Equipment and Motors —
Shop Prime: Tnemec Series 37H, N69, or V69 2.0 to 3.0 mils DFT
Surface Prep: Surface shall be dry and clean
Prime: Tnemec Series V69 4.0 to 6.0 mils DFT
Finish: Tnemec Series 1094 2.0 to 3.0 mils DFT
3.07 WATER TREATMENT/SUPPLY FINISH COLOR SCHEME
A. Color Selection: Paint colors will be selected by Engineer. Before painting the Contractor shall
submit Paint Specifications and color chips for review by Engineer.
1. Furnish colors exactly matching the selected colors.
2. Obtain approval from Engineer of proposed color matches.
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$:12022\2220555 city of kalamazoo\cds\station 2 rehab\specifications for well pump and piping\09 96 00 high-performance coatings.docx~5/12/2025



Project Name: Born Court Well 1-7
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SECTION 09 96 00
HIGH PERFORMANCE COATINGS
3. Paint wood, metal, and mechanical and electrical appurtenances the same color as
adjacent building surface unless noted.
4. Refer to architectural drawings for special painting considerations for accent color walls.
5. The “Ten State Standards” recommended piping color scheme shall be utilized for piping
and is as follows:
Piping Color Description Tnemec Color
Raw Water Olive Green Gale Force 97GN
Filtered Water Light Blue Fountainbleau 25BL
Potable/Finished Dark Blue Safety Blue 11SF
Drain Lines, Vent Lines Gray Slate Gray 31GR
Other Lines Gray Slate Gray 31 GR
6. Verify pipe color scheme with Engineer prior to application to confirm whether a
different shade from the above listed piping color scheme is required.
7. Flexible electrical conduit shall remain unpainted.

3.09 LABELS

A. Piping shall be identified by labels and flow arrows every ten feet with at least two labels in each
room.
B. The contents and direction of flow shall be stenciled on the piping with paint in a contrasting

color. Coordinate label text with Owner and Engineer.

C. Minimum text size for 16" and larger pipe shall be 4".

D. Minimum text size for pipe smaller than 16" shall be 2".

E. Labels for PVC and copper pipe shall not be painted, see Section 40 05 13 — “Process Piping.”
F. Pipe contents and flow direction labels shall NOT be included in the allowance for signage.

3.10 SURFACE PREPARATION - SSPC DESCRIPTIONS

A. Reference is made to Steel Structures Painting Council (SSPC) surface preparation specifications
for recommended surface cleaning.

3.11 SURFACE PREPARATION - NAPF DESCRIPTIONS

A. Reference is made to National Association of Pipe Fitters (NAPF) surface preparation specifications
for recommended surface cleaning of ductile iron pipe and fittings.

NAPF 500-03-04 Abrasive Blast Cleaning for Ductile Iron Pipe:
Removal of all visible dirt, dust, loose annealing oxide, loose rust, loose mold coating
and other foreign matter. All oils, small deposits of asphalt paint and grease shall have
been removed prior to blasting by solvent cleaning per NAPF 500-03-01. After the entire
surface to be coated is struck by the blast media, tightly adherent annealing oxide, mold
coating and rust staining may remain on the surface provided they cannot be removed by
lifting with a dull putty knife. No asphaltic coating shall be allowed to remain.

NAPF 500-03-05 Abrasive Blast Cleaning for Ductile Iron Fittings:
Removal of all visible dirt, dust, loose annealing oxide, loose rust, loose mold coating
and other foreign matter. All oils, small deposits of asphalt paint and grease shall have
been removed prior to blasting by solvent cleaning per NAPF 500-03-01. After the entire
surface to be coated is struck by the blast media, tightly adherent annealing oxide, mold
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SECTION 09 96 00
HIGH PERFORMANCE COATINGS

coating and rust staining may remain on the surface provided they cannot be removed by
lifting with a dull putty knife. For fittings previously coated with asphaltic paint, no
staining may remain on the surface after abrasive blast cleaning. END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 05 00
ELECTRICAL GENERAL PROVISIONS

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including General and Supplementary Conditions
and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 SECTION INCLUDES

A. General provisions for electrical work for improvements to the City of Kalamazoo Born Court
Well located in Kalamazoo County, Michigan.
B. Coordinate construction activities, relocation, and installation for electrical related systems with

other trades.
1.03 SUMMARY OF WORK

A. General:

L. Prior to performing the work, the Contractor shall familiarize himself with the site, and
be aware of limitations to consider when accessing the work location with construction
equipment. Coordinate all work on site with the Engineer, particularly related to
sequence, placement, storage, lifting, etc., of all construction equipment and materials.

2. Obtain permits required by the city and other local jurisdictions for work performed.

3. Coordinate demolition, layout and installation of all work with other Contractors onsite
and through the Engineer.

4. Furnish and install all support devices including miscellaneous steel, hangers, brackets,

clamps, anchors, etc., as required to adequately install, support, and maintain all conduit,
cable tray, cables, lighting, distribution equipment, instruments, devices, and fixtures
installed.

5. Layout, coordinate, furnish and install all sleeves, flashing, and patching as required for
all wall, roof, floor, grating, etc., penetrations for all work. Utilize a roofing contractor
for cutting and patching at all roof penetrations for piping and supports.

6. Field touch-up paint to existing condition, all equipment damaged or installed by work in
accordance with Owner's painting standards and the technical specifications.
7. Coordinate deliveries, receipt, handling, offloading, storage and security for all

Contractor furnished materials. The Owner or Engineer will not be responsible for lost or
stolen materials furnished by Contractor and will not assume responsibility for materials
until satisfactory installation. Coordinate onsite storage of all Contractor furnished
materials and equipment with the Engineer.

8. Receive, inspect, offload, store, stage, and protect all equipment, devices, and materials
furnished by the Owner.

9. Furnish and install all equipment grounding.

10. "Commission" or energize all equipment and systems installed by this contract including
coordination with Engineer and other contractors.

11. Provide start-up assistance for systems furnished.

12. Maintain on site a detailed as-built record set of all work installed as applicable. Final set

to be submitted to Engineer upon completion of work.

B. General Demolition Requirements:
1. Refer to the drawings for specific demolition of electrical feeders and other major items
as noted on the single line diagrams and plan drawings. Remove associated conduit,
supports and wiring along with the equipment.

2. All equipment required by EGLE permit for operation of the treatment process shall be
maintained in operation.
3. Patch with grout all walls and surfaces that are penetrated by electrical equipment that is

removed. Paint all patch material to match existing surface coating.
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Project Name: Born Court Well 1-7
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SECTION 26 05 00
ELECTRICAL GENERAL PROVISIONS

4. Paint walls behind removed electrical components where wall has been exposed to match
existing surface coating. Paint walls before installing new components mounted in the
same place where existing equipment was removed.

5. All abandoned conduits exposed in buildings not scheduled to remain shall be removed
and properly disposed of per Division 1 requirements.

General Proposed Requirements:

1. Refer to the drawings for specific proposed electrical improvements and other major
items as noted on the specifications and drawings. Provide all associated conduit,
supports, and wiring along with the proposed equipment.

2. Programming of SCADA equipment will be performed by City of Kalamazoo.

1.04 STANDARDS

A.

Apphcable Standards and Codes:

Institute of Electrical and Electronic Engineers (IEEE).
Underwriters Laboratories, Inc. (UL).

National Electrical Manufacturers Association (NEMA).

National Electrical Code (NEC).

American Society for Testing and Materials (ASTM).

American National Standards Institute (ANSI).

National Board of Fire Underwriters (NBFU).

National Fire Protection Association (NFPA).

National Electrical Contractors "Standard of Installation" (NECA)
0. Joint Industrial Council (JIC).

1 Code of Federal Regulations (CFR). Title 29 Labor, Subpart S-Electrical.

el A O S

Where quantities, sizes, or other requirements shown on the drawings or specified herein exceed
the requirements of the above standards and codes, the drawings and specifications shall govern.

1.05 SUBMITTALS

A.

B.

Submit under provision of the project specifications.

Submit materials and equipment for review to Engineer as required in each section. Each sheet of
descriptive literature submitted shall be clearly marked to identify the material or equipment and
shall show the specification paragraph for which the equipment applies.

1. Submit schematics and connection diagrams for all electrical equipment. A
manufacturer's standard connection diagram or schematic showing more than one scheme
of connection will not be accepted unless it is clearly marked to show the intended
connections.

2. Submittals showing more than the particular item under consideration shall have the
pertinent description paragraph for which the equipment applies circled or highlighted
with a marker intended for that purpose.

Prepare and maintain record drawings current with work completed. Show all changes to
underground and other hidden work. Submit to Engineer on completion of project.

After award of the contract and prior to starting any work the Contractor shall submit to the

Engineer:

1. List of subcontractors scheduled and planned for utilization on the project.

2. Detailed work plans outlining methods and procedures to accomplish the intent and
purpose of the contract.

3. Work schedule detailing dates of principle events and completion date. All downtime

needed in the schedule shall be approved by the Owner.
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SECTION 26 05 00
ELECTRICAL GENERAL PROVISIONS

E. Operating and Maintenance Instructions:
1. Upon completion of all work and tests, instruct the Owner in the operation and
maintenance of all components.
2. Furnish sets of written Operation and Maintenance Manuals per Division 1 - Submittals.
CLEARANCES
A. Equipment:
1. Maintain clearances from electric panels, and other electrical installations as required by
NEC and CFR.
2. Maintain working clearances around electrical equipment as required for proper

maintenance and operation.

IDENTIFICATIONS

A. Provide identification signs on all electrical equipment, control panels, switches, breakers, and
panels.

B. Provide a type written circuit identification schedule in each distribution or branch circuit

panelboard under glass or plastic. Each circuit to be identified by load.
CODES AND STANDARDS

A. These specifications are minimum requirements and shall govern except where made more
stringent by other sections of this specification or local, state, or federal laws or regulations. In the
event of conflict between these specifications and applicable codes and regulations, the codes and
regulations shall govern.

PERMITS AND INSPECTIONS

A. Obtain all necessary permits and pay all fees in connection with all permits, inspections, and
approval by the proper authorities in local jurisdiction of such work. Final inspection by the
Owner will not occur until necessary certificates of satisfactory inspection are received.

DRAWINGS

A. Drawings and specifications are provided for assistance to the Contractor and are diagrammatic
only to indicate the general arrangement and location of circuits, outlets, etc. Exact locations will
be determined by field conditions. Deviations from the arrangement indicated to meet actual
conditions shall be made with no expense to the Owner. Throughout the progress of construction,
the Contractor shall keep a set of detailed field record drawings, including the exact location of
concealed work and underground utilities. This requirement does not authorize any deviations
from the contract drawings without prior approval from the Owner. The field record information
shall be marked in a legible manner on prints of the drawings. At the completion of work, the
Contractor shall deliver the field record information to the Owner.

PART 2 - PRODUCTS

2.01

MATERIALS

A. All electrical equipment and material shall be furnished new and shall be accepted, or certified, or
listed or labeled or otherwise determined to be safe by a Nationally Recognized Testing
Laboratory (NRTL).

1. Equipment shall be accepted, certified listed labeled by UL and Factory Mutual Insurance
Company (FM).

2. Equipment or material accepted certified, listed or labeled by an accepted NRTL shall be
used in preference to equipment or material that does not have that acceptance.
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Project Name: Born Court Well 1-7
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SECTION 26 05 00
ELECTRICAL GENERAL PROVISIONS

3. If equipment or material has been inspected or tested by a federal agency or by the State
of Michigan or by the municipality having jurisdictional responsibility for enforcing
occupational safety provisions of the NEC and found in compliance with the provisions
of the NEC as applied in paragraph 1910.309 of Department of Labor General Industry
Safety Standards Commission Bulletin.

4. Custom manufactured or installed equipment shall use components accepted, certified,
listed or labeled by a NRTL and manufactured shall submit data indicating such
acceptance, certification listing or labeling to the Engineer.

Substitutions for materials and equipment listed herein must be of equal standards, quality, and
desired operation, or superior. There will be no approval or consideration for approval of
equipment or material submittals for substitution prior to award of the contract.

All packaged equipment shall be completely factory-wired prior to delivery to the jobsite.

Connection to and bonding of this equipment is required under this section of the specifications.

1. Check all pre-wired controls before energizing to verify that all internal wiring is
properly coordinated to the voltage to be applied.

2.02 SHOP/FACTORY/FINISHING

A.

B.

C.

Provide baked enamel finishes on exposed surfaces.
Provide galvanized finishes for damp or wet locations.

Touch up or refinish damaged paint.

PART 3 - EXECUTION

3.01 INSTALLATION

A.

Provide and install all equipment as specified, required or implied in this specification except as
noted. This requirement shall include all labor, materials, and incidentals in a manner consistent
with good practice necessary to a complete operable installation.

The Contractor shall implement cooperation with other trades by his reference to the structural and
mechanical drawings and specifications for work by other trades and to be carried on
simultaneously or sequentially with the electrical work. This requirement is to facilitate
construction to proceed with no harm to the Owner due to the absence of cooperation. All other
drawings and specifications shall become part of the electrical specifications as they relate to
electrical work.

Verify equipment dimensions to insure dimensional compatibility.

All excavation, backfilling, and concrete work shall conform to the applicable sections of these
specifications.

The Contractor is responsible for connecting wiring and circuitry to all equipment furnished by
others and the Contractor that requires electrical power or control.

3.02 HANGERS AND SUPPORTS

A.

Corrosive Environments: Utilize non-metallic PVC fitting compatible with Schedule 80 PVC
conduit and fittings. Provide stainless steel fasteners.

Wet Environments: Utilize hot dipped galvanized PVC coated or stainless-steel supports and
fasteners as appropriate for environment.
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SECTION 26 05 00
ELECTRICAL GENERAL PROVISIONS

C. Anchors and Fasteners:

1.

Concrete Structural Elements: Provide precast inserts, expansion anchors, powder
actuated anchors and preset inserts.

2. Steel Structural Elements: Provide beam clamps and steel ramset fasteners.

3. Concrete Surfaces: Provide self-drilling anchors and expansion anchors.

4. Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle bolts and hollow
wall fasteners.

5. Solid Masonry Walls: Provide expansion anchors and preset inserts.

6. Sheet Metal: Provide sheet metal screws.

7. Wood Elements: Provide wood screws.

D. Inserts:

1. Install inserts for placement in concrete forms.

2. Install inserts for suspending hangers from reinforced concrete slabs and sides of
reinforced concrete beams.

3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4
inches.

4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

5. Where inserts are omitted, drill through concrete slab from below and provide through-
bolt with recessed square steel plate and nut flush with top of slab.

E. Install conduit and raceway support and spacing in accordance with NEC.
F. Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.
G. Install multiple conduit runs on common hangers.

H. Supports:

1. Fabricate supports from structural steel or formed steel channel. Install hexagon head
bolts to present neat appearance with adequate strength and rigidity. Install spring lock
washers under nuts.

2. Install surface mounted cabinets and panelboards with minimum of four anchors.

3. In wet and damp locations install steel channel supports to space cabinets and
panelboards 1 inch off wall.

4. Support vertical conduit at every floor and coupling, minimum.

3.03 EQUIPMENT BASES AND SUPPORTS

A. Provide housekeeping pads of concrete, nominal 4 inches thick and extending 6 inches beyond
supported equipment, for all free-standing equipment.

B. Using templates furnished with equipment, install anchor bolts, and accessories for mounting and
anchoring equipment.

C. Construct supports of formed steel channel. Brace and fasten with flanges bolted to structure.

3.04 SLEEVES

A. Exterior watertight entries: Seal with adjustable interlocking rubber links.

B. Conduit penetrations not required to be watertight: Sleeve and fill with silicon foam.
C. Set sleeves in position in forms. Provide reinforcing around sleeves.

D. Size sleeves large enough to allow for movement due to expansion and contraction.
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SECTION 26 05 00
ELECTRICAL GENERAL PROVISIONS

E. Extend sleeves through floors 2 inch above finished floor level. Caulk sleeves.

F. Where conduit or raceway penetrates floor, ceiling, or wall, close off space between conduit or
raceway and adjacent work with stuffing or fire stopping insulation and caulk airtight. Provide
close fitting metal collar or escutcheon covers at both sides of penetration.

3.05 TEST AND OPERATION

A. Equipment:
1. Thoroughly clean, lubricate, and protect from damage and dirt during operation.
2. Test and operate in accordance with manufacturer's recommendations.
B. The Contractor is responsible for connecting wiring and circuitry to all equipment furnished by

others and the Contractor that requires electrical power or control.

C. The Contractor shall demonstrate to the satisfaction of the Owner at final inspection that the
wiring is complete and free from open circuits, short circuits between circuits or ground, and that
systems operate satisfactorily. The entire electrical installation shall be demonstrated to operate in
accordance with the specifications.

END OF SECTION
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SECTION 26 05 19

ELECTRICAL CONDUCTORS
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.
1.02 DESCRIPTION
A. Work of this section includes wire and cable for all types of applications 600V and below.
1.03 SUBMITTAL
A. Submit under provision of the project specifications.

B. Provide voltage and insulation test data from the cable manufacturer.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Cable shall be on original reels or in boxes and shall be new and unused.
B. Store cables in dry protected area and protect cable ends in accordance with manufacturer's
recommendations.

PART 2 - PRODUCTS

2.01 LOW VOLTAGE, LIGHTING AND POWER CONDUCTORS

A. Conductors provided on 120/208 and 277/480 volt power and lighting systems to be stranded per
ASTM B-8 soft drawn copper.
B. Insulation system shall be type THHN or THWN-2 rated 600V as defined and listed in Article 310
of NEC.
C. Minimum size conductor utilized shall be #14 AWG for control circuits and #12 AWG for power
and lighting circuits.
D. Color code conductor insulation as follows:
1. Line Voltage - Black
2. Grounding Conductor - Green
3. Neutral - White
4. Control - Red
5. DC Circuits - Blue
6. Voltage from External Source - Yellow
7. Color shall be integral with the insulation compound applied by cable manufacturer.

2.02 INSTRUMENTATION CABLES

A. Instrumentation conductors shall be stranded copper conductors minimum size #18 AWG.
B. Instrumentation conductors shall be paired and each pair twisted, and 100% shielded.
C. Instrumentation cables shall have minimum 300 volt insulation on each conductor and have a

jacket overall.

D. Acceptable Manufacturers: Houston Wire and Cable, Belden, or Engineer approved.
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SECTION 26 05 19
ELECTRICAL CONDUCTORS

2.03 TERMINAL BLOCKS:

A.

E.

Provide 35mm DIN rail (channel) mount terminal blocks, as required, rated at 300V, 30A
maximum, for interconnections with field equipment.

Terminal blocks shall be sectional type, have white marking strip for numbered identification,
connections, recessed screw heads compression clamp, test point and comb type jumper(s).

Segregate terminal blocks used for DC signals, AC control and power wires.
Power distribution blocks (PDB) shall be used as required for 480 V power distribution wiring
within the panel, wireway or enclosure. Power distribution blocks shall be sized according to

wiring requirements in the panel.

Design based on Allen-Bradley, equal by Entrelec, Panduit, Phoenix Contact, or Square D.

PART 3 - EXECUTION

3.01 LOW VOLTAGE LIGHTING AND POWER CABLES

A.

B.

G.

H.

Install only after completion of work, which might cause damage to wires or conduit.

Clean out or replace conduit in which dirt, water, concrete, or other foreign matter has been
allowed to accumulate before installing wiring.

Use THHN or tray rated cable and wire for routing in cable tray.

Identify each end of each conductor by wire marking tape or sleeve. Mark on outer cover giving
voltage, type, size, and circuit number.

Splices:

1. No wire splices allowed in entire length of conduit or raceway.

2. Make splices in electrical enclosures.

3. Splice Insulation: Equal to original factory insulation.

4. Splicing Copper to Aluminum: Use aluminum-copper connections approved as suitable
for the purpose.

Termination of Conductors:

1. Insulated type compression lugs.

2. At distribution equipment containing aluminum bus bars, use aluminum copper lugs rated

and approved for the application.
Provide separate conduit for each type of circuit (power, controls, and communications).

Conductors terminating at outlets shall be left not less than § inches long within outlet box.

3.02 INSTRUMENTATION CABLE

A.

B.

C.

D.

Install only after completion of work which might cause damage to wires or conduit.

Clean out or replace conduit in which dirt, water, concrete, or other foreign matter has been
allowed to accumulate before installing wiring.

Splices: No wire splices allowed in entire length of conduit or raceway.

Provide separate conduit for instrumentation circuits.
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SECTION 26 05 19

ELECTRICAL CONDUCTORS
E. Mark on outer cover the control loop number at each end and each conductor the wire number by
wire marking tape or sleeve.
F. RF cable shall be installed in metal conduit.
3.03 FIREPROOFING OF CABLES
A. Fireproofing of wires and cables shall be accomplished by half lapped taping using electrical arc

and fireproofing tape made of heat resistant organic coated on one side with a flame retardant
elastomer. The fireproofing tape shall be held in place by spiral wrapping at 18-inch intervals
using pressure sensitive glass cloth tape 2 inches in width.
3.04 GROUPING OF CABLES
A. Lace or plastic band groups of feeder conductors at distribution centers, pull boxes and wire ways.
3.05 WIRE PULLING
A. Use wire pulling lubricant for pulling (No. 4 AWG) and larger wire. Do not pull cables through

conduit with more than allowable bends specified in NEC 345-11. Only approved pulling
compound suitable for the type wire insulation is allowed.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 26 05 26
GROUNDING
PART 1 — GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions
and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.
1.02 DESCRIPTION
A. The work of this section includes equipment for an effective grounding system.
1.03 SUBMITTALS
A. Submit under provisions of the project specifications.
B. Certified ground resistance tests on each ground rod and the complete service system consisting of
multiple rods and grounding conductor.
C. Ground resistance tests on total systems.
1.04 STANDARDS
A. IEEE Standard 142.
B. NEC Article 250.

PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

GROUNDING ELECTRODE
A. Grounding electrode to be ground rods.
B. Ground rods shall be bonded copper type steel core with thick copper covering inseparably bonded

together 3/4" diameter x 10 ft length. Ground rod couplings are to be used if rod length of greater
than 10 feet is required.

GROUNDING CONNECTIONS

A. To be thermoweld when concealed or where required by Owner.

B. To be mechanical where exposed to view.

C. Where the grounding conductor penetrates a concrete surface use a 5/8 inch solid copperweld rod

or a thermoweld antisyphon water stop.
GROUNDING ELECTRODE CONDUCTOR

A. Grounding electrode conductor is to be as shown and sized in accordance with Table 250-66 of
NEC.

EQUIPMENT GROUNDING CONDUCTORS

A. Equipment grounding conductors shall be copper sized in accordance with Table 250-122 of NEC.
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 26 05 26
GROUNDING

PART 3 - EXECUTION

3.01 INSTALLATION

A.

Ground resistance tests of each ground rod shall be made and results signed as correct by the
Contractor.

Provide grounding with ground rods of length required to achieve specified ground resistance of
25 ohms or less (per ground rod). Use three rods driven in triangle formation and connected in
parallel. Provide ground rods at location shown (multiple rods may be required to achieve
specified resistance).

Bond the non-current carrying parts of all electrical equipment installed under this contract
including metallic raceways, raceway supports, motors, equipment enclosures, and metallic cable
sheaths by means of bare copper cable or copper strap to the station grounding system or as
shown.

All power, lighting over 120 volts and receptacle circuit conduits shall include a ground conductor
sized per the NEC. Attach grounding conductors to equipment by means of approved copper alloy
solderless grounding lugs or clamps which shall be secured to the equipment and the grounding
point by means of hexhead cap screws or machine bolts after the contact surfaces have been
cleaned to bright metal.

Ground conductors run in conduit with circuit conductors are to be securely connected inside the
junction boxes or enclosures. Splices in ground conductors shall be made by the "Cadweld"
process by Erico Products, Inc., Continental Industries "Thermoweld", or equal.

Support ground straps at intervals not exceeding two (2) feet by means of round head bronze
machine screws and approved type anchors.

Electrical grounding system in well houses are to be grounded to the metallic well casing.
All circuits in non-metallic raceways shall include a ground conductor sized per the NEC or as
shown. Attach grounding conductors to equipment by means of hexhead cap screws or machine

bolts after the contact surfaces have been cleaned to bright metal. Ground conductors terminating
at the motor control centers, switch gear to be terminated at the ground bus.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 05 33

CONDUIT
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.
1.02 DESCRIPTION
A. Work of this section includes electrical conduit systems.
1.03 SUBMITTALS
A. Submit under provision of the project specifications.
1.04  RELATED WORK
A. Section 26 05 34 - Electrical Boxes.

PART 2 - PRODUCTS

2.01 CONDUIT

A. Rigid Metal Conduit (RMC):
1. Unless otherwise detailed or specified elsewhere in the specifications or drawings,
conduit for all locations shall be RMC.
2. RMC shall be threaded, hot dipped galvanized inside and out conforming to UL Standard
6 and ANSI C80.1.
3. Acceptable manufacturers: Allied Tube & Conduit, Republic, and Wheatland Tube.
B. Intermediate Metal Conduit (IMC):
1. IMC shall be galvanized, threaded, conforming to UL 1242 and ANSI C80.6.
2. Intermediate metal conduit may be used in lieu of rigid steel conduit.
3. Acceptable manufacturers: Allied Tube & Conduit, Republic, and Wheatland Tube.
C. Electrical Metallic Tubing (EMT):
1. Electrical metallic tubing (EMT) shall be galvanized, conforming to UL 797 and ANSI
C80.3.
2. Acceptable manufacturers: Robroy Industries; Perma-Cote, Plasti-Bond, Kor Kap and
Thomas & Betts.
D. Rigid Nonmetallic Conduit:
1. Rigid nonmetallic conduit shall be PVC Schedule 40 or Schedule 80 heavy wall, rated for

90°C conductors and for use in direct sunlight conforming to UL 651 and Federal
Specification W-C-1094A.

2. Use only couplings and fittings designed specifically for the type of conduit noted.
Follow the manufacturer's recommendations regarding the handling, bending, coupling
and installation.

E. Liquidtight Flexible Metal Conduit:

1. Liquidtight Flexible Metal Conduit shall have flexible interlocking steel, spiral strip,
galvanized with oilproof and waterproof flexible PVC jacket conforming to UL
standards.

2. For hazardous areas, provide explosion proof flexible conduit with insulated wire duct,

threaded end fittings, bronze braid covering with flexible brass inner core, (overall
neoprene protecting coating), in accordance with UL 886.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 05 33

CONDUIT
2.02 COUPLINGS AND CONNECTORS
A. Provide rigid threaded galvanized compatible with galvanized rigid steel conduit.
B. For intermediate metal conduits, provide IMC couplings galvanized, threaded, and of the same
manufacturer.
C. For electrical metal tubing, couplings and connectors to be steel set screw type, and of the same

manufacturer. Couplings and connectors in the wet or unheated areas shall be steel compression
type, and of the same manufacturer.

D. Flexible conduit connectors shall be compression gland, liquid tight type.

E. Connectors to metallic boxes or conversion to metallic conduit: Provide adapters as recommended
by conduit manufacturer to provide a watertight threaded connection.

F. intermediate metal conduits, provide IMC couplings galvanized, threaded, and of the same
manufacturer.
G. For rigid non-metallic PVC conduit, couplings to be PVC, liquid tight, suitable for the conduit

with which the couplings are used and of the same manufacturer.
H. Flexible conduit connectors shall be compression gland, liquid tight type.
2.03 FITTINGS
A. UL listed.

B. For metallic conduit, liquid tight, malleable iron alloy body and cover, zinc coated and stainless-
steel screws.

C. For nonmetallic conduit, liquid tight, utilizing the same non-metallic material as used in the
conduit for body and the cover. Cover screws shall be stainless steel.

2.04 CLAMPS & HANGERS

A. Hot dipped galvanized malleable iron straps with back spacers and hot dipped galvanized strap
hangers with zinc plated threaded rods and hardware.

B. PVC or other nonmetallic straps as recommended by the conduit manufacturer for the non-
metallic conduit. Any metallic screws, bolts, nuts or other attachment hardware to be stainless
steel.

C. Trapeze type hangers shall be:
1. For galvanized conduit, use galvanized steel channel support system with (zinc plated)
threaded rod and hardware as manufactured by Super-Strut or Unistrut.
2. For nonmetallic conduit, use fiberglass strut support system or PVC coated strut support
system with plastic coated or stainless steel hardware.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install the conduit in accordance with the manufacturer's recommendations. All buried conduits
outside of buildings shall have locations marked on drawings. Minimum conduit size shall be 3/4".
In no event shall the conduit size be less than required by National Electrical Code for the wire
size and number indicated. Galvanized conduit shall not be painted except where shown.
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 26 05 33
CONDUIT

B. Utilization Areas:

kR W=

Use RMC in all areas not described below.

Use IMC in all above grade, dry areas unless described elsewhere.

Use PVC Schedule 80 conduit for underground construction.

Use PVC Schedule 40 conduit for under-ground-under-slab construction
Use Electric Metallic Tubing (EMT) Conduit:

a. Wellhouse No. 1 (Interior)

Use Liquidtight Flexible Metal Conduit for:

a. Motor terminations.

b. Termination to instrumentation and control field devices

C. General Installation Guidelines:

1.
2.

3.

11.

12.

13.

14.

15.

Metal conduit systems shall be bonded to grounding systems.

Run conduit parallel to or at right angles to building lines, except when in concrete slab
or run under base slab. Support conduit at a maximum of 8 feet on center.

Installation of conduit in concrete slabs and walls shall maintain two times (2x) the
conduit diameter spacing between conduits. Maintain a distance of 3" from floor
openings and wall penetrations. Maintain a minimum of 3" below all finished concrete
surfaces.

Bends for low voltage wiring shall be standard ells with a maximum equivalent of (4)
four quarter bends in any run between pulling joints. Bends for medium voltage wiring
shall be wide radius ells with a maximum equivalent of (3) three quarter bends in any run
between pulling joints.

Paint the ends of RMC/IMC joint couplings or threaded fittings with zinc rich coating of
at least 90% purity zinc. Use cold galvanizing compounding ZRC Products Co. or Zinc-It
or equal.

Fasten all conduits entering boxes with locknut and bushing in the inside and locknut on
the outside.

Furnish and install Liquidtight Flexible Metal Conduit connections to all motors,
solenoids and vibrating equipment. Conduit shall be a minimum 18 inches in length and
shall be sufficiently long to enable motor to be moved to allow the disconnecting of the
motor coupling without disconnecting the motor and shall be equipped with approved
type grounding devices to ensure continuity between the conduit and the connection. In
all cases, Liquidtight Flexible Metal Conduit runs shall not exceed 6 feet in total length.
Clean all conduit thoroughly inside and outside after installation and just before pulling
cables. All conduits not terminated in metal fittings or metal cabinets and secured with
locknuts shall be terminated with grounding bushings.

Install only undamaged conduit. Plug ends to prevent entry of dirt and moisture.

Layout conduit routing to avoid structural obstructions and minimizing crossovers.
Conduit runs must be installed in a neat and well planned arrangement and in a manner
that will not interfere with access to equipment or with the use of accessways.

Provide conduit sealing fittings and seal conduit with duct seal where conduits leave
heated area and enter unheated area.

Provide flashing and pitch pockets in making watertight joints where conduits pass
through roof or waterproofing membranes.

Install UL approved expansion fittings complete with grounding jumpers where conduits,
metallic or non-metallic cross building expansion joints. Provide bends or offsets in
conduit adjacent to building expansion joints where conduit is installed above suspended
ceilings. In exposed PVC conduit runs longer than 50 feet, provide expansion couplings
near boxes or devices. In exposed PVC conduit runs which do not have devices or boxes,
an expansion coupling shall be installed for every 100 lineal feet of conduit.

Whenever PVC is used, install a separate ground wire, and use rigid ells where exterior
or poured concrete surfaces are penetrated. Also, provide rigid elbows where necessary to
prevent "burn-through" of PVC conduit when pulling wire.

Make transitions between nonmetallic conduits and conduits of other materials with the
manufacturer's standard adapters designed for such purposes.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 05 33
CONDUIT

16. Conduit shall be securely attached to the building structure. Unless otherwise indicated,
all electrical equipment shall be spaced at least 1/2 inch from the wall with hanger clamps
to Unistrut, Super Strut, or equal.

17. For single metallic conduit runs use galvanized conduit straps or ring bolt type hangers
with specialty spring clips. Perforated strap is not allowed. Groups of conduits shall be
supported on trapeze type hangers, Unistrut, or equal. Individual conduits not supported
on conduit straps shall be provided with clevis type hangers. Hanger support shall be rod
with threaded connections.

D. Anchor Methods:
1. Hollow Masonry: Toggle bolts or spider type expansion anchors.
2. Solid Masonry: Lead expansion anchors or preset inserts.
3. Metal Surfaces: Machine screws, bolts, or welded studs.
4. Wood Surfaces: Wood screws.
5. Concrete Surfaces: Self-drilling anchors or power-driven studs.

E. Conduit runs as indicated on drawings are schematic, exact routing of conduit to be approved by
the Engineer. Make field bends and offsets uniform and symmetrical, without flattening conduit or
scarring conduit finish and of minimum radius for each size as given in NEC Article 346.

F. Conduit shall be as shown on plans and/or as required for the installation of outlets and devices
shown on drawings. All conduits shall be supported from the structure or provided rods
independent of all other trades. Proper location of conduits shall be the responsibility of the
electrical contractor who shall avoid interferences with other trades.

G. Install a pullwire in all empty conduits. All empty conduits installed for future use shall be capped
or plugged and properly identified.

H. Drains are required where it is probable that liquid or any condensed vapor may be trapped within
enclosures, accumulated on seals, or accumulated at any point in the raceway system. All drains
shall provide continuous draining. Drains shall be provided as follows:

1. At the low points of any conduit system where any portion between seals is outdoors or
in a building without heating facilities. Note especially any vertical sealing fittings.
2. At any control or wiring enclosure outdoors or in a building without heating facilities.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 26 05 34
ELECTRICAL BOXES

PART | - GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of the contract, including General and Supplementary Conditions
and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 DESCRIPTION

A.

Work of this section includes junction boxes, pull boxes, and outlet boxes for interior, exterior,
and hazardous locations.

1.03 RELATED SECTIONS

A.

Section 26 05 33 - Conduit.

PART 2 - PRODUCTS

2.01 JUNCTION, PULL, AND OUTLET BOXES

A.

All boxes used outdoors with rigid steel galvanized conduits shall have malleable iron body and
cover with stainless steel screws. The finish shall be zinc electroplate and aluminum polymer
enamel.

All boxes used indoors with rigid steel galvanized conduits shall be pressed steel hot dip
galvanized as specified in Part C below.

Junction boxes set flush in exterior concrete slabs shall be hot dipped galvanized cast iron. Cover
shall be same material as box with checkered plating design and neoprene gasket. Box shall be an
0-Z Gedney Type Y-T or equal by Appleton. Box shall have a minimum 6" depth.

Junction and pull boxes used with non-metallic conduits shall be (PVC).

All boxes shall be UL listed and conforming to area classification. Boxes shall be NEMA 1 and
NEMA 4X unless specified otherwise on drawings.

PART 3 — EXECUTION

3.01 INSTALLATION

A.

B.

Clean interior of boxes of moisture, dirt, metal filings or other foreign matter.
Assure that all conduit fittings that enter the box are tight and secure.
Locate boxes in walls and on other surfaces as shown on the drawings.

In hazardous areas use only explosion proof boxes.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 26 05 44
HANDHOLES

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section. If differing requirements
are identified elsewhere (in these Specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 DESCRIPTION:

A.

The work of this Section includes furnishing and installation of fiberglass-reinforced polymer
handholes.

1.03 RELATED WORK:

A.

Section 260533 Conduit.

1.04 REFERENCES:

A.

B.

ASTM D543, Test Method for Resistance of Plastic to Chemical Reagents.
ASTM D570, Test Method for Water Absorption of Plastic.

ASTM D635, Test Method for Rate of Burning and/or Extent of Burning of Self-Supporting
Plastics in a Horizontal Position.

ASTM D756, Practice for Determination of Weight and Shape Changes of Plastic Under
Accelerated Service Conditions.

ASTM D790, Test Method for Flexural Properties of Unreinforced and Reinforced Plastics and
Electrical Insulating Materials.

PART 2 - PRODUCTS

2.01 FIBERGLASS REINFORCED POLYMER (FRP) HANDHOLES:

A.

840680

The handhole boxes shall be constructed of high density fiberglass-reinforced polymer concrete
with non-settling shoulders to maintain grade and facilitate backfilling shall meet or exceed a load
rating of H/20. Dimensions shall be nominally 36" long x 24" wide x 18" deep. Provide extension
pieces of same construction to attain required depth.

The cover shall be a 3-piece checkered steel designed for roadway traffic applications (H/20
Rating). Cover shall have standard logo "ELECTRIC" or “COMMUNICATIONS”, as applicable,

with stainless steel penta-head bolt fasteners.

Handholes and covers shall be TIER 15 rated for non-paved areas and TIER 22 for walks and
areas where plow equipment may be utilized.

Acceptable Manufacturer: Hubbell, Old Castle, or approved equal.

26 0544 -1 MANHOLES AND HANDHOLES
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Project Number: 2220555

SECTION 26 05 44
HANDHOLES
PART 3 - EXECUTION
3.01 INSTALLATION:
A. Fiberglass reinforced polymer concrete handholes shall be constructed in accordance with

drawings. Provide sleeves for conduit entrance as shown on drawings.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 05 53
ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including General and Supplementary Conditions
and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 SUMMARY

A. This section includes electrical identification of electrical materials, equipment and installations. It
includes requirements for electrical identification components including but not limited to the
following:

L. Buried electrical line warnings.

2. Identification labeling for raceways, cables and conductors.
3. Operational instruction signs.

4. Warning and caution signs.

5. Equipment labels and signs.

6. Spare future conduits.

B. Refer to other Division 26 sections for additional specific electrical identification associated with
specific items.

1.03 SUBMITTALS
A. Product Data: For each electrical identification product required on the project.

1.04 QUALITY ASSURANCE

A. Comply with ANSI C2.
B. Comply with NFPA 70.
C. Comply with ANSI A13.1 and NFPA 70 for color coding.

PART 2 - PRODUCTS

2.01 CABLE LABELS

A. Comply with ANSI A13.1, Table 3, for minimum size of letters for legend and for minimum
length of color field for each raceway and cable size.

B. Vinyl or vinyl-cloth, self-adhesive, wraparound, cable/conductor markers with preprinted numbers
and letters.

C. Color: Black letters on white field.
D. Label Information: Indicate voltage and if applicable service.
2.02 NAMEPLATES AND SIGNS
A. Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145.

B. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate, minimum
1/16 inch thick for signs up to 20 sq. in, or 8 inches in length, and 1/8 inch thick for larger sizes.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 05 53
ELECTRICAL IDENTIFICATION

C. Color: Black letters on white face except for emergency systems listed in NFPA 70, Article 700,
or as directed by the Owner.

D. Nameplates shall be punched or drilled for mechanical fasteners.

E. Exterior, Metal-Backed, Butyrate Signs: Weather-resistant, non-fading, preprinted, cellulose

acetate butyrate signs with 0.0396-inch galvanized steel backing; and with colors, legend, and size
required for the application. 1/4-inch grommets in corners for mounting.

F. Fasteners for Nameplates and Signs: Self-tapping stainless steel screws or No. 10/32 stainless
steel machine screws with nuts and flat and lock washers.

2.03 UNDERGROUND LABELS

A. Underground line marking tape: Permanent, bright colored continuous printed plastic tape
compounded for direct-burial service not less than 6 inches wide by 4 mils thick. Printed legend
indicative of general type of underground line below.

2.04 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Self-Adhesive Tape: Electronic label maker, imprinted, pressure-sensitive, abrasion resistant
plastic tape.

PART 3 - EXECUTION

3.01 INSTALLATION

A. General:
1. Provide identification signs on all equipment enclosures, switches, breakers, panels, and
enclosures.
2. Attach nameplates directly to each piece of electrical equipment.
3. Where several conductors pass through a pull box, junction box, or enclosure, provide
wire labels. Group wires before labeling.
4. Label shall indicate the following:
a. Equipment name.
b. Equipment voltage.
c. Equipment size.
d. Equipment feeder device and circuit #.
e. Additional items identified below.
B. Service Disconnect(s):
1. Label as "Service Disconnect".
2. Multiple Service Disconnects: Each Service Disconnect shall list the total number and
location of all other service disconnects in the facility.
3. Service Voltage:
4. Systems with generator(s) shall indicate that the system will become energized by a
standby generator during a power outage and shall indicate the location of the generator.
C. Panelboards:
1. Name of device as indicated on one line diagram, voltage-phase, and upstream OCP
location (example, "LPA, 208Y/120V-3@, FED FROM MCC-A").
2. Provide a type written circuit identification schedule in each distribution or branch circuit

panelboard under glass or plastic. Each circuit to be identified by load.
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Project Number: 2220555
SECTION 26 05 53
ELECTRICAL IDENTIFICATION

D. Enclosed Switches, Enclosed Controllers (Motor Starters), and Variable Frequency Drives: Name
of equipment served, load /size and upstream OCP location (example, "EF-5, 5 HP, FED FROM
MDP-A").

E. Motor Control Centers:

1. Name of device as indicated on one line diagram, voltage-phase and upstream OCP
location (example, "MCC-1, 480V-3@, FED FROM MDS").
2. Provide label on each motor control center compartment identifying type of device,

device rating, load served, and load characteristics (examples, "MOTOR STARTER,
SIZE 1, P-1, 10 HP" or "CIRCUIT BREAKER, 3P20, HOIST, 1 TON"). Provide labels
for spare devices and spaces.

F. Transformers: Name of device as indicated on one line diagram, KVA rating, primary voltage:
secondary voltage, source transformer is fed from, and load transformer feeds (example, "T LPA,
45 KVA, 480:208Y/120V, FED FROM MCC, FEEDS PANEL LPA").

G. Transfer Switches shall be identified as "Emergency System" in white letters on red background.
H. Existing nameplates on existing equipment that is reused are to be replaced.
L Identification Materials and Devices: Install at locations for most convenient viewing without

interference with operation and maintenance of equipment in accordance with manufacturer's
written instructions and requirements of NEC.

1. Lettering, Colors, and Graphics: Coordinate names, abbreviations, colors, and other designations
with corresponding specified or indicated. Install numbers, lettering, and colors as approved in
submittals and as required by code.

K. Identify high-voltage feeder conduits (over 600V) by words "DANGER-HIGH VOLTAGE KEEP
OUT" in black letters 2 inches tall stenciled at 10-foot intervals over painted orange background.

L. Sequence of Work: If identification is applied to surfaces that require finish, install identification
after completing finish work.

M. Self-Adhesive Identification Products: Clean surfaces before applying.
N. Install nameplates and labels parallel to equipment lines.
0. Identify junction, pull and connection boxes: Code required caution sign for boxes shall be

pressure sensitive, self-adhesive label indicating system voltage in black, preprinted on orange
background. Install on outside of box cover. Also label box covers with identity of contained
circuits. Use pressure-sensitive plastic labels at exposed locations and similar labels or plasticized
card stock tags at concealed boxes.

P. All surface and flush mounted wiring devices (light switches, receptacles, etc.) shall have the
power circuit identified in permanent marker or pen on the back (inside) of the device cover plate.

Q. Underground electrical line identification: During trench backfilling for exterior underground
power, signal and communication lines, install continuous underground plastic line marker located
12 inches directly above conduit. Where multiple lines installed in a common trench or concrete
envelope do not exceed an overall width of 16 inches, install a single line marker.

R. Labeling Legend: List panel and circuit number or equivalent in a legible manner.

S. Color Coding of Secondary Phase Conductors: Refer to Section 26 05 19.
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AA.

BB.

CC.

DD.

SECTION 26 05 53
ELECTRICAL IDENTIFICATION

Wiring for control systems shall be color coded in accordance with wiring diagrams furnished
with the equipment.

Tag or label conductors as follows:

1. Future connections: Conductors indicated to be for future connection or connection under
another contract with identification indicating source and circuit numbers.
2. Multiple circuits: Where multiple branch circuits or control wiring or communications/

signal conductors are present in the same box or enclosure (except for three-circuit, four-
wire home runs), label each conductor or cable. Provide legend indicating source,
voltage, circuit number, and phase for branch circuit wiring. Phase and voltage of branch
circuit wiring may be indicated by means of coded color of conductor insulation. For
control and communication/signal wiring, use color coding or wire/cable marking tape at
terminations and at intermediate locations where conductors appear in wiring boxes,
troughs and control cabinets. Use consistent letter/number conductor designations
throughout on wire/cable marking tapes.

Factory apply color the entire length of conductors, except the following field applied color coding
methods may be used instead of factory coded wire for sizes larger than No. 10 AWG.

Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 inches from
terminal points and in boxes where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding. Use 1-inch wide tape in colors specified. Adjust tape bands
to avoid obscuring cable identification markings.

Warnings, Cautions, and Instructions: Install to ensure safe operation and maintenance of
electrical systems and of items to which they connect. Install engraved plastic-laminated
instruction signs with approved legend where instructions are needed for system or equipment
operation. Install metal-backed butyrate signs for outdoor items.

Emergency Operation: Install engraved laminated signs with white legend on red background
with minimum 3/8 inch high lettering for emergency instructions on power transfer, load
shedding, and other emergency operations.

Switch Identification Labels: Self-Adhesive Tape. Install on each switch when there are more
than two switches under one faceplate or if switches are used to control exhaust fans or other
equipment. Unless otherwise indicated, provide a single line of text with 1/8-inch high black
lettering on clear background. Label shall indicate load controlled.

Apply circuit/control/item designation labels of engraved plastic laminate for disconnect switches,
breakers, pushbuttons, pilot lights, motor control centers and similar items for power distribution
and control components above, except panelboards and alarm/signal components, where labeling
is specified elsewhere. For panelboards, provide framed, typed circuit schedules with explicit
description and identification of items controlled by each individual breaker.

Furnish and install a sign at the service entrance equipment indicating type and locations of onsite
emergency power sources. Sign shall be 8x10-inch minimum size mounted on the face on the
switchboard.

Provide suitable permanent means of labeling spare conduits. Provide legible means of identifying
the location of where each conduit originates. Provide the same identification at each end.

Equipment Identification Labels: Engraved plastic laminate. Install on each unit of equipment,
including central or master unit of each system. This includes power, lighting, communication,
signal, and alarm systems, unless units are specified with their own self-explanatory identification.
Unless otherwise indicated, provide a single line of text with 1/2 inch high lettering on 1-1/2 inch
high label. Where two lines of text are required, use labels 2 inches high. Use black lettering on
white field. Apply labels for each unit of the following categories (not all categories may be
required on the project) of equipment using mechanical fasteners:
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 05 53
ELECTRICAL IDENTIFICATION

1. Panelboards, electrical cabinets, and enclosures. Include series rated labeling if required.
2. Access doors and panels for concealed electrical items.

3. Electrical switchgear and switchboards. Include series rated labeling if required.
4. Emergency system boxes and enclosures.

5. Motor control centers.

6. Disconnect switches.

7. Enclosed circuit breakers.

8. Motor starters.

9. Pushbutton stations.

10. Contactors.

11. Remote controlled switches.

12. Control devices.

13. Transformers.

14. Variable frequency drives.

15. Power generating units.

16. Timers/time clocks.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 24 18

MINI POWER CENTERS
PART 1 - GENERAL
1.01 SCOPE
A. The Contractor shall furnish and install single-phase and three-phase general purpose

individually mounted mini-power centers of the two-winding type, self-cooled, as specified
herein and as shown on the contract drawings.

1.02 REFERENCES

A. The mini-power center and all components shall be designed, manufactured and tested in
accordance with the latest applicable standards of UL, ANSI and NEMA.

1.03 SUBMITTALS

A. The following information shall be submitted to the Engineer:
1. Dimension drawing weights
2. Transformer ratings including:
a. kVA
b. Primary and secondary voltage
c. Taps
d. Primary and secondary continuous current
e. Insulation class and temperature rise
f.  Sound level
3. Component ratings including:
a. Voltage

b. Continuous current
c. Interrupting ratings

4. Cable terminal sizes
5. Product data sheets.
B. The following information shall be submitted for record purposes after construction:
1. Final (as-built) drawings and information for items listed in above in Item A, and shall
incorporate all changes made during the manufacturing process
2. Connection diagrams
3. Installation information

1.04 QUALIFICATIONS

A. The manufacturer of the assembly shall be the manufacturer of the electrical distribution
equipment.

B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified.

C. The manufacturer of this equipment shall have produced similar electrical equipment for a

minimum period of five (5) years.

1.05 REGULATORY REQUIREMENTS
A. The assembly and all components shall be U.L. listed.

1.06 DELIVERY, STORAGE AND HANDLING

A. Equipment shall be handled and stored in accordance with manufacturer's instructions. One (1)
copy of these instructions shall be included with the equipment at time of shipment.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 24 18
MINI POWER CENTERS

1.07 OPERATION AND MAINTENANCE MANUALS

A. Equipment operation and maintenance manuals shall be provided with each assembly shipped
and shall include instruction leaflets and instruction bulletins for the complete assembly and
each major component.

PART 2 — PRODUCTS

2.01 MANUFACTURERS
A. Eaton, Square D, Siemens, GE or equal.

B. The listing of specific manufacturers above does not imply acceptance of their products that do not
meet the specified ratings, features and functions. Manufacturers listed above are not relieved
from meeting these specifications in their entirety. Products in compliance with the specification
and manufactured by others not named will be considered only if pre-approved by the Engineer
ten (10) days prior to bid date.

2.02 RATINGS

A. kVA and voltage ratings shall be as shown on the drawings.

B. Units shall be designed for continuous operation at rated kVA, for 24 hours a day, 365 days a year
operation, with normal life expectancy as defined in ANSI C57.96.

C. Transformer sound levels shall not exceed the following ANSI and NEMA levels for self-cooled
ratings:
1. Upto9kVA: 40dB
2. 10to 30 kVA: 45dB

2.03 CONSTRUCTION

A. Each mini-power center shall include a primary main breaker, an encapsulated dry-type
transformer and a loadcenter with secondary main breaker.
B. Primary main, secondary main and feeder breakers shall be enclosed with a padlockable hinged
door.
C. Insulation Systems
1. Transformers shall be insulated with a 180° C insulation system and rated at 115° C
temperature rise.
2. Required performance shall be obtained without exceeding the above-indicated
temperature rise in a 40° C maximum ambient, with a 30° C average over 24 hours.
3. All insulation materials shall be flame-retardant and shall not support combustion as
defined in ASTM Standard Test Method D635.
D. Core and Coil Assemblies
1. Transformer core shall be constructed with high-grade, non-aging, silicon steel with high

magnetic permeability, and low hysteresis and eddy current losses. Maximum magnetic
flux densities shall be substantially below the saturation point. The transformer core
volume shall allow efficient transformer operation at 10% above the nominal tap voltage.
The core laminations shall be tightly clamped and compressed. Coils shall be wound of
electrical grade aluminum [copper optional] with continuous wound construction.

2. The core and coil assembly shall be completely encapsulated in a proportioned mixture of

resin and aggregate to provide a moisture proof, shock-resistant seal. The core and coil

encapsulation system shall minimize the sound level.

The core of the transformer shall be grounded to the enclosure.

4. Provide two (2) 5% FCBN taps.

[08)

2.04 BUS
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Project Name: Born Court Well 1-7
Project Number: 2220555

2.05

2.06

2.07

2.08

2.09

SECTION 26 24 18

MINI POWER CENTERS

A. Secondary bus shall be aluminum or copper.

WIRING/TERMINATIONS

A. All interconnecting wiring between the primary breaker and transformer, secondary main breaker
and transformer and distribution section shall be factory installed.

B. All transformers shall be equipped with a wiring compartment suitable for conduit entry and large
enough to allow convenient wiring.

MAIN DEVICES

A. Each mini-power center shall include a primary main breaker with an interrupting rating of 14 kA

at 277/480 volts; and a secondary main breaker with an interrupting rating of 10kA at 120/240
volts, and a loadcenter.

FEEDER DEVICES

A. The secondary distribution section shall accommodate plug-in breakers or bolt-on breakers with
10 kA interrupting capacity.

ENCLOSURE

A. The enclosure shall be made of heavy-gauge steel and the maximum temperature of the enclosure
shall not exceed 90° C.

B. The enclosure shall be totally enclosed, nonventilated, NEMA 3R, with lifting provisions.

WARRANTY

A. Product shall have standard 18 month warranty.

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

FACTORY TESTING

A. The following standard factory tests shall be performed on the equipment provided under this
section. All tests shall be in accordance with the latest version of ANSI and NEMA.
1. Ratio tests at the rated voltage connection and at all tap connections

Polarity and phase-relation tests on the rated voltage connection

Applied potential tests

Induced potential test

No-load and excitation current at rated voltage on the rated voltage connection.

kR w

INSTALLATION

A. The Contractors shall install all equipment per the manufacturer's recommendations and the
contract drawings.

FIELD ADJUSTMENTS

A. Adjust taps to deliver appropriate secondary voltage.

FIELD TESTING

A. Measure primary and secondary voltages for proper tap settings.
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Project Name: Born Court Well 1-7
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SECTION 26 24 18
MINI POWER CENTERS

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 28 13

FUSES
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 DESCRIPTION
A. Work of this section includes fuses and fuse holders.

1.03 SUBMITTALS

A. Submit under provision of the project specifications.
B. Product data.
C. Time current curves and current limitation curves for fuses.

PART 2 - PRODUCTS

2.01 GENERAL

A. All fuses shall be UL listed current limiting type with high interrupting capacity.
B. All fuse contact surfaces shall be plated.
C. Fuses shall be selected to provide a fully selective system.

2.02 MANUFACTURERS

A. Fuses shall be Gould Shawmut or Bussmann.

2.03 TRANSFORMER PROTECTION FUSES

A. Low Voltage (600 VAC or less):
1. Above 600A: Provide Class L fuses for low voltage transformers rated above 600A.
2. 600A or less: Provide Class RKS5, time delay type fuses for low voltage transformers
rated 600A or less.
3. All fuses shall have 200,000 amperes RMS interrupting rating.
B. Control Circuit (600 VAC or less): Provide Class CC for control circuit transformers rated 600

VAC or less. Fuses shall have 200,000 amperes RMS interrupting rating.
2.04 MOTOR PROTECTION FUSES
A. Low Voltage (600 VAC or less): Provide time delay type, Class RK-5 (if more current limitation
is required, provide Class RK-1 or Class J) fuses for short circuit protection of low voltage motors
and motor controllers. Fuses shall have 200,000 amperes RMS interrupting rating.
2.05 MAIN CIRCUIT PROTECTION FUSES

A. Above 600 A: Provide Class L fuses for service entrance and feeder circuits rated above 600 A.

B. 600 A or less: Provide Class J or Class RK1 time delay type fuses for service entrance and feeder
circuit rated 600 A or less.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 28 13

FUSES
C. All fuses shall have 200,000 amperes RMS interrupting rating.
2.06 FUSE HOLDERS
A. Wire connectors shall be box type - most durable and versatile for stranded or solid wire.
B. Fuse block insulators shall be molded polycarbonate type. All insulators shall meet voltage
clearance and creepage requirements of UL for general industrial control equipment.
C. Fuse clips shall be standard clips - cover all ratings 30-600 amperes spring reinforced with
rejection feature for Class R fuses.
PART 3 - EXECUTION
3.01 INSTALLATION
A. Fuses to be properly mounted or bolted into their fuse holder so as to maintain proper continuity.
B. Fuses and fuse holders shall be sized according to the NEC.
C. Coordination with other protective devices shall be accomplished by using proper time-current
curves.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 26 28 16
MOTOR & CIRCUIT DISCONNECTS

PART 1 — GENERAL

1.01 RELATED DOCUMENTS

A.

Drawings and general provisions of the contract, including General and Supplementary Conditions,
Project Specifications, and Division 01 specification sections, apply to this section. If differing
requirements are identified elsewhere (in these specifications or on drawings or separate
instructions), the more stringent requirement shall be met.

1.02 DESCRIPTION

A.

Work of this section includes motor and general circuit disconnects including separately mounted
disconnects and those mounted in motor control centers.

1.03 RELATED SECTIONS

A.

Section 26 28 13 - Fuses

1.04 SUBMITTALS

A.

B.

C.

Submit under provision of the Project Specifications.

Provide shop drawings and product data for disconnects including outline and mounting dimensions,
wiring schematic diagrams, short circuit current withstand ability ratings.

Provide operational and maintenance data including renewal parts for all disconnects.

PART 2 - PRODUCTS

2.01 DISCONNECT SWITCHES

A.

Provide disconnect switches with switch blades fully visible in "OFF" position, rated NEMA Type
HD, Underwriters Laboratory listed, with quick-make, quick-break operation handle, and
mechanism forming an integral part of the box, not in the cover. All current carrying parts shall be
plated to resist corrosion and have cool operation. The switches to have dual cover interlock to
prevent unauthorized opening of door in the "ON" position or closing switch with door open.
Provide padlocking provisions to allow at least three (3) padlocks to prevent switch operation in the
"OFF" position. Provide safety switches, fused, non-fused to horsepower rated, as required.

Switches shall be padlockable in open and closed positions.

Provide fusible disconnect switches with clips for fuses which have UL listed short circuit rating of
200,000 rms symmetrical amperes when Class R or Class J fuses are used.

In outdoor or wet locations areas the disconnect switch enclosures and operators shall be painted
mild steel with stainless steel hardware. Switches shall be NEMA 3R rated.

Disconnect switches shall be provided with mechanical type lugs suitable for the conductors used.

Acceptable Manufacturers:
1. Square D, Eaton Cutler-Hammer, or approved equal.

PART 3 - EXECUTION

3.01 INSTALLATION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 28 16
MOTOR & CIRCUIT DISCONNECTS

A. Install motor and circuit disconnects in accordance with manufacturer's recommendations and
applicable codes.

B. Provide fuses of required rating in each fused switch.

C. Inspect all disconnect devices for damage. Verify operation of the disconnect prior to energizing or
adding load.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 28 17

CIRCUIT BREAKERS
PART 1 — GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.01 DESCRIPTION

A. Work of this section includes circuit breakers and their related enclosures.

1.02 RELATED SECTIONS

A. Section 26 24 16 - Panelboards.
B. Section 26 24 19 - Motor Control Centers.
C. Section 26 32 13 - Gas Engine Generators.

1.03 SUBMITTALS
A. Submit under provision of the project specifications.
B. Product data including applicable shop drawings.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Molded Case Circuit Breakers:

120, 208, 277, 480 volt.

50, 100, 250, 400 ampere frame.

15 through 400 continuous ampere rating.
Thermal magnetic trip unit.

1, 2, and 3 pole.

Interrupting current rating as noted on the schedules.
Ground fault interrupters with 4-6 mA sensitivity.
Trip free mechanism.

Quick make, quick break mechanism.

0. Plug-in line bus connected.

e e e il

B. Options Available for Circuit Breakers:
1. Line and load lugs suitable for use with copper conductors with standard copper pressure,
set screw fastening, aluminum alloy, terminals.
2. Mechanical interlocking of walking beam or sliding bar type.
3. Enclosure of NEMA Type 1.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Circuit breakers to be mounted in enclosures, panels, load centers, motor control centers, or
switchgear.
B. Enclosure for circuit breaker shall be properly grounded.
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Project Number: 2220555
SECTION 26 28 17

CIRCUIT BREAKERS
C. Attach handles so as to not interfere with cover plate or door.
D. Properly mount circuit breaker so acceptable electrical connection is made to bus work.
E. Terminations to breaker terminals shall be to industry standards.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 29 13

MOTOR CONTROLLERS
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 DESCRIPTION

A. The work of this section includes separately mounted motor starters.

1.03 SUBMITTALS

A. Submit under provision of per requirements of Division 1.
B. Provide shop drawings for motor starters separately mounted including outline and wiring
diagrams.

C. Provide Product Data including:
1. Outline mounting dimensions and wiring diagrams.
Component layout.
Motor starter contactor.
NEMA starter size.
Control transformer.
Overload relay.
Overcurrent disconnects device data.

® NS R WD

Push buttons, selector switches and pilot lights.

D. Provide operation and maintenance data including renewal parts for all starters. Include listing of
each application showing motor nameplate details, starter size and type and overload heater sizing.

PART 2 — PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. Square D, Eaton, Allen-Bradley, or engineer approved equal.
2.02 COMBINATION MOTOR STARTERS

A. Starter contactor shall be NEMA type as shown on the drawings. Refer to minimum NEMA rating
requirements for enclosures listed in Section 262816 Motor & Circuit Disconnects. The NEMA
rating of the enclosure shall match the rating of the area.

B. Provide with motor circuit protector with ratings as shown on the drawing. Provide flange-
mounted disconnect with padlocking in "OFF" and “ON” positions. Operating voltage shall be
480 volt, 3 phase unless noted otherwise.

C. Starter shall have double break silver alloy contacts through NEMA size 3, which shall be
replaceable without removing any power wiring or the starter.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 29 13

MOTOR CONTROLLERS
D. Coils to be encapsulated type construction through NEMA size 5 (and form wound taped,
varnished and baked on NEMA size 6 and larger), replaceable from the front without removing the
starter.
E. Provide a solid-state adjustable overload relay. Overload relay shall be equipped with a manual

reset, test and stop buttons. Relay shall be manually reset from front of starter enclosure and shall
be "Trip Free" not allowing the overload relay control contacts to reclose or render harm to the
motor load or starter. The relay shall be ambient insensitive within an operating temperature range
to -20 to +70°C. They shall provide built in thermal memory to prevent hot motor restarts. Relay
shall provide current unbalance and ground fault protection for the motor. Relay shall have
selectable starting class ratings.

F. Shall have suitable space for the addition of auxiliary contacts of any arrangement of normally
open or normally closed and shall accept 4 contacts. These contacts shall be in addition to the
normal "seal in" contact. Auxiliary contacts, which shall be provided, are as follows 2-NO and

2-N.C.

G. Provide a 30-mm, three-position Hand-Off-Auto selector switch, elapsed time indicator, and
30 mm LED transformer type run pilot light on the front of the enclosure unless indicated
otherwise.

H. Provide a control power transformer of ample capacity (minimum 50VA) to operate the control

circuit at 120 volt. Control transformer shall include two primary fuses and one secondary fuse.

L Provide elapsed time meter:
1. Odometer style, non-resettable 6-digit display.
2. Designed for panel mount application.
3. Accurate to 0.025 percent.
J. Control circuits and relays shall be provided as shown on drawings with contacts rated not less

than 120 volts, 10 amperes.

K. Mechanical interlocks shall be provided to prevent access to inside of starter cabinet by
unauthorized personnel when switch is in "ON" position.

L. All field wiring to be connected to terminal blocks in starter enclosure, provide 10 percent spare
for future use, 4 minimum. Designate spare terminals in wiring diagram.

PART 3 - EXECUTION

3.01 INSTALLATION

A. Install in accordance with manufacturer recommendations and applicable codes. Configure
overload relays to provide proper motor overload protection in accordance with NEC considering
motor service factor, temperature rise, ambient temperatures and other applicable factors.
Configure restart time delay to "stagger" equipment restart on return to power after power failure.

B. Connect controls in accordance with wiring diagrams.
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SECTION 26 29 13
MOTOR CONTROLLERS

3.02 VISUAL AND MECHANICAL INSPECTION
A. Document equipment nameplate data on test report. Verify equipment nameplate ratings are in
accordance with drawings and specifications. This will include contactor, fuses, overloads, circuit
breakers, overload relay heaters, and the control power transformer.
B. Inspect the physical and mechanical condition of the equipment.
3.03 ELECTRICAL TESTS
A. Perform operational tests by initiating control devices.

B. Verify proper phase rotation of motor load and swap conductors on control contactor as required.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 26 43 13
SURGE PROTECTION DEVICES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including General and Supplementary Conditions
and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

RELATED DOCUMENTS

A. Provide surge protection devices as depicted and described in the contract documents.

DESCRIPTION

A. General: Surge protection device (SPD) is the description and equipment required for the
protection of all AC electrical circuits and electronic equipment from the effects of lightning
induced voltages, external switching transients and internally generated switching transients.

RELATED WORK:
A. Section 26 05 34 - Electrical Boxes.

REFERENCE STANDARDS AND PUBLICATIONS

A. General: The latest edition of the following standards and publications shall comply to the work of
this section:
1. ANSI/IEEE C84.1-1989, American National Standard for Electric Power Systems and
Equipment - Voltage Ratings (60 Hertz)
2. ANSI/IEEE C62.41-1991, Recommended Practice on Surge Voltages in Low-Voltage
AC Power Circuits
3. ANSI/IEEE C62.45-1992, IEEE Guide on Surge Testing for Equipment Connected to
Low-Voltage AC Power Circuits
4. Underwriters Laboratories UL 1449 Third Edition, Standard for Safety - Transient
Voltage Surge Suppressors
5. Underwriters Laboratories, UL 1283, Standard for Safety - Electromagnetic Interference
Filters
6. National Fire Protection Association, NFPA 780 - National Electrical Code
7. IEEE Standard 142-1991, IEEE Recommended Practice for Grounding of Industrial and
Commercial Power Systems (IEEE Green Book)
8. ANSI/IEEE Standard 141-1999, IEEE Recommended Practice for Electric Power
Distribution for Industrial Plants (IEEE Red Book)
9. IEEE Standard 1100-1999, IEEE Recommended Practice for Powering and Grounding
Sensitive Electronic Equipment (IEEE Emerald Book)
10. FIPS Pub 94, Federal Information Processing Standards Publication - Guideline on
Electrical Power for ADP Installations
11. National Electrical Manufacturer's Association LS-1, 1992 (NEMA LS-1)
12. MIL Standard 220A Method of Insertion-loss Measurement
13. ISO 9001:1994, Quality Systems - Model for Quality Assurance in Design, Development,
Production, Installation and Servicing
QUALITY ASSURANCE
A. The manufacturer shall submit a written statement indicating that a factory authorized

representative inspected the installation. The installing contractor shall submit a checkout
memorandum to the manufacturer. The memorandum shall indicate the date the equipment is
placed into service and the actual method of installation. Submit three copies to the specifying
Engineer.
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SECTION 26 43 13
SURGE PROTECTION DEVICES

B. The manufacturer must be regularly engaged in the manufacture of surge suppression products for
the specified categories for no less than ten (10) years.

1.07 WARRANTY

A. The SPD and supporting components shall be guaranteed by the manufacturer to be free of defects
in material and workmanship for a period of 20 years from the date of substantial completion of
service and activation of the system to which the suppressor is attached.

B. Warranty is to cover the effects of lightning, single phasing, and all other electrical anomalies. The
warranty shall cover the entire device, not just various components such as modules only.

C. The installation of SPDs in or on electrical distribution equipment shall in no way compromise the
equipment listing, labeling, or warranty of the distribution equipment.

1.08 SUBMITTALS

A. Submit under provisions of the project specifications.
B. The transient voltage surge suppression submittals shall include, but shall not be limited to, the
following information:
1. Data for each suppressor type indicating conductor sizes, conductor types, and
connection configuration and lead lengths.
2. Manufacturer's certified test data indicating the ability of the product to meet or exceed
requirements of this specification.
3. Drawings, with dimensions, indicating SPD mounting arrangement and lead length

configuration, and mounting arrangement of any optional remote diagnostic equipment
and assemblies.

4. List and detail all protection systems such as fuses, disconnecting means and protective
materials.
5. SPD wiring, bonding, and grounding connections shall be indicated on the wiring

diagrams for each system. Include installation details demonstrating mechanical and
electrical connections to equipment to be protected.

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Surge Protection Devices shall be by the following or approved equal. Manufacturers requesting
product approval must meet the written specification contained herein.
1. Liebert. SI series with Accuguide Cable.
2. Siemens.
3. GE/ABB.
4. Eaton Electrical Inc.
5. Raycap Inc.
6. Square D.

2.02 GENERAL REQUIREMENTS
A. SPDs shall be listed in accordance with UL 1449 3rd Edition, Type 1 for Type 1 and Type 2

locations and UL 1283, Standard for Safety, Electromagnetic Interference Filters.

B. The SPD shall protect all modes and there shall be seven discrete suppression circuits: 3 modes
connected Line to Ground, 3 modes connected Line to Neutral, and 1 mode connected Neutral to
Ground for a 3-phase, 4-wire, plus ground voltage system. Line to Neutral to Ground is not an
acceptable substitute for Line to Ground. Line to Neutral to Line and Line to Ground to Line (in
combination) will be acceptable for Line to Line protection.

C. All SPDs must have passed the UL 1449 3rd Edition Fault Current Test with a Rating of 200,000
AIC. Documentation substantiating this claim must be provided.
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SECTION 26 43 13
SURGE PROTECTION DEVICES

D. SPDs shall use a separate path to building ground; the equipment safety ground is not to be used
as a transient ground path.

E. All power system SPDs are to be MOV based and not included SAD technology as a means of
suppression.

F. The maximum continuous operating voltage (MCOV) of all components shall not be less than

125% for a 120V system and 115% for 220, 240, 277, and 480V systems.

G. Standard diagnostic features are to include green LEDs (one per phase - normally on) indicating
power and suppression status and a Form C dry relay contact.

H. Extended diagnostics must include an audible alarm and surge counter to be displayed on an LCD
display on the front of the suppressor. The surge counter must include a reset option. The audible
alarm must include a mute option. Products requiring diagnostic test kits will not be acceptable.

L SPDs shall be of compact design. The mounting position of the SPD shall allow a straight and
short lead-length connection between the SPD and the point of connection in the panelboard.

J. Visual indication of proper SPD connection and operation shall be easily viewed on the front
panel of the enclosure. The indicator lights shall indicate suppression circuit status, phase status,
phase loss, reduced protection level and suppression fault.

The SPD shall be equipped with an integral disconnect switch.

L. A set of normally open/normally closed Form C dry contacts shall be provided for remote
monitoring.

M. The enclosure type shall have a minimum of a NEMA 12 rating.

N. SPDs shall have a diagnostics LCD panel display providing information on phase loss (specific to

each phase), surge/transient event count, stored cumulative surge/transient event history, and
technical support information.

0. SPDs shall be equipped with an audible alarm with mute, reset, and acknowledge features.

P. The device must be certified (report to be submitted) to withstand a minimum of 20,000 Category
C3 (Combination wave - 20,000 Volts - 1.2x50 :s OCV and 10,000 Amps - 8x20 :s SCC as
defined by ANSI/IEEE C62.41-1991) impulses with less than 10% change in the baseline to final
let-through voltage. This data must be submitted as an independently verified and certified test

report.
Q. Unit shall have component level fusing integral to the SPD for over current protection.
R. The maximum value for the attenuation for the suppressor must exceed a minimum of 33 dB. All

measurements for this requirement must be taken using the MIL STD 220A method and with only
six (6) inches of lead length extending outside of the normal exit location of leads for the

enclosure.
2.03 PROTECTION REQUIREMENTS
A. SPD shall provide protection for all modes of protection (L-L, L-N, L-G & N-G).
B. Response time of SPD to a surge shall be less than one nanosecond.
C. Maximum rated surge current: 160 kA per phase / 80 kA per mode.

PART 3 — EXECUTION
3.01 INSTALLATION

A. The installing contractor shall install the parallel SPD with short and straight conductors as
practically possible.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 26 43 13
SURGE PROTECTION DEVICES

B. The contractor shall follow the SPD manufacturer's recommended installation practice as found in
the equipment installation instructions.

C. The installation shall meet the requirements of all applicable codes.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 27 20 00
DATA COMMUNICATIONS
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 specification sections, apply to this section. If differing requirements are identified
elsewhere (in these specifications or on drawings or separate instructions), the more stringent
requirement shall be met.

1.02 DESCRIPTION OF WORK

A. Establish ethernet communication between the proposed Born Court Well 1-7 control panel and the
existing Water Treatment Facility. Communication systems include Category 6 copper cabling and fiber
optic cabling.

B. Extent of work shall include but not limited to the following:
L. Communication equipment mounted in PLC control panels.
2. Ethernet media converters & switches, and Category 6 (Cat 6) UTP cabling.
3. Fiber optic cabling, patch panels and fiber terminations
4. Startup and commissioning of communication system.

1.03 RELATED SECTIONS

A. Section 26 05 00 - Electrical General Provisions
B. Section 26 05 33 — Conduit

C. Section 26 05 34 — Electrical Boxes

D. Section 40 95 10 — Lift Station Control Panels

1.04 SUBMITTALS

A. Submit under provision of Section 01 33 00 - Submittals.
B. Itemized Listings:
1. Description of deviations from the requirements of this Section.
2. Re-submittals shall contain response(s) to each comment made by Engineer.
C. Shop drawing submittal material shall be project specific.
D. Submit test report for installed all fiber optic cabling.

PART 2 — PRODUCTS

2.01 DATA INFRASTRUCTURE WIRING

A. Unshielded Twisted Pair (UTP) Cabling For Voice/Data.
1. UL verified to Category 6 and rated for minimum 1000MB/sec.
2. Paired, 4 pair, 23 AWG, solid bare copper conductors with polypropylene insulation PVC

jacket. Outer jacket shall be blue.

3. Manufacturer: Belden 2413A; or equal.

4. Provide plenum rated cable where installed exposed.

5 For outside plant installations, cables shall be rated for installation in outdoor applications
where exposed to the elements. Cables shall have waterblock tape and be suitable for direct
burial.

B. UTP Patch Cables:
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Project Name: Born Court Well 1-7
Project Number: 2220555

E.

F.

SECTION 27 20 00
DATA COMMUNICATIONS

1 Available with RJ-45 style connectors, coordinate lengths with installation requirements.
2. Connectors shall be factory installed, with snagless molded strain relief.

3. Minimum rating Category 6 in accordance with TIA/EIA-568.

4 Field assembled terminations will not be acceptable.

Voice/Data cable jacketing (entire length) shall be color coded as follows:
1. SCADA - Yellow

2. Voice/Telephony — Green

3. Office Network — Blue

RJ-45 (Data) — Match cable jacket color.

Modular jacks shall be color coded as follows:
1.
2. RJ-11 (Voice) — White

Cover plates shall be Office White/ Dusty White (non-metallic).

Acceptable Manufacturers for cover plates and modular jacks: Hubbell, Avaya or approved equal.

2.02 FIBER OPTIC PATCH CABLES

A.

E.

Available with SC or LC style connectors, coordinate with equipment provided. Coordinate lengths
with installation requirements.

125 microns cladding diameter with minimum bending radius of 2 inches or less.

Fiber optic patch cable outer jacket shall be PVC, colored yellow (single mode), orange (multimode)
unless otherwise noted.

Connectors shall be colored blue (single mode), beige (multimode) and shall be further color
coordinated to identify Tx and Rx.

Manufacturers: Leviton, Panduit; or Engineer approved equal.

2.03 FIBER OPTIC CABLE

A.

B.

C.

D.

Outdoor Fiber Cabling (SCADA):

1. Multiple strand, tight buffer, Single-mode fiber cable. Cable shall be rated for outdoor use.
Gel filled buffer tubes are not acceptable.
2. Optical operating wavelength: Short is 1310nm, long is 1550nm with a maximum tight buffer

attenuation of 0.5/0.5 dB/km.

3. Data transmission rate of 1 Gigabyte per standard compliance of TIA/EIA-568-B.3.

4. LC or SC style terminations based on equipment requirements.

5 Fiber cables installed entirely or partially outdoors shall be rated for water blocking protection
by means of an Aramid yarn wrap in the outer jacket of the cable.

6. Minimum Bend Radius:
a. Installation: 4.4 inches.
b. Operating: 2.9 inches.
C. Coordinate bend radius with raceway dimensions, provide appropriate cable or

modify raceway as required.
Cable shall have metallic armor for direct buried applications.

Fiber shall have no splices for entire length from source to load.

Acceptable manufacturers: Optical Cable Corporation (OCC), Belden, General Cable Corporation or
approved Engineer approved equal. Coordinate with base IT.

2.04 FIBER OPTIC PATCH CONNECTION PANELS
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 27 20 00
DATA COMMUNICATIONS

A. Modular style panels shall have a minimum of six (6) fiber connection points. Unit shall be equipped
with an inner drawer which allows for the fiber connectors to be protected on both the incoming and
outgoing termination sides. Patch termination shall be compatible with selected fiber terminations

(ST/SC/LC).
B. Outlet/jack shall be colored blue (single mode), beige (multimode).
C. Housing:
1. Rack-mount style patch panels for use with rack mounted equipment.
2. Wall-mounted style, steel, patch panels for use in control panels and other enclosures.
D. Each patch point shall have a unique label and directory shall be permanently affixed inside enclosure.
E. Acceptable Manufacturers: Seicor, Corning, Commscope, Systimax, or equal.

2.05 MANAGED INDUSTRIAL-GRADE ETHERNET SWITCHES
A. Refer to Specification Section 40 95 10 for switch requirements.
2.06  UNMANAGED INDUSTRIAL-GRADE ETHERNET SWITCHES

A. Refer to Specification Section 40 95 10 for switch requirements.

PART 3 — EXECUTION

3.01 EXAMINATION

A. Examine areas and conditions under which voice/data systems are to be installed. Notify ENGINEER
in writing of conditions detrimental to proper completion of the work. Do not proceed with work until
unsatisfactory conditions have been corrected in manner acceptable to the Construction Manager.

3.02 INSTALLATION OF RACEWAY

A. Provide conduit properly sized for all data and telephone cabling located in spaces where the cabling is
surfaced mounted or exposed.

B. All UTP cables that enter or leave an enclosure and connect to a data jack/wall outlet shall be terminated
at a patch panel.

C. Patch panels shall have 200% spare capacity.

D. Rack mount patch panels shall utilize horizontal and vertical cable management components.

E. Network cables and patch cables shall not block or hang in front of equipment or patch panels.

F. Standalone patch panels shall have hinged mounting brackets.

G. Provide patch cables for all patch panel points, including spare.

3.03 FIELD QUALITY CONTROL

A. All UTP cabling shall be installed and tested per the TIA/EIA 568A — Commercial Building
Telecommunications Cabling Standard.

B. Outside entity shall test all fiber optic cabling per the TIA/EIA 568.3 - Optical Fiber Cabling and
Components Standard and TIA/EIA 526 — Standard Test Procedures for Fiber Optic Systems and
submit report to Engineer. Remove and replace cabling where test results indicate that it does not
comply with specified requirements.
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SECTION 27 20 00
DATA COMMUNICATIONS

END OF SECTION

fi\projects\pnm074\pm\specs|\elec\27 20 00 data communications.docx Page 4 CENTURY A&E



Project Name: Born Court Well 1-7
Project Number: 2220555

EARTHWORK
DIVISION 31
TABLE OF CONTENTS
SECTION TITLE
312300 Site Grading, Excavation, and Backfill
312319 Dewatering
Page 1

5:12022\2220555 city of kalamazoo\cds\station 2 rehab\specifications for well pump and piping\31 00 00 div 31 toc.docx-5/12/2025



Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 31 23 00
SITE GRADING, EXCAVATION, AND BACKFILL

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SUMMARY

A. The work covered by this section consists furnishing all supervision, labor, materials, and
equipment necessary for site grading including stripping of topsoil, excavation, trenching and
backfilling for utilities, shaping of earth to match proposed grades in the Drawings, and
backfilling proposed structures.

B. Refer to the general specifications provided in Appendix C that are hereby made a part of this
contract: “Specifications for Excavating, Trenching, and Backfilling for Utilities”, and
“Specifications for Surface Construction”.

C. Refer to Section 01 57 13 — “Temporary Erosion and Sediment Control” for Soil Erosion and
Sedimentation control requirements.

REGULATIONS AND STANDARDS

A. All work shall conform to relevant requirements of the State of Michigan Soil Erosion and
Sedimentation Part 91, Act 451 of the Public Acts of 1994, as amended.

B. Compaction: Density of fill material shall be compared to maximum density as determined by the
ASTM D-1557 (Modified Proctor Method).

C. Datum Elevation: Elevations as shown on the site plan and all elevations for the work shall be
referenced to NAVD 1988 Datum. The General Contractor shall be held responsible for the
correct elevation of the work.

QUALITY ASSURANCE

A. The Contractor shall provide compaction testing for fill soils and aggregate. The Contractor shall
pay for additional tests if the results show the material to be under the specified percentage of
maximum density.

JOB CONDITIONS

A. A soil boring has been completed and is shown on the Drawings. Should the Contractor encounter
any unusual conditions during excavation operations, he shall advise the Engineer and call for an
inspection.

B. Ground contours have been provided in the Drawings for reference only. Bidders shall be

expected to have inspected the Site and satisfied themselves as to actual grades and levels and
conditions under which the work is to be performed.

C. The benchmark provided for elevation reference shall be preserved. If replacement of the
benchmark is necessary it will be at the Contractor’s expense.

D. Utilities: Existing utilities as shown on the Drawings are for reference only. The Contractor shall
be responsible for hand digging as necessary to properly locate all existing utilities prior to
excavating and shall be responsible for replacement of any damaged utility at no additional cost.

PART 2 - PRODUCTS

A. Fill: All fill material brought on site and fill placed around structure walls and/or as pipe/trench fill
shall be controlled fill meeting requirements of MDOT Class II granular material. The fill shall be

Page 1

§:12022\2220555 city of kalamazoo\cds\station 2 rehab\specifications for well pump and piping\31 23 00 excavation fill site grading restoration.docx-5/12/2025



Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 31 23 00
SITE GRADING, EXCAVATION, AND BACKFILL

placed in even layers not exceeding nine inches in depth and shall be thoroughly compacted to
95% of maximum density as determined by the Modified Proctor Method.

Aggregate: Aggregate for gravel road/drive area shall be as shown on the Drawings. Aggregate for
HMA base shall be as shown on the Drawings.

PART 3 - EXECUTION

3.01 PREPARATION
A. Topsoil:
1. Remove from all areas of new construction and stockpile on site.
2. If quantity of stockpiled topsoil is insufficient, provide additional topsoil as required to
complete landscape work.
B. Aggregate Drive/Road:
1. Remove aggregate from all drive/road areas to be disturbed during construction.
C. Utilities:
1. Before starting excavation establish location and extent of underground utilities occurring
in work area.
2. Notify utility companies to remove and relocate lines which are in conflict with design
locations.
3.02 EXCAVATION
A. Excavate as required for construction of the work. Utilize or dispose of excavated materials as
required.
1. Protect excavation and adjacent structures by shoring, bracing, sheet piling or other
methods as required.
2. Remove unsuitable material to firm underlying soils beneath footings, floor slabs, paved
areas and walks.
B. Preparation of Subgrade:
1. Compact granular material under footings, structures, slabs, pavement, and walks to 95%
maximum density unless otherwise specified.
C. Utilities:
1. Comply with requirements of “Specifications for Excavating, Trenching, and Backfilling
for Utilities” included in Appendix C.
2. Maintain, reroute or extend as required, existing utility lines to remain which pass
through excavation area.
3. Protect utility services uncovered by excavation.
4. Cap off, plug or seal, discontinued utility services and remove from site within excavated
areas.
3.03 STABILITY OF EXCAVATIONS
A. Comply with local codes, ordinances, and requirements of agencies having jurisdiction.
B. Slope sides of excavations to comply with local codes, ordinances, and requirements of agencies
having jurisdiction.
1. Shore and brace where sloping is not possible because of space restrictions or stability of
material excavated.
2. Maintain sides and slopes of excavations in safe condition until completion of
backfilling.
Page 2
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Project Number: 2220555

3.04

3.05

SECTION 31 23 00
SITE GRADING, EXCAVATION, AND BACKFILL

C. Shoring and Bracing:
1. Provide materials for shoring and bracing, such as sheet piling, uprights, stringers, and
cross braces, in good serviceable condition as required to carry out the Work.
2. Maintain shoring and bracing in excavations regardless of time period excavations will be
open.
3. Extend shoring and bracing as excavation progresses.
ROUGH GRADING
A. Rough grade to levels, profiles, contours and elevations required for finished grades and surface
treatment.
B. Maintain the following, rough grades unless otherwise directed by Engineer:
1. Sidewalk: 4 inches below finished grade.
2. Floor Slabs and Exterior Slabs: 6 inches below bottom slab elevation.
3. Pavement Surfaces: As shown.
4. Landscape Areas: 4 inches below finished grades to receive topsoil.

PLACEMENT AND COMPACTION

A. Place backfill and fill materials in layers not more than 12 inches in loose depth for material
compacted by heavy compaction equipment, and not more than 4 inches in loose depth for
material compacted by hand operated tampers.

B. Under Floor Slabs and Exterior Slabs: MDOT Class II granular material placed in layers
maximum 12 inches deep compacted to 95% maximum density.

C. Under aggregate base for Roadways and Driveway: MDOT Class II granular material placed in
layers maximum 12 inches deep compacted to 95% maximum density.

D. Under Foundations: MDOT Class II granular material placed in layers maximum 12 inches deep
compacted to 95% maximum density.

E. Cast-in-place concrete foundation walls or retaining walls shall not have backfill placed until
seven (7) days after completion of walls.

1. Do not operate heavy equipment for spreading or compacting closer to foundation walls
or retaining walls than a distance equal to the height of fill or backfill above the top of
footing.

2. Bring up backfill as far as practicable evenly on each side of wall and sloped to drain
away from the wall.

3. Where fill or backfill is to be placed and compacted against walls, support walls laterally
as necessary to prevent damaging or displacing the walls.

4. Replace walls that are damaged or displaced as a result of Contractor's operations at the

Contractor's expense.

F. Surfacing Aggregate and Aggregate Base for hot mix asphalt pavement: MDOT 22A placed in
layers not to exceed eight (8) inches compacted to 98% of its maximum unit weight in accordance
with MDOT procedures.

G. Landscaped Areas: Suitable excavated material or granular material placed in layers maximum 12

inches deep compacted to 90% maximum density.

H. Properly place and compact all required materials and exert proper control over the moisture
content of the material and other details necessary to obtain satisfactory results.
1. Remove materials that cannot be compacted with manipulation and/or moisture control.
2. Replace with suitable excavated materials or granular materials at no cost to the Owner.
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3.06

3.07

3.08

SECTION 31 23 00
SITE GRADING, EXCAVATION, AND BACKFILL

L Correct any deficiencies resulting from insufficient or improper compaction. Retest if required.

GRADING

A. Uniformly grade areas within limits of grading under this section, including adjacent transition
areas.

B. Smooth finished surface within specified tolerances, compact with uniform levels or slopes

between points where elevations are indicated or between such points and existing grades.

C. Grading Outside Building Lines:
1. Grade areas adjacent to building lines to drain away from structures and to prevent
ponding.
2. Finish surfaces free from irregular surface changes.
D. Grading Surface of Fill under Building Slabs:
1. Grade smooth and even, free of voids, compacted as specified, and to required elevation.
2. Provide final grades within tolerance of 1/2 inch when tested with 10 foot straightedge.
SURPLUS MATERIALS
A. Surplus excavated or unsuitable excavated material becomes the property of the Contractor.
B. Dispose of surplus or unsuitable excavated materials off site.
DUST CONTROL
A. Dust Control Measures:
1. Maintain dust control so as not to cause detriment to the safety, health, welfare, or
comfort of any person or cause damage to property or business.
2. Perform at no additional cost to the Owner.
END OF SECTION
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SECTION 31 23 19

DEWATERING
PART 1 - GENERAL
1.01 SUMMARY
A. The work covered by this section consists of furnishing all supervision, labor, materials, and
equipment necessary for dewatering excavations required as part of the project.
1.02 JOB CONDITIONS
A. When dewatering of groundwater is required, the Contractor shall limit the dewatering operation

to the minimum time and depth required for construction. The Contractor shall submit to the
Engineer and Owner a dewatering plan indicating how dewatering will be accomplished, along
with how and where dewatering discharge will be directed and controlled. Dewatering flows shall
not be directed immediately to any watercourse. All flow shall be directed to an “ecolobag” or
Engineer approved equal sediment trap. The sediment trap shall be located to allow a minimum
overland flow 100 feet prior to entering any water course.

PART 2 - PRODUCTS

*%*% Not Used ***

PART 3 - EXECUTION

3.01 See “Specifications for Excavating, Trenching & Backfilling for Utilities” in Appendix C, which are
hereby make part of this specification.

END OF SECTION
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EXTERIOR IMPROVEMENTS

DIVISION 32
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 32 31 23
POLYVINYL FENCES AND GATES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

SCOPE

A. Work includes all labor and materials required to install new polyvinyl fence, (1) double-swing
gate with two (2) 4’ wide gate leaves per the Contract Drawings.

B. All materials and work shall be in accordance with Sections 808 and 907 of the Michigan
Department of Transportation (MDOT) 2020 Standard Specifications for Construction.

REFERENCES

A. Michigan Department of Transportation (MDOT), "2020 Standard Specifications for
Construction"

B. ASTM D 1784 - Standard Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.

SUBMITTALS

A. Submit all materials under provisions of Section 01 33 00 — “Submittals.”

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings: Submit shop drawings for each product and accessory required. Include
information not fully detailed in manufacturer's standard product data.

D. Selection Samples: For each finish product specified, two complete sets of color chips
representing manufacturer's full range of available colors and patterns.

E. Verification Samples: For each finish product specified, two samples, minimum size 3 inches (76
mm) square, representing actual product, color, and patterns.

F. Manufacturer's Certificates: Certify products meet or exceed specified requirements.

G. Closeout  Submittals: Provide manufacturer's maintenance instructions that include
recommendations for periodic cleaning and maintenance of all components.

H. Clearly indicate plan layout, spacing of components, accessories, fittings and post anchorage.

QUALIFICATIONS

A. Fence and gates shall be obtained from a single source. Materials shall be in accordance with
appropriate ASTM standards. Erector shall have a minimum two years of experience installing
similar fencing.

WARRANTY

Page 1
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Project Name: Born Court Well 1-7
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SECTION 32 31 23
POLYVINYL FENCES AND GATES

A. 30-YEAR Lifetime Limited, Non-Prorated Warranty on Material.

PART 2 - PRODUCTS
2.01 GENERAL

A. Contractor shall furnish all material including fence panels, posts, rails, braces, concrete anchorage
and required appurtenances to complete construction of an eight foot PVC privacy fence

B. Fence, gates and hardware shall be Superior Privacy Fence system by Digger Specialties, or
Engineer approved equal.

2.02 MATERIALS

A. All materials shall be supplied by the fence manufacturer as part of a complete fence and gates
system.
B. PVC posts shall be heavy wall 5” posts with a minimum 0.150” wall. All line,end, and gate posts

shall be installed with aluminum stiffeners as recommended by the fence manufacturer.

C. Top, mid, and bottom rails shall be 1 3” x 5 »” PVC. Bottom and mid rails shall contain
aluminum sitffeners.

D. Verticals shall be 7/8” x 11.28” snap lock tongue and groove. Post spacing shall be maximum of
8 feet.

E. Post caps shall be flat PVC.

F. Provide and install heavy duty gate hardware.

PART 3 - EXECUTION

A. General: Installation shall be in accordiance with manufacturer’s instructions.

END OF SECTION
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SECTION 32 92 00
SURFACE PROTECTION AND RESTORATION

PART 1 - GENERAL

1.01 DESCRIPTION

A.

This Section includes the work required for protection and restoration of surface features such as
site improvements, concrete sidewalks, asphalt pavement, and all trees, shrubs, lawns, and other
landscape features as well as installation of new surface improvements.

All areas disturbed by construction operations shall be restored to the original condition thereof or
better as determined by the Engineer using information from drawings, surveys, and photographs
or video tapes when available.

The work shall be performed in accordance with the specifications and drawings, the MDOT 2020
Standard Specifications for Construction, the “Specifications for Surface Restoration” provided in
Appendix C, and the following specifications.

1.02 SUBMITTALS

A.

B.

Submit under provisions of Section 01 33 00 — “Submittals.”

Topsoil Analysis: Certification of suitability by local agricultural agent (USDA), if requested by
Owner or Engineer.

Seed Analysis: Certification of purity and germination by manufacturer, if requested by Owner or
Engineer.

Trees and Shrubs: Certification by suppliers of source and species, if requested by Owner or
Engineer.

1.03 JOB REQUIREMENTS

A. Areas Disturbed by Construction Operation:

1. Restoration along all utility (water, sewer, forcemain, storm sewer, electrical, etc.)
installation including all connection points near buildings and all other areas disturbed
during construction.

2. Restoration on site including all areas disturbed during construction.

B. Scheduling:

1. Restoration of Lawns and Other Surface Features: Promptly following site
improvements, and paving.

2. Clean Up: Promptly following restoration.

C. Seasonal Limitations:
1. Seeding: Spring, summer, and fall with mulching from June 1 to September 1.
Page 1
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SECTION 32 92 00
SURFACE PROTECTION AND RESTORATION

PART 2 - PRODUCTS

2.01 MATERIALS

A.

B.

Topsoil, Fertilizer, and Seed: See “Specifications for Surface Restoration”.

Concrete — See Section 03 30 00 — “Cast in Place Concrete.”

HMA — See Appendix C - “Specifications for Surface Restoration”.

Erosion Control Measures: See Appendix C - “Specifications for Surface Restoration”.

Other Site Improvements: Provide materials equal to or better than those that existed prior to start
of construction whether shown or not shown on the drawings.

PART 3 - EXECUTION

3.01 PREPARATION

A.

All streets, drives, non-motorized paths, sidewalks, and other improved surfaces disturbed by
construction operations shall be replaced to uniform lines and grades established by the Engineer.
The finish grade line will be established within three (3) inches of the existing ground profile
shown on the drawings unless a proposed grade is shown which indicates otherwise.

The Contractor shall perform all grading, compacting, shaping, and related work required to
prepare the subgrade to the satisfaction of the Engineer.

3.02 RESTORATION

Refer to “Specifications for Surface Restoration” as provided in Appendix C.

END OF SECTION
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UTILITIES
DIVISION 33
TABLE OF CONTENTS
SECTION TITLE
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33 11 13 — System Curves
331413 Public Water Utility Distribution Piping
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SECTION 331113
POTABLE WATER SUPPLY WELLS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

DESCRIPTION

A This Section includes the work required for installing one new vertical turbine pump in an existing
well, and appurtenant work.

B. All work in this Section shall be performed by one of the following prequalified well drilling
contractors licensed to drill water wells in the State of Michigan and prequalified by the City of
Kalamazoo.

1. Northern Pump and Well, Lansing, Michigan — 517-242-8949
2. Peerless Midwest Inc., Mishawaka, Indiana — 574-254-9050

RELATED SECTIONS

A SECTION 01 33 00 — “Submittals”

B. SECTION 09 96 00 — “Painting”

C. SECTION 40 05 13 — “Process Piping”
REFERENCES

All materials, layout and installations shall meet the requirements of the governing local, state and national
codes in effect at the time proposals are received and shall include but not be limited to the following:

A. AWWA A100-20, “AWWA: Standard for Water Wells”

B. AWWA E-103-21, “AWWA Standard for Horizontal and Vertical Line-Shaft Pumps”

C. AWWA C654-21, “AWWA:: Standard for Disinfection of Wells”

D. 1976 P.A. 399, as amended, “Safe Drinking Water Act,” and administrative rules promulgated by

the State of Michigan.

E. 1978 P.A. 368, Part 127, as amended, “Groundwater Quality Control”, and administrative rules
promulgated by the State of Michigan.

F. American Society of Testing Materials (ASTM)
1. Ab3 — Standard Specification for Pipe, Steel, black and Hot-Dipped Zinc-coated, Welded
and Seamless
2. C136 — Standard test Method for Sieve Analysis of fine and Coarse Aggregates
3. C150 - Standard Specification for Portland Cement
G. NSF/ANSI Standard 61 — AWWA - Drinking Water System Components.
H. Recommended Standards for Water Works, Great Lakes Upper Mississippi River Board of State
Public Health and Environmental Managers (also referred to as Ten States Standards)
SUBMITTALS
A In accordance with Section 01 33 00, submit the following:
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 331113
POTABLE WATER SUPPLY WELLS

Dimensional drawings.
Name of manufacturer.
Type and model of pump and motor
Design rotative speed.
Number of stages.

Type of bowl bearings.
Type of lineshaft bearings.
Size of shafting.

Size of pump column.

10. Size of discharge outlet.
11. OD of pump bowls.

12. Data on shop painting.

13. Total Weight.

14. Motor Data

©CoNoGRA~WNE

15. Complete certified performance test curves showing capacity versus head, NPSH
required, efficiency, and bhp plotted scales consistent with performance requirements.
16. Dimensional drawings.
B. Operating, maintenance, and wiring instructions
1. Equipment function, normal operating characteristics, and limiting conditions.
2. Assembly, installation, alignment, adjustment, and checking instructions.
3. Operating instructions for startup, routine, and normal operation, regulation and control,

shutdown, and emergency conditions.

4 Lubrication and maintenance instructions.

5. Guide to troubleshooting.

6. Parts lists and predicted life of parts subject to wear.

7 Outline, cross-section, and assembly drawings; engineering data; and wiring diagrams.

8 Test data and performance curves. Performance curves shall show the minimum
continuous stabilized flow for the bowl assemblies.

9. Installation and operation certificate and a statement from the manufacturer that the
equipment is suitable for the intended use.

C. Water Well and Pump Record as required by the State of Michigan

D. Completed construction print showing details of construction, depth of pump setting, discharge
pipe, lineshaft and bearings, etc.

E. Certified performance curves based on testing the actual pump being supplied. These curves must
be supplied for review prior to shipment of the pumps.

F. All test data generated as a result of testing in paragraph 3.03 of this section.
1.05 WARRANTY

The manufacturer shall warrant their pumps and motors to be free of defects in material and workmanship
for a period of one (1) year after Substantial Completion. Contractor shall submit a written warranty from
the manufacturer covering workmanship and materials for the pump and motor. Under terms of the
warranty, manufacturer shall furnish and install all replacement parts for any defective component at no
cost to the Owner. The provisions of this warranty shall not be construed as relieving or reducing the
obligations of the Contractor outlined in elsewhere in this Contract.
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 331113
POTABLE WATER SUPPLY WELLS

PART 2 - PRODUCTS

2.01

2.02

2.03

GENERAL

Materials shall conform to AWWA A-100-20 “AWWA Standards for Water Wells”, and the administrative
rules promulgated for “The Safe Drinking Water Act”, 1976 P.A. 399, as amended, and 1978 P.A. 368, Part
127, as amended, which are hereby incorporated into these specifications.

Unless otherwise stated herein, the pump and all related components shall in all respects comply with all
local and state sanitary and safety regulations.

WELL CASING
Casing material for casing extension shall be new black steel pipe conforming to ASTM A53 standards.
The 12-inch and 20-inch pipe shall have a wall thickness of 0.375 inches. Joints shall be plain end for

welding.

VERTICAL LINESHAFT PUMPS AND MOTORS

A. General

1. One (1) vertical turbine pump and motor shall be provided and installed in the existing
well.

2. The pump units shall be product lubricated, surface discharge, deep well turbine pumps,
by Floway, Goulds, American-Marsh, or approved equal, for installation the existing
well.

3. Minimum Pump Efficiency shall be at least 78%.

B. Performance and Design requirements

1. The following provides requirements for the pump to use as part of the bid. Final pump
selection will not be made until after all required well testing and final approval of the
capacity of the well by the Michigan Department of Environment, Great Lakes, and

Energy (EGLE).

2. For design and rating purposes, the water to be pumped shall be assumed to have a
temperature of 55°F.

3. Pump performance shall be stable and free from damaging cavitation, vibration, and

noise within the operating head range. The performance of each pump with an enclosed
impeller shall be based on a radial running clearance between the bowl wearing ring and
the impeller of not less than 6 mils, or 0.5 mil per inch of wearing ring diameter,
whichever is greater. The performance of each pump with an open impeller shall be
based on a radial running clearance between the bowl and the impeller of not less than 15
mils.

4. At any operating speed, the ratio of rotative speed to the critical speed of a unit or its
components shall be less than 0.8 or more than 1.2.
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 331113
POTABLE WATER SUPPLY WELLS

See below table for performance and installation data for each pump.

Well 1-7 (former 2-1)
Design Flow (Gal/min) 800
Design TDH (ft water) 150
Maximum RPM 1800
Minimum Bow!I Efficiency 78
Maximum Motor HP 50
Depth of Pump Inlet Setting 80
below top of casing
Minimum Discharge Column 8
size (in)

C. Pump Disch
1.

The total head does not include losses in the pump discharge head, which must be
allowed for by the bidder. The pump curve shall meet the duty point requirement and
cross the minimum system curve attached to this specification section.

The design point will be used for any performance evaluation in accordance with the 1U
grade standards of the Hydraulic Institute.

arge Head, Column, Lineshafts

The discharge head shall be of close grained, cast iron, ASTM A48 class 30, free of sand
holes and other defects, accurately machined with an above surface discharge. The
discharge flange shall be machined and drilled to ANSI standards for 125# rating and is
to be flat faced.

The top of the discharge head shall be machined to accurately locate a standard NEMA P
base driver and have a diameter equal to the driver base diameter (BD). The headshaft
shall be coupled to the top lineshaft beneath the motor to facilitate ease of assembly and
maintenance. All couplings and other moving or rotating parts shall be covered on all
sides by an OSHA approved coupling guard. Coupling guards shall be fabricated from 16
USS gage or thicker galvanized or aluminum-clad steel or from 1/2 inch mesh expanded
metal. Each guard shall be designed for easy installation and removal.

All necessary supports and accessories shall be provided for each guard. The pump shall
be furnished with an Aluminum nameplate securely mounted to the discharge head. At a
minimum it shall contain the following information (design flow, design TDH, HP, RPM,
bowl model number, number of stages, manufacturer serial number, pump type &
impeller setting dimension).

The discharge head shall have a %4” NPT connection for a pressure gauge.

The discharge head shall be painted John Deere Green.

The top line-shaft shall be stainless steel ASTM A582, Grade 416 or other similar
material. A threaded coupling constructed of the same material as the top line shaft shall
be provided to couple the motor shaft to the pump shaft. Impeller adjustment shall be
provided by means of a bronze adjusting nut located on top of the motor and constructed
of ASTM B16 alloy C36000. After adjustment the nut shall be positively locked in
position to the motor clutch.

The standard cast iron stuffing box shall be rated for 150 pound discharge pressure and
shall be fitted with graphite acrylic packing and have either a greased lantern ring or
grease chamber below the first packing ring. The throttle bearing shall be of bronze
ASTM B505 alloy 836 or ASTM B505 Alloy C84400. The packing gland shall be of
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 331113
POTABLE WATER SUPPLY WELLS

stainless steel ASTM A743 GR CF-8M with stainless steel studs and with brass or
stainless steel adjusting nuts. Sealing between the stuffing box and the discharge head
shall be accomplished by means of an “O” ring. Packing box is to be secured in place
with a minimum of eight cap screws. The packing box shall utilize a split type packing
gland to allow ease of packing removal & installation.

The pump bowls shall be cast iron ASTM A48 Class 30. The water passages in the bowls
shall be lined with porcelain enamel or fusion epoxy to reduce friction loss, shall be
smooth and free from nodules, bumps & dips, shall be free of blow holes, sand holes and
other detrimental defects, and shall be accurately machined and fitted. The impellers shall
be bronze ASTM B584 and dynamically balanced. Impellers shall be securely fastened to
the shaft with stainless steel collets ASTM A582 Grade 416 or taper split bushings of
stainless steel. The bearings shall be sleeve type and are to be lubricated by the product
being pumped. The bearings are to be located above and below each impeller. The
suction bearing shall be permanently packed with food grade grease, and shall have a
length not less than 2 times the shaft diameter. The bowls are to be of threaded
connection for sizes up to & including 8” diameter, and are to be flanged with machined
rabbet fit connections for sizes larger than 8” diameter. Bowl bolting material shall be
Type 304 stainless steel (ASTM F593 Gr CS1).

The pump shaft shall be A582 grade 416 stainless steel, turned ground and polished. It
shall be supported by bronze bearings above and below each impeller. The suction case
bearing shall be grease lubricated and protected by a bronze sand collar. The size of the
shaft shall be no less than determined by AWWA E103-21.

The lineshafts shall be ASTM A582, Grade 416 stainless steel or other similar material
ground and polished. Shaft diameter selection shall be based on a combined shear stress
of not more than 18% of the ultimate strength or not in excess of 30% of the elastic limit
in tension or ANSI/AWWA-E103 specifications and provision that maximum elongation
due to hydraulic thrust will no exceed the axial clearance of the impellers in the pump
bowls. Intermediate line-shaft section shall be furnished in interchangeable sections not
over 10-feet in length.

The butting ends of the line-shaft sections shall be machined square to the axis of the
shaft and the faces recessed to insure proper contact. The shaft ends shall be threaded
form solid steel bars ASTM A108, Grade B1112 or 12L.14 and designed with a safety
factor 1.5 times the shaft safety factor. Threads shall be left hand to tighten during pump
operation.

The lineshafts shall be provided with ASTM A269 grade 304 stainless steel sleeves at the
location of each lineshaft bearing. Bearing spacing shall not exceed 10° for 1800 rpm.
Spacing shall be such that shaft first critical frequency shall be safely above or below the
operating frequency.

The outer column pipe shall be 8-inch diameter Schedule 60 ASTM A53 grade B steel
pipe of ASTM A120 in interchangeable sections not over 10’ in length. The weight of the
column pipe shall be no less than stated in AWWA E103-21. Top and bottom sections of
column pipe shall not exceed 5’ in length.

D. Motor Design

The motor shall be a vertical hollow shaft 1800 rpm, three phase, 60 hz, 460 volts with a
non-reverse ratchet, P-base, squirrel cage induction design. The motor enclosure shall
meet NEMA weather protected Type 1 design with stainless steel screens.

Motor shall have Class F insulation with temperature rise as specified by NEMA
standards and shall have a 1.15 service factor. The motor shall at a minimum be rated as
NEMA Premium Efficiency and shall be inverter duty rated for use with a variable
frequency drive.

Windings shall be copper magnet wire rated at 200° C and moisture resistant. Magnet
wire insulation varnish must be of a type designed to resist transient spikes (such as
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Project Name: Born Court Well 1-7
Project Number: 2220555

2.04

SECTION 331113
POTABLE WATER SUPPLY WELLS

Inverter Spike Resistant™ [SR), high frequencies, and short time rise pulses produced by
inverters. Motor insulation system shall comply with NEMA MG1-1998 Part 31.4.4.2.

Thrust bearing shall be chosen to handle the continuous down thrust as specified by the
pump manufacturer with an AFBMA B-10 one-year minimum or 5-year average life
under design conditions. Provisions shall be made for momentary up-thrust equal to 30%
of rated down-thrust.

ACCESSORIES

A

Casing Vent

A minimum 2-inch diameter casing vent shall be provided as shown on the drawings. The vent
shall be screened, pointed downward and terminate at elevation required in the drawings. The
screening shall be not less than 24-mesh per inch and not more than 30-mesh per inch Screening
shall not reduce the vent open area by more than 50%.

Air Gauge

An air line gauge shall be provided that is calibrated to read feet of water below the floor
elevation. Air piping of 1/4 —inch Type-L copper tubing shall be carried down in the casing to the
top of the pump. The tubing shall be attached securely to the pump column in a manner as to
prevent the entrance of foreign materials. A suitable air pump shall be provided.

Submersible Level Transmitter

Provide and install one Ametek Model 575 NSF61 approved submersible level transmitter in the
well and a WTX junction box (Ametek SIB-100, or approved equal), with lightning /surge
protectors. A dessicant canister for cable vent tube, shall also be provided for rack mounting at the
well. Provide and install one Ametek Model DDMC Digital Meter/Controller for display of level.
The transmitter shall transmit a 4-20 mA signal to the local display and to the City of Kalamazoo
control system. Level transmitters will be powered by a 12-28 VVDC power supply with reverse
polarity surge protection located at the MCP panel.

The transmitter diaphragm, housing, and connectors shall be stainless steel. The transmitter shall
be supplied with a conduit adapter. Qil fill shall be food grade silicon. The transmitter shall have a
range of 0 to 69 feet of water and be supplied with enough cable to set the transducer at 10 feet
above the pump and run to the junction box provided, where the cable will be spliced and
extended to the MCP by the electrical subcontractor.

The transmitter shall be able to be removed through the top of the discharge head.

PART 3 - EXECUTION

3.01

GENERAL

A

Protection of Quality of Water

1. Precautions to be Taken: The Contractor shall take such precautions as are necessary or as
may be required permanently to prevent contaminated water or water having undesirable
physical or chemical characteristics from entering, through the opening made by the
Contractor in drilling any wells, any groundwater. Contractor shall also take all necessary
precautions during the construction period to prevent contaminated water, gasoline, or any
other contaminant from entering the well, either through the opening or by seepage through
the ground surface.
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Project Name: Born Court Well 1-7
Project Number: 2220555

3.02

3.03

3.04

SECTION 331113
POTABLE WATER SUPPLY WELLS

The Contractor shall secure the top of the well casing each night and during all periods
when no work is being done on the wells in order to prevent accidents or vandalism. The
well shall be furnished with a lockable or tack welded steel plate cover for this purpose.

2. Corrective Work: In the event that the well becomes contaminated or that water having
undesirable physical or chemical characteristics enters the well because of the neglect of
the Contractor, he shall, at his own expense perform such work or supply such casings,
seals, sterilizing agents or other material as may be necessary to eliminate the
contamination or shut off the undesirable water.

B. Construction Water: The Contractor must make his own arrangements for obtaining water.

C. Power and Pumping Equipment: The Contractor is responsible for power needs during pump
installation and any temporary pumping equipment needed for testing.

CASING EXTENSION
A The well casing shall be extended as noted on the drawings for protection from flooding.

FIELD TESTING AND OBSERVATION

A General:
1. Notification: Contractor shall notify Engineer at least 48 hours prior to any testing so that
the Engineer may witness the test.
2. Provide necessary equipment, manpower and assistance.

PERMANENT PUMP TESTING

A. General:
1. Notification: CONTRACTOR shall notify ENGINEER at least 48 hours prior to any
testing so that the ENGINEER may witness the test.
2. Provide necessary equipment, manpower and assistance.
B. Permanent Pump Performance Testing

An experienced, competent, and authorized representative of the pump manufacturer shall visit the
site of the work and inspect, check, adjust if necessary, and approve the equipment installation.
The representative shall be present when the equipment is placed in operation, and shall revisit the
job site as often as necessary until all trouble is corrected and the equipment installation and
operation are satisfactory in the opinion of ENGINEER.

The manufacturer’s representative shall furnish a written report certifying that the equipment has
been properly installed and lubricated; is in accurate alignment; is free from any undue stress
imposed by connecting piping or anchor bolts; and has been operated under full load conditions
and that it operated satisfactorily.

All costs of these services shall be included in the contract price for the number of days and round
trips to the site as required.

The equipment manufacturer shall furnish a qualified field installation supervisor during the
equipment installation. Such services shall be included in the contract price for the number of days
and round trips to the site as required.
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3.05

SECTION 331113
POTABLE WATER SUPPLY WELLS

Manufacturers’ installation supervisor shall observe, instruct, guide, and direct the installing
contractor’s erection or installation procedures. The equipment manufacturer will be provided with
written notification 10 days prior to the need for such services.

The installing contractor shall conduct a three step performance test after the new pump is
installed.

e A calibrated circular orifice or other approved flow measurement device shall be used,
and each step of the test shall have a duration of 30 minutes. The tests shall be conducted
at full motor speed and discharge pressure shall be varied to produce 75%, 100% and
125% of the rated gallons per minute capacity.

e  The pumping water level, discharge pressure, and flow rate shall be recorded every five
minutes during each step.

o  All results shall be tabulated, and the results plotted on a performance curve for the
pump.

e Test results shall be presented to the Engineer within seven days of the test date, and the
pump will not be accepted until the Engineer approves the test results.

All water discharged during testing shall be directed to infiltrate into the ground on City owned
property to the southeast. Coordinate with Owner.

The Engineer shall be notified not less than 24 hours before the actual field testing is to be
completed.

Vibration Testing

On-site vibration testing by an experienced vibration testing technician using approved digital
testing equipment shall be performed at the specified pump performance and at shutoff.

e Measure and record vibration levels at the top and bottom of the motor bearings in the
axial, vertical and horizontal positions.

e Measure and record vibration at the stuffing box in the axial, vertical and horizontal
directions.

e Measure and record vibration at the discharge header in the vertical and horizontal
directions.

e Vibration limits in the installed unit shall not exceed 2 mils at the specified operating
rotational speed.

o  All deficiencies shall be corrected to the Engineer’s satisfaction prior to the Owner’s
acceptance.

e The experience and qualifications of the vibration testing technician and the specific
testing equipment to be used shall be approved in writing by the Engineer prior to the
testing and the Engineer shall be notified not less than 24 hours before the actual field
testing is to be done.After the pumping units have been installed, performance tests shall
be conducted. The purpose of these performance tests shall be to demonstrate that the
units have been properly installed, and that they and their appurtenant equipment will
operate satisfactorily and meet the specified conditions and the guarantees of the
CONTRACTOR. For the purpose of these tests, the OWNER will furnish the electricity
for the test load when these items are available. The measurement of the quantity of water
pumped may or may not be included in the performance test.

FINAL DISINFECTION

Upon completion of the testing, and with approval of the Owner, the well shall again be disinfected in
accordance with AWWA C654-21, “AWWA: Standard for Disinfection of Wells”.

The Contractor shall disinfect the well by use of enough chlorine solution to provide a concentration of not
less than 50 mg/I of available chlorine in the volume of water contained within the well bore. After the
chlorine solution has been in the well for 24 hours, the contractor shall pump water from the well until no
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3.06

SECTION 331113
POTABLE WATER SUPPLY WELLS

chlorine remains and then collect two bacteriological samples 24 hours apart. The samples shall be
delivered to the City of Kalamazoo Water Department for analysis within 8 hours of collection.

The well and pump will be accepted by the OWNER only after verification of satisfactory bacteriological
quality of the water. It will be the responsibility of the CONTRACTOR to do such work as necessary, at his
expense, to achieve this if the test results are unsatisfactory. Upon completion of the chlorination and
sampling, the well may be placed into operation.

Additional disinfection and/or bacteriological testing that will be required if sample results at the well are
not satisfactory will be completed at the CONTRACTOR’S expense.

All water discharged during disinfection activities shall be directed to infiltrate into the ground on City
owned property to the southeast. Coordinate with Owner.

ADJUST AND CLEAN
General: Keep pipe and structures clean as work progresses. The Contractor shall completely
remove from the sites all rubbish, debris, equipment, and material caused by the performance of

the work described in this specification. All disturbed surfaces shall be restored to their condition
prior to the start of work or better.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 33 1413
PUBLIC WATER UTILITY DISTRIBUTION PIPING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SUMMARY

A. The work covered by this section consists furnishing all supervision, labor, materials, and
equipment necessary for installation of drinking water site piping, valves, fittings, and accessories
below ground.

RELATED SECTIONS

A. SECTION 01 33 00 — “Submittals”

B. Division 31 — Earthwork

SUBMITTALS

A. Submit under provisions of Section 01 33 00 — “Submittals.”

B. Submit data on all pipe, poly-wrap, valves, fittings, and gaskets.

JOB CONDITIONS

A. Maintain existing water systems during construction. Limit service interruptions to existing

systems to minimum time required for installation of new system.

PART 2 - PRODUCTS

See “Specifications for Water Mains” in Appendix C that are hereby made part of this Specification.

Potable water piping 4-inch diameter and larger shall be ductile iron, meeting requirements of
“Specifications for Water Mains” in Appendix C

All buried exterior ductile iron pipe shall be encased in seamless polyethylene sleeve per section 4.02.07 of
“Standard Specifications for Watermain” in Appendix C.

PART 3 - EXECUTION

See “Specifications for Water Mains” and “Specifications for Excavating, Trenching, and Backfilling for
Utilities” in Appendix C, which are hereby made part of this specification.

END OF SECTION
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PROCESS INTEGRATION
DIVISION 40
TABLE OF CONTENTS
SECTION TITLE

400513 Process Piping

40 05 51 Process Valves

4091 00 Instrumentation

409510 Process Control Panels

4095 10.2 Appendix A 10 List
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SECTION 40 05 13
PROCESS PIPING

PART 1- GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

1.07

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including the General and Supplementary Conditions and
Division 1 Specification Sections apply to this document.

SUMMARY

A. The Contractor shall furnish and install all above ground piping as shown on the Drawings complete with
all accessories and appurtenances required for the proper performance of the work.

B. Related Sections
L. SECTION 01 33 00 — “Submittals”
2. SECTION 09 96 00 — “High Performance Coatings”
3. Division 22 — Plumbing
4. SECTION 40 05 51 — “Process Valves”

REFERENCES

All piping materials, layout, and installation shall meet the requirements of the governing local, state, and national
codes and relevant AWWA Standards. Referenced codes and standards shall be the current code or standard in
effect at the time proposals are received.

DESIGN REQUIREMENTS

The Drawings show the general arrangement of the piping. Details of proposed departures due to actual field
conditions or other causes shall be submitted to the Engineer for review. The Contractor shall carefully examine the
Drawings and shall be responsible for the proper fitting of materials and equipment in each structure as indicated
without substantial alteration.

SUBMITTALS

A. Submit in accordance with the General and Supplementary Conditions and Section 01 33 00 —
“Submittals.”

B. Submit detailed shop and placement drawings to the Engineer for review for all piping four inches (4") in
diameter or greater.

C. Manufacturer’s Certificate: Certify that products meet or exceed specified requirements.

DELIVERY, STORAGE, AND HANDLING
Deliver, store, protect, and handle products as required by the manufacturer.
WARRANTY

The process piping shall be guaranteed for a period of one year from the date of substantial completion.
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PART 2 -

2.01

2.02

SECTION 40 05 13
PROCESS PIPING

PRODUCTS

MATERIALS

Piping materials and accessories shall conform to the following specifications. Wherever pressure ratings, wall
thickness, pipe class, or schedule are given herein, they shall be considered to be the minimum allowed. Piping with
a higher rating, classification, or schedule shall be furnished if so called out on the Drawings.

PIPE, FITTINGS, JOINTS, COATINGS AND LININGS

The Contractor shall furnish and install all piping as shown on the Drawings. All exterior, buried piping shall be as
defined in Division 33 of the Project Specifications. Exterior buried piping is defined as the piping below ground to
the connection point to the existing raw water main.

All 4" diameter and larger interior or exposed piping shall be as shown on the Drawings. Fittings shall be as shown
on the Drawings.

A.

Ductile Iron Pipe

All 4-inch and larger water piping shall be ductile iron pipe. Ductile iron pipe shall be AWWA C151
Class 53. Flanged ductile iron pipe shall be in accordance with AWWA C115. All pipe and fittings for
water service shall have a cement mortar lining with seal coat conforming to the requirements of AWWA
C104 (ANSI A21.4), and ANSI/NSF 61.

For all interior ductile iron and steel flanged pipe, flange connection hardware shall be galvanized or zinc
plated carbon steel. Hardware shall comply with the current ASTM A307, Grade B requirements, or
approved equal. Bolts and nuts shall comply with the current American Standard for Screw Head ANSI
B1.1, Coarse Thread Series, Class 2 fit.

Exteriors of all interior ductile iron pipe and fittings shall have a shop prime coat of paint in accordance
with Section 09 96 00 requirements. Ductile iron pipe and fittings that are required to be coated shall be
supplied without any exterior asphaltic coating. No asphaltic coating shall be permitted below coatings
required by Section 09 96 00.

Flanges and fittings shall be ductile iron and meet AWWA C110/115. Casting and drilling shall be to
ANSI B16.1, Class 125. Gaskets shall be Toruseal® gaskets as manufactured by American or equivalent.
Gaskets for potable water piping applications shall be SBR rubber per ANS/AWWA C111/A21.11,
certified per NSF 61.

Certified reports of chemical and physical analysis of material must be supplied. Fabrication drawings
shall be submitted to the Engineer for approval prior to starting fabrication of any of the material required.

SMALL DIAMETER PIPING (3-inch diameter and less) :
1. Pipe and Tube:

a. Steel pipe shall conform to ASTM designation A-120. Where forming or bending of
piping is required, use ASTM -53, Grade B, seamless. Galvanized steel pipe shall be
Schedule 40 with screwed joints and fittings. Except at connections to valves,
equipment connections shall be made with threaded flanges, unless otherwise
specified.

b. Copper water tube shall be ASTM B-88, Type K underground; Type L above ground.
Tube shall be hard drawn seamless copper tubing. Labels shall be provided on all
copper piping above ground with maximum 10-foot spacing and a minimum of 3
labels per room. Labels shall be Setmark vinyl labels by Seton
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2.03

2.04

2.05

SECTION 40 05 13
PROCESS PIPING

or approved equal. Text for labels shall be as directed by the Owner and Engineer.
Provide manufacturer’s colors to the Owner for selection.

C. Brass pipe shall be ANSI/ASTM B-43, IPS 85 red brass.
d. Stainless steel pipe shall be used for all instrumentation connections. Stainless steel
pipe shall be Schedule 10, Type 316 conforming to ASTM A-312, TP-316.
e. Chemical tubing — Polyethylene tubing sized appropriately for the chemical flow rate.
f. See Division 22 for additional small diameter pipe specifications.
2. Joints and Fittings
a. Steel pipe fittings - FS WW-P-521 Class 50 for pipe smaller than 4".
b. Copper and brass fittings shall meet ANSI/ASTM B-16.22 pressure fittings.
3. Unions and Couplings
a. Pipe Size 2" and Under - 150 psi malleable iron for threaded ferrous piping; bronze for

copper or brass pipe soldered joints.
b. Pipe Size Over 2" - 150 psi forged steel slip-on flanges for ferrous piping; bronze
flanges for copper or brass piping.

PIPE HANGERS AND SUPPORTS

Whether or not specifically shown on the Drawings, Contractor shall support all horizontal runs of pipe to prevent
vibration, to maintain proper grading by adjustment, to provide for expansion and contraction and to be neat in
appearance. Hangers and supports shall be of standard design whenever possible and best suited to service required.

Saddle stands shall be of an adjustable type bolted to the floor, foundation or concrete base. Install minimum 1"
thick grout pad under stand bases. Metal piping supports shall be manufactured by Anvil Intl, Grinnell or Engineer
approved equal.

INSULATION

All outdoor pipe, fittings, and valves shall be insulated. Pipe insulation shall be 2-inch thick ArmaFlex closed cell,
fiber free elastomeric foam with UV resistant PVC jacket with silicone sealing at seams and joints.

JOINTS AND ACCESSORIES
A. Flange Adapters

Flange adapters for ductile iron pipe shall be furnished where specifically shown on the Drawings and
shall adapt plain end pipe to a standard ANSI B16.1, Class 125 flange compatible with AWWA C110.

Flange adapters shall be EBAA Iron Series 2100 Megaflange, or Engineer approved equal. Gaskets shall
be suitable for potable water service with NSF 61 certification. Hardware shall be zinc coated steel.
Couplings for ductile iron pipe shall be coated in accordance with the specification for the pipe on which
they are used.

B. Pipe taps

Pipe taps shall be as shown in the locations and the sizes indicated on the Drawings. All taps will be
temporarily plugged at the point of fabrication. Tapping method and thread shall meet the requirements of
the pipe manufacturer and shall be rated for the pressure of the pipe.
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SECTION 40 05 13
PROCESS PIPING

C. Sample Ports

Sample ports shall be provided as indicated on the Drawings. Sample ports shall consist of a 3/8”
diameter tap, 3/8” diameter ball valve, and 3/8” diameter copper tubing gooseneck. Sample port shall be
smooth nosed with no threaded fittings.

D. Pressure Gauges for Water

Pressure gauges shall be provided as shown on the Drawings. Gauges shall be liquid filled and provided
with 314" dial. A snubber assembly shall be provided with each gauge to dampen pressure pulsations.
Provide diaphragm with stainless steel housing and diaphragm material suitable for potable water. Range
shall be as shown on the Drawings. Gauges shall be Type 1009SW Duralife pressure gages for severe
service as manufactured by Ashcroft or Engineer approved equal. Wetted materials shall be NSF 61
certified compatible with potable water as recommended by manufacturer.

PART 3 - EXECUTION

3.01

3.02

GENERAL

All pipe and fittings delivered to the Project shall be accompanied by certification papers showing that the pipe and
fittings meet the applicable specifications.

All exposed piping shall be run straight and square with the structure in a neat and workmanlike manner and shall
be coordinated with other work. Run piping true to line and grade.

Piping shall be hung from the building structure or laid in the ground in a manner that will allow expansion and
maintain alignment.

Pipe taps for ductile iron pipe shall conform to ANSI A21.51. Steel pipe taps shall be welded half-couplings or
saddle type and shall be attached in the shop.

The Contractor shall provide the necessary material and labor to make connections to existing piping when called
for on the Drawings. All necessary gaskets, bolts and fittings shall be provided for this purpose.

Pipe shall be kept clean. During construction, openings in pipe shall be fitted with temporary plugs except where
the pipe is actually being worked on. Piping must be clean at time of final acceptance of the work.

When piping is to connect to a piece of equipment it shall be run symmetrically, and it shall terminate so as to
properly fit the fixture or piece of equipment in accordance with the fixture or Equipment Manufacturer's rough-in
sheets or shop drawings.

HYDROSTATIC TEST

A. Procedure

All pressure pipe shall be tested to a pressure of 150 psig. All tests will be made by the Contractor using
his own equipment, operators, and supervision, in the presence of the Engineer or his duly authorized
representative. The length of the section to be tested shall be as approved by the Engineer, or as shown on
the Drawings. The test shall not be against an existing valve, unless written permission is obtained from
the water system operator. In no case shall a test be made against an existing valve that is found to be
leaking or otherwise defective.

B. Air Removal Before Test

Before applying the specified test pressure, all air shall be expelled from the pipe. If permanent air vents
are not located at all high points, the Contractor shall install corporation cocks at such points so the air
can be expelled as the line is filled with water. After all the air has been expelled, the corporation cocks
shall be closed and the test pressure applied.

C. Leakage Test
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A leakage test shall be conducted in the presence of the Engineer after the pressure test has been
satisfactorily completed. The Contractor shall furnish the pump, pipe, connections, gages and all other
necessary apparatus, and shall furnish the necessary assistance to conduct the test. The duration of the test
shall be 1 hour.

No leakage shall be allowed.

The Owner shall be furnished a written report of the results of the leakage test that identifies the specific
length of pipe tested, the pressure, the duration of the test, and the amount of leakage. The report shall be
signed by the Contractor and the Engineer.

D. Variation from Permissible Leakage

If any test of pipe discloses leakage, the Contractor shall at his own expense locate and repair the leaks.

E. Time for Making Test

The pipe may be subject to hydrostatic pressure and inspected and tested for leakage at any convenient
time after all supports and restraints have been completed.

END OF SECTION
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SECTION 4005 13
PROCESS PIPING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

1.07

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including the General and Supplementary Conditions and
Division 1 Specification Sections apply to this document.

SUMMARY

A The Contractor shall furnish and install all above ground piping as shown on the Drawings
complete with all accessories and appurtenances required for the proper performance of the work.

B. Related Sections
1. SECTION 01 33 00 — “Submittals”
2 SECTION 09 96 00 — “High Performance Coatings”
3. Division 22 — Plumbing
4 SECTION 40 05 51 — “Process Valves”

REFERENCES

All piping materials, layout, and installation shall meet the requirements of the governing local, state, and
national codes and relevant AWWA Standards. Referenced codes and standards shall be the current code or
standard in effect at the time proposals are received.

DESIGN REQUIREMENTS

The Drawings show the general arrangement of the piping. Details of proposed departures due to actual
field conditions or other causes shall be submitted to the Engineer for review. The Contractor shall
carefully examine the Drawings and shall be responsible for the proper fitting of materials and equipment
in each structure as indicated without substantial alteration.

SUBMITTALS

A Submit in accordance with the General and Supplementary Conditions and Section 01 33 00 —
“Submittals.”

B. Submit detailed shop and placement drawings to the Engineer for review for all piping four inches
(4" in diameter or greater.

C. Manufacturer’s Certificate: Certify that products meet or exceed specified requirements.
DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect, and handle products as required by the manufacturer.

WARRANTY

The process piping shall be guaranteed for a period of one year from the date of substantial completion.
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SECTION 4005 13
PROCESS PIPING

PART 2 - PRODUCTS

2.01

2.02

MATERIALS

Piping materials and accessories shall conform to the following specifications. Wherever pressure ratings,
wall thickness, pipe class, or schedule are given herein, they shall be considered to be the minimum
allowed. Piping with a higher rating, classification, or schedule shall be furnished if so called out on the
Drawings.

PIPE, FITTINGS, JOINTS, COATINGS AND LININGS

The Contractor shall furnish and install all piping as shown on the Drawings. All exterior, buried piping
shall be as defined in Division 33 of the Project Specifications. Exterior buried piping is defined as the
piping below ground to the connection point to the existing raw water main.

All 4" diameter and larger interior or exposed piping shall be as shown on the Drawings. Fittings shall be as
shown on the Drawings.

A Ductile Iron Pipe

All 4-inch and larger water piping shall be ductile iron pipe. Ductile iron pipe shall be AWWA
C151 Class 53. Flanged ductile iron pipe shall be in accordance with AWWA C115. All pipe and
fittings for water service shall have a cement mortar lining with seal coat conforming to the
requirements of AWWA C104 (ANSI A21.4), and ANSI/NSF 61.

For all interior ductile iron and steel flanged pipe, flange connection hardware shall be galvanized
or zinc plated carbon steel. Hardware shall comply with the current ASTM A307, Grade B
requirements, or approved equal. Bolts and nuts shall comply with the current American Standard
for Screw Head ANSI B1.1, Coarse Thread Series, Class 2 fit.

Exteriors of all interior ductile iron pipe and fittings shall have a shop prime coat of paint in
accordance with Section 09 96 00 requirements. Ductile iron pipe and fittings that are required to
be coated shall be supplied without any exterior asphaltic coating. No asphaltic coating shall be
permitted below coatings required by Section 09 96 00.

Flanges and fittings shall be ductile iron and meet AWWA C110/115. Casting and drilling shall be
to ANSI B16.1, Class 125. Gaskets shall be Toruseal® gaskets as manufactured by American or
equivalent. Gaskets for potable water piping applications shall be SBR rubber per ANSI/AWWA
C111/A21.11, certified per NSF 61.

Certified reports of chemical and physical analysis of material must be supplied. Fabrication
drawings shall be submitted to the Engineer for approval prior to starting fabrication of any of the
material required.

B. SMALL DIAMETER PIPING (3-inch diameter and less) :
1. Pipe and Tube:
a. Steel pipe shall conform to ASTM designation A-120. Where forming or

bending of piping is required, use ASTM -53, Grade B, seamless. Galvanized
steel pipe shall be Schedule 40 with screwed joints and fittings. Except at
connections to valves, equipment connections shall be made with threaded
flanges, unless otherwise specified.

b. Copper water tube shall be ASTM B-88, Type K underground; Type L above
ground. Tube shall be hard drawn seamless copper tubing. Labels shall be
provided on all copper piping above ground with maximum 10-foot spacing and
a minimum of 3 labels per room. Labels shall be Setmark vinyl labels by Seton
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2.03

2.04

2.05

SECTION 4005 13
PROCESS PIPING

or approved equal. Text for labels shall be as directed by the Owner and
Engineer. Provide manufacturer’s colors to the Owner for selection.

c. Brass pipe shall be ANSI/ASTM B-43, IPS 85 red brass.
d. Stainless steel pipe shall be used for all instrumentation connections. Stainless
steel pipe shall be Schedule 10, Type 316 conforming to ASTM A-312, TP-316.
e. Chemical tubing — Polyethylene tubing sized appropriately for the chemical flow
rate.
f. See Division 22 for additional small diameter pipe specifications.
2. Joints and Fittings
a. Steel pipe fittings - FS WW-P-521 Class 50 for pipe smaller than 4".
b. Copper and brass fittings shall meet ANSI/ASTM B-16.22 pressure fittings.
3. Unions and Couplings
a. Pipe Size 2" and Under - 150 psi malleable iron for threaded ferrous piping;

bronze for copper or brass pipe soldered joints.

b. Pipe Size Over 2" - 150 psi forged steel slip-on flanges for ferrous piping;
bronze flanges for copper or brass piping.

PIPE HANGERS AND SUPPORTS

Whether or not specifically shown on the Drawings, Contractor shall support all horizontal runs of pipe to
prevent vibration, to maintain proper grading by adjustment, to provide for expansion and contraction and
to be neat in appearance. Hangers and supports shall be of standard design whenever possible and best
suited to service required.

Saddle stands shall be of an adjustable type bolted to the floor, foundation or concrete base. Install
minimum 1" thick grout pad under stand bases. Metal piping supports shall be manufactured by Anvil Intl,
Grinnell or Engineer approved equal.

INSULATION

All outdoor pipe, fittings, and valves shall be insulated. Pipe insulation shall be 2-inch thick ArmaFlex
closed cell, fiber free elastomeric foam with UV resistant PVC jacket with silicone sealing at seams and
joints.

JOINTS AND ACCESSORIES
A Flange Adapters

Flange adapters for ductile iron pipe shall be furnished where specifically shown on the Drawings
and shall adapt plain end pipe to a standard ANSI B16.1, Class 125 flange compatible with
AWWA C110.

Flange adapters shall be EBAA Iron Series 2100 Megaflange, or Engineer approved equal.
Gaskets shall be suitable for potable water service with NSF 61 certification. Hardware shall be
zinc coated steel. Couplings for ductile iron pipe shall be coated in accordance with the
specification for the pipe on which they are used.

B. Pipe taps

Pipe taps shall be as shown in the locations and the sizes indicated on the Drawings. All taps will
be temporarily plugged at the point of fabrication. Tapping method and thread shall meet the
requirements of the pipe manufacturer and shall be rated for the pressure of the pipe.
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PROCESS PIPING

C. Sample Ports

Sample ports shall be provided as indicated on the Drawings. Sample ports shall consist of a 3/8”
diameter tap, 3/8” diameter ball valve, and 3/8” diameter copper tubing gooseneck. Sample port
shall be smooth nosed with no threaded fittings.

D. Pressure Gauges for Water

Pressure gauges shall be provided as shown on the Drawings. Gauges shall be liquid filled and
provided with 3%" dial. A snubber assembly shall be provided with each gauge to dampen
pressure pulsations. Provide diaphragm with stainless steel housing and diaphragm material
suitable for potable water. Range shall be as shown on the Drawings. Gauges shall be Type
1009SW Duralife pressure gages for severe service as manufactured by Ashcroft or Engineer
approved equal. Wetted materials shall be NSF 61 certified compatible with potable water as
recommended by manufacturer.

PART 3 - EXECUTION

3.01

3.02

GENERAL

All pipe and fittings delivered to the Project shall be accompanied by certification papers showing that the
pipe and fittings meet the applicable specifications.

All exposed piping shall be run straight and square with the structure in a neat and workmanlike manner
and shall be coordinated with other work. Run piping true to line and grade.

Piping shall be hung from the building structure or laid in the ground in a manner that will allow expansion
and maintain alignment.

Pipe taps for ductile iron pipe shall conform to ANSI A21.51. Steel pipe taps shall be welded half-
couplings or saddle type and shall be attached in the shop.

The Contractor shall provide the necessary material and labor to make connections to existing piping when
called for on the Drawings. All necessary gaskets, bolts and fittings shall be provided for this purpose.

Pipe shall be kept clean. During construction, openings in pipe shall be fitted with temporary plugs except
where the pipe is actually being worked on. Piping must be clean at time of final acceptance of the work.

When piping is to connect to a piece of equipment it shall be run symmetrically, and it shall terminate so as
to properly fit the fixture or piece of equipment in accordance with the fixture or Equipment Manufacturer's
rough-in sheets or shop drawings.

HYDROSTATIC TEST

A. Procedure

All pressure pipe shall be tested to a pressure of 150 psig. All tests will be made by the Contractor
using his own equipment, operators, and supervision, in the presence of the Engineer or his duly
authorized representative. The length of the section to be tested shall be as approved by the
Engineer, or as shown on the Drawings. The test shall not be against an existing valve, unless
written permission is obtained from the water system operator. In no case shall a test be made
against an existing valve that is found to be leaking or otherwise defective.

B. Air Removal Before Test

Before applying the specified test pressure, all air shall be expelled from the pipe. If permanent air
vents are not located at all high points, the Contractor shall install corporation cocks at such points
so the air can be expelled as the line is filled with water. After all the air has been expelled, the
corporation cocks shall be closed and the test pressure applied.

C. Leakage Test
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A leakage test shall be conducted in the presence of the Engineer after the pressure test has been
satisfactorily completed. The Contractor shall furnish the pump, pipe, connections, gages and all
other necessary apparatus, and shall furnish the necessary assistance to conduct the test. The
duration of the test shall be 1 hour.

No leakage shall be allowed.

The Owner shall be furnished a written report of the results of the leakage test that identifies the
specific length of pipe tested, the pressure, the duration of the test, and the amount of leakage. The
report shall be signed by the Contractor and the Engineer.

D. Variation from Permissible Leakage
If any test of pipe discloses leakage, the Contractor shall at his own expense locate and repair the
leaks.

E. Time for Making Test

The pipe may be subject to hydrostatic pressure and inspected and tested for leakage at any
convenient time after all supports and restraints have been completed.

END OF SECTION
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SECTION 40 05 51
WATER PROCESS VALVES

PART 1- GENERAL

1.01 RELATED DOCUMENTS
Drawings and general provisions of the Contract, including the General and Supplementary Conditions and
Division 1 Specification Sections apply to this document.

1.02 SUMMARY

A. Work included in this section includes furnishing and installing process valves as shown on the
Drawings complete with all accessories and appurtenances required for the proper performance of
the work.

B. The Drawings indicate the general location of the valves and the intended service, type, and valve
size. The Contractor shall be responsible for furnishing all valves to provide a complete, ready-to-
operate facility.

C. Related Sections:

1. SECTION 01 33 00 — “Submittals”
2. SECTION 40 05 13 — “Process Piping”
1.03 REFERENCES

All valve materials and installation shall meet the requirements of the governing local, state, and national

codes. Referenced codes and standards shall be the current code or standard in effect at the time proposals are

received.
1.04 DELIVERY, STORAGE, AND HANDLING

A. Prepare valves for shipping to protect internal parts against rust and corrosion, and to protect
threads, flange faces, grooves, and weld ends. Set globe valves closed to prevent rattling. Set ball
and plug valves open to minimize exposure of functional surfaces. Set butterfly valves closed or
slightly open, and block check valves in either open or closed position.

B. Maintain valve end protection during storage. Store indoors and maintain valve temperature higher
than ambient dew-point temperatures. If outdoor storage is necessary, store valves off the ground in
watertight enclosures.

C. Use a sling to handle large valves. Rig to avoid damaged parts. Do not use handwheels and stems as
lifting or rigging point.

1.05 SUBMITTALS

A. Submit in accordance with Section 01 33 00 — “Submittals.”

B. Submit detailed shop and placement drawings to the Engineer for review for all valves including
detailed drawings, material lists, and installation, operation, and maintenance instructions on all
equipment furnished under this section.

C. Manufacturer’s Certificate: Certify that products meet or exceed specified requirements.

1.06 WARRANTY
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SECTION 40 05 51
WATER PROCESS VALVES

The process valves shall be guaranteed for a minimum period of one year from the date of substantial
completion.

PART 2 - PRODUCTS

2.01

2.02

MATERIALS:
Materials used in the production of valves shall be of the best quality used in normal industrial practice for
the service intended. Material shall be free of all defects and imperfections that could affect the serviceability

of the product. The materials and types of valve construction specified below are for potable water service.

Valves shall be the standard product of a manufacturer regularly engaged in the production of equipment of
this nature.

EQUIPMENT:

Resilient Wedge Gate Valves:

Gate valves for above ground service shall meet AWWA C515 with a 250 psig working pressure.
Valves shall be certified to NSF/ANSI 61 and 372. Joints shall be flanged per ASME B16.1, Class
125 and AWWA C110. Fusion-bonded epoxy shall be in accordance with AWWA C550. Valves
shall be provided with a handwheel.

Valves shall be American Flow Control, or Engineer approved equal. Valves shall open
right/clockwise.

Globe Style Silent Check Valves

The check valve shall be of the silent operating type that begins to close as the forward flow
diminishes and fully closes at zero velocity preventing flow reversal and resultant water hammer.
Valve shall be suitable for vertical installation as shown in the drawings, and shall be able to seal at
a pressure of approximately 10 psi across the valve.

The valve shall be certified to NSF/ANSI 61, Drinking Water System Components — Health
Effects, and certified to be Lead-Free in accordance with NSF/ANSI 372.

Globe style valve shall be provided in 12-inch size and have flat faced flanges in accordance with
ASME B16.1 for Class 125 iron flanges.

The valve design shall incorporate a center guided, spring loaded disc and having a short linear
stroke that generates a flow area equal to the nominal valve size. The operation of the valve shall not
be affected by the position of installation. The valve shall be capable of operating in the horizontal
or vertical positions with the flow up or down. All component parts shall be field replaceable
without the need of special tools. Globe style valves shall be provided with a replaceable guide
bushing held in position by the spring. The spring shall be designed to withstand 100,000 cycles
without failure and provide a cracking pressure of 0.5 psi. The globe disc shall be concave to the
flow direction providing for disc stabilization, maximum strength, and a minimum flow velocity to
open the valve. The valve disc and seat shall have a seating surface finish of 16 micro-inch or better
to ensure positive seating at all pressures. The leakage rate shall not exceed the allowable rate for
metal seated valves allowed by AWWA Standard C508 or 1 oz per hour per inch of valve diameter.
Globe style valve seats shall be contained with a machined counterbore and restrained by the mating
flange and gasket.
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Valve bodies shall be constructed of ASTM A126 Class B cast iron for Class 125 valves. Seat and
disc shall be ASTM B584 Alloy C87600 lead-free bronze. Compression spring shall be ASTM
A313 Type 316 stainless steel with ground ends.

Valve interiors and exteriors shall be coated with an NSF/ANSI 61 certified fusion bonded epoxy in
accordance with AWWA C550.

The valves shall be hydrostatically tested at 1.5 times their rated cold working pressure and seat
tested at the valve CWP. Manufacturer shall provide test certificates, dimensional drawings, parts
list drawings, and operation and maintenance manuals. Contractor shall use Series 1800 globe style
silent check valves as manufactured Val-Matic Corporation, Elmhurst, IL USA as base bid.

C. Air Release Valves

Well Service Combination Air Release and Vacuum Breaker Valve shall be Cla-Val Series 33AWS
Well Service Combination Valve, as base bid. Valve shall be installed in the vertical position on top
of the pipeline. Air release valve shall be a normally open, automatic float-operated valve, designed
to protect pipelines and vertical turbine pump applications from air lock and vacuum collapse.

A Throttling Device shall be factory installed onto the exhaust port of the Combination Air Release
and Vacuum Breaker Valve. Throttling Device shall allow free flow of air in and out of the valve;
close upon rapid air exhaust and be adjustable to control the rate of air being exhausted; to reduce
pressure surges.

Materials and characteristics for the Air Release and Vacuum Breaker Valve shall be as follows:

Component Material/Characteristic
Body, Cover, Throttling Device Ductile Iron — ASTM A536
Float Ball Assembly Stainless Steel

Internal Trim Parts Stainless Steel and Delrin
Seals and O-Rings NBR

Hardware Steel, Cadmium Plated
Inlet Connection 2" Female Threaded NPT
Operating Pressure Rating 300psi

Temperature Rating Water to 180°F

Wetted Metallic Parts Stainless Steel

Interior & Exterior CoatingFusion Bonded Epoxy — ANSI/NSF 61 Apprved
1. Connections

Inlet Connections for Air and Vacuum Release Valves shall be 2-inch female NPT threaded
connection. Outlet connection shall be female NPT connection.

2. Valve Body
Valve body shall be a single one piece design. Body shall have a /4 NPT drain connection
with pipe plug installed. No fabrication or welding shall be used in the manufacturing process
of the valve body. Access to the internal float ball assembly, for necessary servicing, cleaning

and repairing shall be possible without removing the air release valve from the pipeline.

3. Valve Cover and Seat Assembly
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2.01

SECTION 40 05 51
WATER PROCESS VALVES

Valve seat assembly shall be fastened onto the cover. Seat assembly shall be easily removable
from the cover, for any necessary servicing or cleaning.

4. Factory Testing

Each Well Service Combination Air Release and Vacuum Breaker Valve shall be factory
Tested in accordance with ISO 9001: 2008. The integral stainless steel float ball only shall be
hydrostatically pressure tested to 275 PSI. There shall be no internal leakage. Float ball test
shall be applied for a minimum of 3 minutes.

The standard factory test for the air release valve assembly shall include a low-pressure seat
leak test and a high pressure body and seat leak test. Pressure in test manifold is raised to

1-1/2 - 2 PSI for the low pressure seat leak test and 90 PSI for the high-pressure seat and body
leak test. No visible leakage is permitted through the air release valve seat, the pressure
boundary walls of the valve body, valve cover or the valve body-cover joint. All leaking valves

shall be rejected.
ACCESSORIES
A. Valves shall be equipped with accessories as noted or as required for a workable, complete
installation. Operating wrenches, levers, extension stems, guides, floor boxes, or valve boxes shall
be furnished and installed. Operators shall be installed, adjusted, and tested for operation by the
valve manufacturer.
B. Valve Tags. All process valves shall be provided with a valve tag. The tag shall indicate the valve

number as provided on the schedule. The tag shall be fabricated of stainless steel with the letters
etched clearly on it. The tag shall be attached to the valve with a metal cable/chain.

PART 3 - EXECUTION

3.01

3.02

3.03

EXAMINATION

Examine piping system for compliance with requirements for installation tolerances and other conditions
affecting performance of valves. Do not proceed with installation until unsatisfactory conditions have been
corrected.

A.

Examine valve interior for cleanliness, freedom from foreign material, and corrosion. Remove
special packing materials.

B. Operate valve from fully open to fully closed positions. Examine guides and seats made accessible
by valve operation.

C. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper size,
length, and material. Check gasket material for proper size, material composition, and freedom from
defects or damage.

D. Do not attempt to repair defective valves. Replace with new valves.

INSTALLATION & RESTRAINT

Install valves as indicated, according to manufacturer’s written instructions. Install valves with unions or
flanges at each piece of equipment arranged to allow servicing, maintenance, and equipment removal without
system shutdown.

INSPECTION AND TESTS

Page 4
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 40 05 51
WATER PROCESS VALVES

All valves shall be tested along with the process pipe in accordance with Section 40 05 13 — “Process Piping.”
All valves with surface and visible defects shall be removed and replaced with new valves prior to final
acceptance. All valves shall be operated by the Contractor in the presence of the Engineer.

END OF SECTION

Page 5
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Project Name.: Born Court Well 1-7
Project Number: 2220555
SECTION 40 91 00

INSTRUMENTATION
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 DESCRIPTION

A. The work of this section includes furnishing and installing all electrical (process) instrumentation,
for system operation.

1.03 RELATED SECTIONS
A. Division 26 - Electrical

1.04 REFERENCES

A. Applicable Standards and Codes:
1. American National Standards Institute (ANSI).
2. American Society for Testing & Materials (ASTM).
3. Institute of Electrical & Electronic Engineers (IEEE).
4, Instrument Society of America (ISA).
5. National Electrical Code (NEC).
6. National Electrical Contractors "Standard of Installation" (NECA).
7. National Electrical Manufacturers Association (NEMA).
8. National Board of Fire Underwriters (NBFU).
9. National Fire Protection Association (NFPA).
10. Underwriters Laboratories, Inc. (UL).

1.05 SUBMITTALS

A. Submit under provisions of Division 1 - Submittals.
B. Provide shop drawings and product data (for all items) approval (data is) required for:
1. Level Transmitters (LE/LIT)
2. Temperature Transmitter (TE/TT)
3. Flow Meters (FE/FIT)
4. Pressure Transmitter (PE/PT)
5. Other miscellaneous accessories devices.

C. At project substantial completion, per Division 1, provide operation and maintenance manuals
bound in a spiral hard cover binder containing detailed record drawings as provided above
and renewal parts information including source location and maintenance recommendations.

1.06 SPECIAL WARRANTY

A. Do not use any required spare equipment furnished under specification for guarantee work during
the warranty period.

1.07 DELIVERY, STORAGE AND HANDLING
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Project Name.: Born Court Well 1-7

Project Number: 2220555

SECTION 40 91 00

INSTRUMENTATION
A. All instrumentation equipment shall be stored and protected from dampness and humidity during
construction.
1.08 MAINTENANCE
A. Touch up or refinish damaged paint.
PART 2 - PRODUCTS
2.01 ELECTROMAGNETIC FLOW METERS
A. New flow meter sensor and remote transmitter will be furnished, installed, calibrated, and

configured by the Contractor.

B. New 8"

flow meter (FE/FIT) shall be installed as indicated on the plans in the meter chamber.

Flow meter shall indicate and totalize effluent flow. Flow indication shall be in gallons per minute
with totalized flow units of million gallons. Totalized flow shall be displayed at the transmitter.
Normal operation will be between 150 and 3,000 gallons per minute with an operation range of 6

to 6,100 gallons per minute.

C. Electromagnetic flow meters shall conform to the following Specification unless otherwise noted:

1. Flow meters shall be constructed with the flow transmitter remotely mounted.

2. Flow meter Size: The meter flow tube size shall conform to the line size as noted in B
above.

3. Flow tube sensors shall be Hasteloy C, bullet-nose (pointed) style electrode with stainless
steel ground rings upstream and downstream. Grounding electrodes are not acceptable.

4. Flow tube shall be stainless steel. Process connection shall be carbon steel raised flanges
rated for ANSI Class 150 with a PTFE/Teflon liner. Verify piping drawings to confirm
connection type. Flow sensor housing shall have protection rating to meet IP67
continuous submergence standard.

5. Output: A programmable flow meter shall convert the flow signal of the primary element
into an appropriate linear 4-20mA signal. The output shall be isolated linear and be
capable of driving 0-750 ohms. The electronics shall employ an onboard self-diagnostics
package. Hart Protocol compatible.

6. Relay Contact Scaled Pulse Output: Provide dry contact scaled pulse output option. Relay
contact: Max. 28V, max. 250mA, max. 3w.

7. Unit shall have nonvolatile memory integral with transmitter to save calibration settings
and other information necessary to properly operate.

8. Sampling frequency up to 100 Hz with inherent levels of noise.

9. Empty pipe detection.

10. Reverse flow detection with discrete output to indicate reverse flow through the pipe.

11. Adjustments: The field adjustments required shall be zero and span, and they shall be
adjustable without the use of special test equipment. These adjustments shall allow
adjustment of signal damping and low flow cutoff to calibrate the equipment.

12. High Accuracy Performance: The electronics shall employ all digital electronics to
ensure an accuracy of measurement of £0.2% of rate 1.0 to 30 feet per second. This
accuracy capability will range from +£0.1% to full scale of flow rate. Adjustable flow
range shall meet or exceed 75:1 turndown.

13. Unit Enclosure Rating: Unit shall be rated to meet IP68 continuous submersion under
pressure standard.

14. Grounding: Provide compatible grounding rings and connections to properly ground the
flow tube per manufactures specifications.

15. Transmitter Enclosure Rating: Die-cast aluminum transmitter enclosure shall be rated

NEMA 4.
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Project Name.: Born Court Well 1-7

Project Number: 2220555

16.

17.
18.

19.
20.
21.
22.

23.
24.

SECTION 40 91 00
INSTRUMENTATION

Two-line Integral illuminated digital flow display capable of displaying flow rate and
totalized flow simultaneously. Meter shall be capable of Bi-directional flow with contact
outputs as forward or reverse indication.

Meter shall operate on a 120VAC (60 hz) power source nominally.

Total meter construction shall comply with ISO 9000 Standards and be FM approved. A
computer printout of actual hydraulic calibration traceable to NIST Standards shall be
provided.

Transmitter shall be interchangeable without effect of meter accuracy or the need for
recalibration for all meter sizes.

Provide with Smart Meter Verification option.

Provide required lengths of Manufacturer's cable for remote mounted indicators.
Manufacturers: Base bid Rosemount 8750W with Remote Wall-Mounted Transmitter or
Engineer approved equal by Endress+Hauser.

Provide NSF certification for use with municipal water systems.

Provide a two-year warranty as standard.

2.02 PRESSURE INDICATING TRANSMITTERS (PE/PT)

A.

F.

Transmitter units (a pressure transmitter with the associated sensing element) supplied under this
Contract shall conform to the following Specification unless otherwise noted.

Operating Range:

1. (Station Discharge Pressure) : 0 - 150 psi

Sensor and Transmitter Performance:

L. Accuracy: The electronics shall employ all digital microprocessor based electronics to
insure an accuracy of measurement of 1.5% of span or less.

2. This accuracy capability will range from 10% to 100% of pressure.

3. Stability: less than 0.25% of URL, per year for 5 years.

Pressure Sensor:

1. Material:
a. AISI 316L Stainless steel wetted parts and diaphragm.
b. Housing: Aluminum
c. Teflon O-rings.
d. Silicone fill fluid, or as required for approval.
e. Stainless steel mounting bracket and hardware.
f. Provide stainless steel drain/vent bleed valve and fitting at the connection point.
g. NSF 61 and 372 certified for drinking water approval

Transmitter:

1. Enclosure: NEMA 4X, epoxy covered aluminum housing and transmitter enclosure,
rotatable.

2. Accuracy: +0.25% of span.

3. Rangebility: 10:1.

4. Scale: Calibrated in appropriate engineering units, PSI. Coordinate with Engineer.

5. Display: Multi field backlit LCD display.

6. Output: A programmable pressure transmitter shall convert the pressure signal of the
primary element into an appropriate 2-wire (loop powered) linear 4-20 mA signal
proportional to the pressure input with HART Protocol. The electronics shall employ
temperature compensation features. The output shall be isolated linear and be capable of
driving 0-600 ohms.

7. Connection shall be 2" NPT connections.

Accessories:
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Project Name.: Born Court Well 1-7
Project Number: 2220555

J.

K.

SECTION 40 91 00

INSTRUMENTATION
1. Provide glycerin filled, or equal, diaphragm seal.
a. Process connection 2" NPT.
b. Instrument connection 2" NPT.

Adjustments: The field adjustments required shall be zero and span, and they shall be adjustable
without the use of additional equipment. Adjustments and calibration of the equipment shall not
require a configurator, unless one is supplied.

Provide block and bleed type pressure manifold for new transmitters. The valve manifold shall
have stainless steel body and seat with Teflon packing/seals. Route block and bleed drain piping to
floor.

1. Manufacturers: Rosemount #0306RT23AA11
Mounting:
1. The sensor shall be mounted per the manufacturer's recommendations. Provide bracket(s)

and hardware as required.
Warranty: 5 years standard.

Manufacturers: Rosemount #3051TG2A2B31ABLEB4Q4DIM6DW

2.03 LEVEL TRANSMITTERS (LE/LIT)

A.

Transmitter units (a submersible level transmitter with the associated sensing element) supplied
under this Contract shall conform to the following Specification unless otherwise noted.

Operating Range:
1. 0 —69.2 feet

Sensor and Transmitter Performance:

1. Accuracy: The electronics shall employ all digital microprocessor based electronics to
insure an accuracy of measurement of +-0.25% of span or less.

2. This accuracy capability will range from 10% to 100% of pressure.

3. Stability: less than 0.05% of URL, per year for 5 years.

Pressure Sensor:

1. Material:
a. AISI 316L Stainless steel wetted parts and diaphragm.
b. Viton O-rings.
c. Mineral oil fill fluid, or as required for approval.
d. Stainless steel mounting bracket and hardware.
e. Provide stainless steel drain/vent bleed valve and fitting at the connection point.
f. NSF 61 and 372 certified

Transmitter:

8. Enclosure: NEMA 4X, epoxy covered aluminum housing and transmitter enclosure,
rotatable.

9. Accuracy: +0.5% of span.

10. Rangebility: 2:1.

11. Scale: Calibrated in appropriate engineering units, PSI. Coordinate with Engineer.

12. Output: A programmable pressure transmitter shall convert the pressure signal of the

primary element into an appropriate 2-wire (loop powered) linear 4-20 mA signal
proportional to the pressure input. The electronics shall employ temperature
compensation features. The output shall be isolated linear and be capable of driving 0-
1400 ohms.

13. Connection shall be %" NPT connections.
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Project Name.: Born Court Well 1-7
Project Number: 2220555

L

J.

SECTION 40 91 00

INSTRUMENTATION
Accessories:
2. Provide glycerin filled, or equal, diaphragm seal.
3. Instrument connection 2" NPT.

Adjustments: The field adjustments required shall be zero and span, and they shall be adjustable
without the use of additional equipment. Adjustments and calibration of the equipment shall not
require a configurator, unless one is supplied.

Mounting:
1. The sensor shall be mounted per the manufacturer's recommendations. Provide bracket(s)
and hardware as required.

Warranty: 5 years standard.

Manufacturers: Ametek 575M or Engineer approved equal.

2.04 TEMPERATURE TRANSMITTER (TE/TT)

A.

Continuous Temperature Measurement:

1. Temperature Transmitter:

a. Power: 4-wire, 1-36 VDC.

b. Output: 4-20 mA dc proportional to measured temperature with HART
protocol.

c. Isolation: 500 VDC.

d. Zero Drift: <0.005%/degree C.

e. Span Drift: <0.005%/degree C.

f. Accuracy: 0.1% of span.

g. Sensor Lead Resistance: 10,000 ohms maximum.

h. Open Circuit protection: upscale or downscale selectable.

i Stability: 0.1% reading.

J- Materials of Construction:

1) Enclosure:
a) Housing: 316 Stainless Steel.
b) Paint: Polyurethane.
c) 1/2-inch NPT conduit entry.
d) Rating: NEMA 4X.
k. Manufacturer: Rosemount #644HANAJO6M4F6Q4XA
2. Sensor:

a. Range: -50 to 450 degrees C.

b Surface mount sensor for steel pipe designed to measure internal fluid.

c. 1/8-inch diameter type T thermocouple grounded junction.

d Thermocouple brazed in to a 2-inch x 2-inch x 0.034-inch thick, 304 SS heat
collecting pad, brazed to a flat tipped, grounded junction Style “F” Sensor
attached into a spring steel clamp for mounting.

e. Submit calibration certificate.

f. Manufacturer: Rosemount #214CRTSMBI1S4E0062SLXAXW

3. Thermowell:

a. Mount sensor to measure internal piping temperatures.

b. Provide device with 5-year warranty.

c. Immersion length of 4-inches with tapered stem style.

d. Process connection 3/4-14 NPT.

e. Head Length of 2.2-inch.

f. Material: 316/316L Stainless steel
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Project Name.: Born Court Well 1-7
Project Number: 2220555

SECTION 40 91 00
INSTRUMENTATION

g. Manufacturer: Rosemount #114CE0040TAB2SC022AXW

PART 3 - EXECUTION

3.01 INSTALLATION

A.

Install the control and instrumentation in accordance with drawings, shop drawings, and
manufacturer's recommendations.

Low power DC control signal wires shall be shielded and installed in a separate steel raceway. No
AC power or control wires are allowed in the same raceway. The shielded control wires shall be

sized to be compatible with the distances involved and the equipment selected.

AC control wires shall be in separate conduit and sized to keep voltage drop within acceptable
limits.

All wiring terminating in control panel or other devices shall be properly identified with one-piece
wrap on sleeve type tags or labels with machine lettering.

Before any circuits are energized, all internal and external electrical and mechanical clearances
shall be checked to ensure all installed equipment will function safely and properly.

END OF SECTION
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 4095 10

PROCESS CONTROL PANELS
PART 1 - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the contract, including General and Supplementary Conditions

and Division 01 Specification sections, apply to this section. If differing requirements are
identified elsewhere (in these specifications or on drawings or separate instructions), the more
stringent requirement shall be met.

1.02 DESCRIPTION

A. The work of this section includes provisions for a proposed control panel for proposed well pump
system to be controlled and operated from existing water treatment facility.

B. The scope of work pertaining to this section includes but is not limited to the following major
control items:
L. Born Court Wellhouse
a. Provide proposed “well 1-7 control panel” as indicated and as required.
2. Water Treatment Facility:
a. Modify to existing SCADA system as indicated and as required and as follows:
1) Wiring modifications, wiring, and terminal strips as required.
2) Fiber optic connection to plant SCADA network and integration of

controls with existing SCADA system.

C. The requirements and specifications listed herein pertain to, but not limited to the following types
of control stations and enclosures:
L. Existing SCADA telemetry
2. Proposed well 1-7 control panel.

D. This specification is intended to provide a guideline for the modifications inside existing control

enclosures and cabinets. Not all enclosures will require every specified hardware component listed
herein. Please confirm panel requirements with Division 40 and the drawings.

E. SCADA system operates on the Rockwell CompactLogix platform and is intended to be modified
to incorporate the proposed alarm, control, and monitoring points.

F. Refer to Appendix A of this section for proposed I/O points list to be incorporated into the existing
SCADA system.

G. SCADA system programming and integration shall be performed by Stephen Lozen of Tetra Tech
[Stephen.lozen@tetratech.com, (734) 218-6223)].

1.03 RELATED WORK

A. Section 26 05 00 - Electrical General Provisions

1.04 SUBMITTALS

A. Submit under provision of Division 1.
B. Provide shop drawings and product data for all items approval data is required for:
1. Control Panel
2. Control relays and timers.
3. Wiring terminal strips.
4. PLC remote I/O modules
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Project Number: 2220555

SECTION 40 95 10

PROCESS CONTROL PANELS
5. Motor Starters & Contactors
6. Generator receptacle
7. Miscellaneous wiring devices (receptacles, door switches, thermostats, light switches,
etc.)
8. Other control system components, interface, and indicating devices, etc.
9. Other major devices in control panel

Provide electrical diagrams and layout arrangement diagrams for approval. Include ladder
logic diagrams with rung numbers, conductor and terminal number, coil function description,
contact references and cross-references, timer settings, and device location. Documentation of
existing control panels may not exist or be available to the Contractor. Create existing diagrams to
the extent required to document work required.

Provide complete control panel information for approval including:

L. Scaled and dimensioned fabrication and layout drawings.
2. Detailed device bill of material referencing use and location.
3. Schematic wiring control diagrams in ladder logic type format. Diagrams shall

include rung numbers. Conductor and terminal number, coil function description,
contact references and cross references, timer settings, and type device.

At project substantial completion, per Division 1, provide operation and maintenance manuals
bound in a spiral hard cover binder containing detailed record drawings as provided above
and renewal parts information including source location and maintenance recommendations.

1.05 SPECIAL PROVISIONS

A.

B.

D.

The CONTRACTOR shall engage the services of:

L. A specialty custom panel builder with experience in the water and wastewater field to
supply the station control panel. Qualifications of the panel builder are outlined below:
2. A control and instrumentation subcontractor with experience in installation of control

systems in the water and wastewater field with qualification outlined below:

The control panel shall be fabricated and assembled by a vendor fabricator regularly and routinely
in the special control panel business. Furnish documentation for the control panel is listed below:

1. Complete bill of material of all electrical and physical components mounted in or on the
control panel. Bill of materials shall include a full component description, manufacturer
and complete part number for each component.

2. Dimensioned elevation drawings that show panel size and locations of all internal and
external mounted electrical components. All components shall be noted with an
identification reference back to the bill of materials.

3. Three-line power wiring diagrams and control wiring diagrams. Wiring diagrams shall
include proper nomenclature that reference back to the bill of material. All wiring
diagrams shall include standard vertical line numbering that incorporates the drawing
number for reference purposes throughout the entire drawing set (i.e., Sheet 1, line 10 =
line number 110). All control relays shown in diagrams shall include line number
reference at relay to indicate connection location of relays contacts (underline line
number reference for normally-closed contacts).

All control and instrumentation hardware items shall be furnished but not necessarily
manufactured by a single supplier who has had a minimum of two years of experience in the
manufacture of controls of the type specified herein and who has furnished and installed similar
controls in at least three water control systems.

The custom panel builder and control and instrumentation subcontractor shall have experience in
the water and wastewater field. Specifically, these organizations and individuals shall have been
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 4095 10
PROCESS CONTROL PANELS

involved in construction and start-up of control and instrumentation on a minimum of three water
or wastewater systems or more.

1.06 DELIVERY, STORAGE AND HANDLING

A. All equipment shall be stored and protected from dampness and humidity during construction.
B. Touch up or refinish damaged paint. Replace any equipment damaged or affected by
dampness/wetness.

PART 2 — PRODUCTS

2.01 GENERAL
A. Functionally similar components shall be products of a single manufacturer.
2.02 EXTERIOR CONTROL PANELS:

A. Control Panels shall be furnished and installed as shown on the drawings and in the Special
Provisions.

B. Control Panels shall be free standing, vented NEMA 3R type. Panels shall be fabricated from mild
steel, welded construction with strut channel or angle iron reinforcement frame. Panels shall be
painted white. Front doors shall be the full height of the panel, pan type with steel piano hinges
with mechanical hold open devices and three-point latching handles with defeater mechanism.
Provide a double-hinged padlock hasp. Panels shall be manufactured by Saginaw Controls and
Engineering, Hoffman, B-Line or 'Approved' equal.

C. Control panel shall have interior doors constructed of 12-gauge stainless steel with continuous
hinge for mounting interior disconnect switch handle, ammeter display, elapsed time meter,
pushbuttons, pilot lights, and any digital displays.

D. Panel cutouts shall be located as shown and in accordance with best panel design standards.
Suitable internal front panel stiffeners shall be installed as required to prevent buckling and
maintain a flat surface. All digital meter displays, ETMs, etc. shall be mounted at eye level.

E. Panel interiors shall be white. Panel exterior surface shall be gray.
F. The panel interior shall have a GFCI duplex convenience outlet as shown.
G. Panels shall have sufficient print pockets inside the access doors or panels to hold detailed wiring

and interconnect diagrams. One copy of the relevant drawings shall be provided and placed in
these pockets. An additional copy of detailed wiring and interconnect diagrams shall be
laminated and mounted on inside surface of outer door.

H. Gray slotted plastic wire duct shall be used to route AC/DC wiring within the panels. Blue slotted
plastic wire duct, marked 'INTRINSICALLY SAFE WIRING ONLY', shall be used to route
intrinsically safe (IS) wiring within the panels. Wire duct shall be run in continuous length with
Snap-On covers. Minimum size 2"W x 2"D. Slotted plastic wire duct shall be as manufactured
by Panduit, Wire Mold, or equal.

L The panels shall be provided with separate terminal blocks for all power, signal and control wiring
to be connected to field mounted devices and circuits entering or leaving the panel. Ten percent
spare terminals shall be provided.
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 4095 10
PROCESS CONTROL PANELS

J. Panels shall come equipped with door switched, 120VAC, LED panel light, located in top of
enclosure. Light fixture shall provide a minimum of 300 lumens.

K. Nameplates shall be black plastic laminate with white filled legend engraving. Nameplates shall be
adhesive attached.

L. Panels shall be sized to allow 20% additions and modifications.
M.  Provide 1" x 6" x 1/4" solid copper ground bar, minimum. Bus bar shall be sized as required to
provide space to conveniently terminate each ground connection to the grounding

electrode/grounding electrode system. Mount ground bus on insulated bracket.

N. Provide universal ground bar with length as required to provide space to individually terminate
each ground wire plus 10% spare space.

0. The panel shall be design to allow for a minimum of 5" clearance at the bottom of the panel for
field wiring and terminations. All permanently mounted devices shall be above this area.

P. Provide all labeling as required by NEC, NFPA, OSHA and UL 698A including arc flash labeling
required by the NEC Code.

2.03 CONTROL PANEL WIRING SYSTEMS

A. Internal control panel wiring shall be provided as specified in Section 26 05 19.
B. Wiring Terminal Blocks:
1. Terminal blocks shall be rated as a minimum for the following:
a. 120V AC & DC wiring — 300VAC, 15A.
b. UL Listed per UL 486E and UL1059.
2. Terminal blocks screw terminal type with barriers between each set of terminals and

individual termination points for each conductor. Terminals shall be nickel plated with
stainless steel screws. Terminals shall be housed in an insulated finger-safe housing.
Terminal blocks shall be a single level block. Wire size terminal range should be a
minimum #22 AWG to #12 AWG.

3. The panels shall be provided with separate terminal blocks for all power, signal and
control wiring to be connected to field mounted devices and circuits entering or leaving
the panel. Ten percent spare terminals shall be provided.

4. Terminal strips shall be suitable for DIN rail mounting on the same channel as relays,
starters, and contactors. Terminal blocks shall come with end stops, end barriers, jumpers
as required.

5. Identify terminal strips with permanent labels.

6. Provide ground style terminal blocks for ground wiring in panels. Terminal block shall be
specifically color coded (green/yellow striped).

7. Terminal block color coding:
a. Gray:  Standard control internal & field wiring
b. Black: 120V control power wiring
c. White: 120V neutral wiring
d. Blue: Intrinsically safe wiring
e. Green/Yellow:  Ground wiring

8. Design based on Allen-Bradley or equal by Panduit, Phoenix Contact, or Square D.

C. Gray slotted plastic wire duct shall be used to route AC/DC wiring within the panels. Wire duct

shall be run in continuous length with Snap-On covers. Minimum size 2"Wx2"D. Slotted plastic
wire duct shall be as manufactured by Panduit, Wire Mold, or equal
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SECTION 40 95 10
PROCESS CONTROL PANELS

Provide separate 6" (minimum) copper ground bar in panel for grounding requirements in the
panel. Size ground bus for a maximum of one conductor per lug/terminal.

2.04 CONTROL RELAYS

A.

Control and Auxiliary Relays: Provide plastic enclosed plug-in with contacts rated not less than 10
amperes at 120VAC contact arrangement to be double pole or three-pole, as required, double
throw. Plug-in sockets to be 8-pin or 11-pin tube type with screw terminals for mounting on DIN
rail or backplates. Acceptable manufacturers are Allen-Bradley, Square D, Potter Brumfield, or
Idec.

2.05 PLC CONTROL SYSTEM

A.

General:

L. General: All new PLC components shall be compatible with the existing City of
Kalamazoo telemetry system. Contractor shall verify system configuration with the
Owner/City of Kalamazoo. Programming shall be by Owner/City of Kalamazoo.

2. Provide Allen Bradley CompactLogix remote /0O module to interface with existing PLC
controller within water treatment plant. Provide 10 expansion cards equipped with all
components, single or multiple power supplies as required by the application and all 10
interface cards, wiring terminals, racks, rack cabling and rack dividers, end-caps and
terminators as required, as well as with communication cables for a complete control
system. Equipment shall be adjusted as required where compatibility and interaction with
other specified components are limited or are not supported by the manufacturer.

Terminal blocks: 4x - 5069-RTB18-SCREW RTB, 1x — 5069-RTB5-SCREW
Ethernet adaptor: 5069-AENTR

24Vdc input module: 5069-I1B16

24Vdc output module: 5069-OB16

Analog input module: 5069-1F4IH

Analog output module: 5069-OF4

me e o

2.06 PANEL HEATERS:

A.

Heater kW output shall be sized to maintain a temperature within the panel for electronic devices
(Soft Starters, transmitters, pump controller, etc.) to properly operate within specification during
normal ambient conditions for the cold season. Minimum rating shall be 400 watts.

Electric heaters should be centered as low as possible on an interior enclosure panel.

For maximum efficiency and longevity, the heater should be mounted in a vertical position with
the terminal block to the bottom and the air outlet openings at the top in a sealed enclosure free
from dust or debris

Do not install heaters on wood panels.

Heat sensitive components should not be placed near the heater discharge area.

Electric heaters are not designed for use in dusty, dirty, corrosive, or hazardous locations.

Heater can only be installed in a totally enclosed metal enclosure.

Heater shall be manufactured by Hoffman or equal.

fr\projects\pnm074\pm\specs\elec\40 95 10 process control panels.docx
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Project Name: Born Court Well 1-7
Project Number: 2220555

SECTION 40 95 10
PROCESS CONTROL PANELS

2.07 COOLING FANS:

Cooling Fan Package shall include fan, air filter, composite air plenum, finger guard, and grille.
Air filter shall provide good arrestment of airborne dirt with minimal pressure drop.

Durable composite air plenum and grille shall take up minimal enclosure space. Plenum shall
permit even airflow through the filter for maximum filtering efficiency. Unit shall contain an
integral and removable finger guard on either side of the plenum.

Air filters shall be accessible for cleaning from outside the enclosure.

Fan impellers shall be dynamically balanced and molded from polycarbonate material.

Cooling fan shall provide a minimum CFM to provide heat relief for soft starters and other
electronic devices to prevent overheating.

Fan shall conform to UL 508, CSA and CE standards.

Cooling fan shall be manufactured by Hoffman, SCE, or approved equal.

2.08 LOUVERS:

G.

Louvers shall provide ventilation in enclosure to reduce excessive internal heat or moisture.

Louver plates shall be made from 14-gauge steel with an ANSI 61 gray polyester powder finish
over phosphatized surfaces.

Louver shall be furnished with necessary hardware mounting.
Louver shall be furnished with washable aluminum air filter.
Louver shall be manufactured by Hoffman, SCE or approved equal.

Provide sealed painted metal rain shroud around perimeter of louver frame to prevent exposure to
rain and snow. Shroud shall be fabricated to match similar metals to enclosure.

Louver shall be manufactured by Hoffman, SCE or approved equal.

2.09 TERMINAL BLOCKS:

A.

Provide 35mm DIN rail (channel) mount terminal blocks, as required, rated at 300V, 30A
maximum, for interconnections with field equipment.

Terminal blocks shall be sectional type, have white marking strip for numbered identification,
connections, recessed screw heads compression clamp, test point and comb type jumper(s).

Segregate terminal blocks used for DC signals, AC control and power wires.
Power distribution blocks (PDB) shall be used as required for 480 V power distribution wiring
within the panel or enclosure. Power distribution blocks shall be sized according to wiring

requirements in the panel.

Allen-Bradley Model 1492 terminal blocks.

fr\projects\pnm074\pm\specs\elec\40 95 10 process control panels.docx
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Project Name: Born Court Well 1-7
Project Number: 2220555
SECTION 4095 10

PROCESS CONTROL PANELS
2.10 SURGE PROTECTION DEVICES (SPD):
A. General Requirements:
1. Tested for 10,000 operations of simulated lightning wave shapes.
2. The case shall be constructed of aluminum.
3. Low Voltage Lightning and 480VAC Delta Three-Phase Surge Suppression:

System shall be rated for 600 volt maximum.

Able to withstand individual strokes of over 40,000 amps without deterioration.
System shall be listed and labeled by U.L.

Manufacturer: Transtector model I2R SA240D or approved equal.

o o

Low Voltage Lightning and 240VAC Single-Phase Surge Suppression:

System shall be rated for 150 volt maximum.

Able to withstand individual strokes of over 10,000 amps without deterioration.
System shall be listed and labeled by U.L.

Manufacturer: Transtector model I2R IEP 120-10 or approved equal.

PNk

2.11 ELAPSED TIME METERS:

A. Meter shall be an odometer style, non-resettable 6-digit display.
B. Meter shall be designed for panel mount applications.

C. Shall be accurate to 0.025%

D. Wire connections via spade type terminals.

E. Manufacturers: Yokogawa 240 Series.

2.12 THERMOSTATS:

A. Thermostats controlling electric heaters and cooling fans shall be heavy duty line voltage rated 16
amps at 120V for pilot duty sized for the contactor coil load, adjustable range 45° F to 85° F.

B. Single pole double throw suitable for energizing the electric heat load on falling temperature or
energizing the electric cooling load on rising temperatures.

C. The thermostat shall be Hoffman or equal by Honeywell or Chromalox.
2.13 FUSES:
A. 250 V Fuses: Class J, one-end rejection or to fit mountings specified, 1/10 to 600 amps, 200,000

amp interrupting rating.

B. Bussmann Low-Peak. LPN-R, dual element, time delay with short circuit protection for motor,
transformer, welder, feeder, and main service protection.

C. 600 V Fuses:

1. Class RK 1, one-end rejection or to fit mountings specified, 1/10 to 600 amps, 200,000
amp interrupting rating. Bussmann Low-Peak, LPS-R, dual element, time delay with
short circuit protection for motor, transformer, welder, feeder and main service
protection.

fr\projects\pnm074\pm\specs\elec\40 95 10 process control panels.docx
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Project Name: Born Court Well 1-7

Project Number: 2220555

SECTION 40 95 10

PROCESS CONTROL PANELS
2. Class CC, fast acting, single element, 1/10 to 30 amps, 200,000 amp interrupting rating.
Bussmann Limitron KTK-R, UL listed for motor control circuits, lighting ballasts,
control transformers, and street lighting fixtures
3. Class L, bolt-in type, 601 to 6000 amps, 200,000 amp interrupting rating. Bussmann Hi-
Cap, KRP-C, time delay for overload and short circuit protection for motor, transformer,
feeder, and main service protection.
D. Spare Fuses: for each type provide the following:
1. Power Fuses: One spare of each type and rating.
2. Control Circuit Fuses: 10% or minimum of three (3) of each type and rating.
E. Manufacturers: Bussmann, Gould Shawmut, or Littelfuse.

2.14 INDICATION DISPLAYS:

A. DIGITAL PANEL METERS
1. Inputs: Current (4-20mA), Voltage (0-10V), Thermocouple, RTD
2. Accuracy: +/- 0.05% FS +11 count; +/- 0.1% FS +/-2 counts for square root
3. Environment:
a. NEMA 4X, IP65, panel gasket provided
b. Operating temperature: -40 to 65°C (-40 to 149°F)
c. Storage Temperature: -40 to 85°C (-40 to 185°F)
d. Relative humidity: 0 to 90% non-condensing
4. Programming methods: four front panel buttons, cloning with Copy feature
5. Noise filter: Programmable 2 to 199
6. Display update rate: Process/RTD: 3.7-5/sec; TC: 1.8-2.5/sec
7. Password restriction capable
8. Settings stored for minimum of 10 years via non-volatile memory
9. Power supply: 12-36VDC; 12-24VAC, 6W max.
10. Dimensions: 4.68” x 2.45” x 4.19”
11. Manufacturer: Precision Digital model#PD765-7X0-00
12. Warranty: 3 years parts and labor

2.15 INDUSTRIAL ETHERNET SWITCHES:

A. Unmanaged Ethernet switch:

1.
2.

Novs W

PART 3 - EXECUTION

Processing Type: Store and forward switching.

Ports: 10/100 Mbps, 10Base-T/100Base-TX with auto crossing and auto negotiation. 5
port minimum, additional ports where indicated on the Drawings.

Vibration, shock and humidity ratings shall be suitable for industrial use

0 °C to 60 °C (32 °F to 140 °F) operating temperature range

Mounting: 35mm DIN rail. Provide additional brackets as required.

10-30 VDC nominal input voltage.

Manufacturer:, Belden (Hirschmann), Red-Lion (N-Tron Series), Antaira, Moxa, or equal
by Cisco.

3.01 INSTALLATION

A. Terminate conduits in cabinet with lock nut and bushing.
B. Install the control system in accordance with drawings, shop drawings, and manufacturer's
recommendations.

fr\projects\pnm074\pm\specs\elec\40 95 10 process control panels.docx
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Project Number: 2220555

SECTION 40 95 10
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Provide isolation relays as required where signal or voltage from remote devices are incompatible
with and/or cannot be wired directly to control panel component.

Low power DC control signal wires shall be shielded and installed in a separate steel
raceway. No AC power or control wires are allowed in the same raceway. The shielded control
wires shall be sized to be compatible with the distances involved and the equipment selected.

AC control wires shall be in separate conduit and sized to keep voltage drop within
acceptable limits.

All wiring terminating in control panel or other devices shall be properly identified with one-
piece wrap on sleeve type tags or labels with machine lettering.

3.02 FINAL START-UP AND DEMONSTRATION

A.

Provide the services of an experienced, competent service engineer for a minimum of four 4-hour
days not including travel time for start-up assistance. Service engineer shall be responsible for:

Checking the installation including wiring and connections.

Executing a complete start up demonstrating the operation of the equipment to the Owner.

All modes of operation and alarm annunciation shall be demonstrated.

Contractor shall conduct a Final Start Up and Demonstration of the system. It is mandatory that
the Contractor shall have the instrumentation contractor and electrical contractor onsite the day of

the final start up.

Contractor shall provide written notice to the Owner's Representative and Controls and
Instrumentation Contractor forty-eight (48) hours in advance of intended start-up visit.

3.03 Process Control 10 List:

A.

Refer to Appendix A of this section for the proposed 1/0O list.

END OF SECTION

fr\projects\pnm074\pm\specs\elec\40 95 10 process control panels.docx
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APPENDIX A - 10 LIST

Project Name: Born Court Well 1-7
Project Number: 2220555

SCADA
CONTROL EQUIPMENT | Signal Type DESCRIPTION Vo Indication Alarm Totalize | Historize
PANEL TYPE
TYPE |
Well House CP Signals

CP Remote 1/0 24VDC Well Pump Running DI X X X
CP Remote 1/0 24VDC Well Pump Fault DI X X
CP Remote 1/0 24VDC Heat Trace Fault Alarm DI X X
CP Remote 1/0 24VDC Call for Well Pump to Run DO X
CP Remote 1/0 4-20mA Well Level Al X X X
CP Remote 1/0 4-20mA Well Temperature Al X X X
CP Remote 1/0 4-20mA HART |Outflow flow rate Al X X X X
CP Remote 1/0 4-20mA Outflow Pressure Al X X X
CP Remote 1/0 4-20mA Outflow flow rate to display AO X
CP Remote 1/0 4-20mA Outflow Pressure to display AO X
CP Remote 1/0 4-20mA Well level AOQ X

F:\Projects\PNMO074\PM\Specs\Elec\40 95 10.2 APPENDIX A 10 LIST.xlIsx 1
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Do WORK PRACTICE
City of Kalamazoo

Public Services Department

WP Number: Computer Path:
WP wsuppy010 M:\Public Services\Water Supply\Work Practices
Title: Written By: Brock VanDyken Date: 06/13/2023

Water Facility Enter

Reviewed By: Date:

Approved By: Joe Bonhomme Date: 06/14/2023

. PURPOSE AND SCOPE:

The Purpose of this work practice document is to provide steps necessary to ensure better Water
Supply Facility security and knowledge of who is entering facilities and for what purpose.

This document does not give location of buttons, timers, or keypads for entry alarms. This
information can be obtained from Water Supply (337-8179).

1. REQUIREMENTS

A. Permission to perform work in or around Water Supply Facilities.

B. Notification to Water Supply of who is entering which facility. So that we know that entrants
are authorized to do so and for what reason.

C. Knowledge of where to find and how to use the alarm deactivation device.

I11.  DEFINITIONS

Public Services Personnel — This includes but is not limited to: Well Drillers, Water
Maintenance, Lab Techs, Process Control, Electricians, Water Supply, Engineering, Utility
Locators, Building Maintenance, and all others doing work in and around these facilities.

Water Supply Facility — Includes any water pumping station, storage tank, boost/bleed station,
pit, or any other water facility.

Normal hours — 7:00 AM to 3:30 PM

After hours — 3:30 PM to 7:00 AM

IV. RESPONSIBILITIES:

During normal hours all Public Services Personnel, Private Contractors, and Consultants are
to contact Water Supply by Phone (337-8179), before entering any Kalamazoo Water Supply
Facility. Call Water Supply (337-8179) to make sure all alarms are reset, and the area is secure
before you leave. After hours ALL persons are to contact Water Supply on-call Personnel by
phone (337-8874) before entering any Kalamazoo Water Supply Facility.


file://///kalamazoocity.org/kzooshare/public/Public%20Services/Water%20Supply/Work%20Practices

V. PROCEDURE:
Proper procedure for all persons entering and exiting water facilities in the field.

1.

N

Prior to entry

A. During normal operating hours call Water Supply (337-8179) on which facility

you are entering.

B. After hours call Water Supply on-call Personnel (337-8874) on which facility you

are entering.
Open door or hatch and enter.

Press button, keypad or turn time to deactivate alarm mode. You will have 30 seconds

to complete the circuit.

A. If you don’t actuate the alarm defeat devise, Water Supply will consider you
under duress and will call 911 to have the police come and checkout the situation.
B. If you need to work at the station for an extended period of time call Water

Supply so that they can override the alarm timer on SCADA.

e 337-8179 — during normal operating hours

e 337-8874 — after hours

Shut doors or any other openings that you passed through and lock up. Call Water
Supply to make sure all alarms are reset, and the area is secure before you leave.
A. 337-8179 — during normal operating hours

B. 337-8874 — after hours

VI. REFERENCES:

VIl. WORK PRACTICE REVISION HISOTRY:

Revision

Date

Approval
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SECTION 2

SPECIFICATIONS FOR

EXCAVATING, TRENCHING, & BACKFILLING FOR UTILITIES

2.01

2.02

2.02.01

2.02.02

PN
03/2023

DESCRIPTION OF WORK

The work must consist of furnishing all materials, equipment, and labor for excavating,
trenching, and backfilling for utilities. The work also must include the necessary
clearing, sheeting and shoring, boring and jacking, dewatering, pipe embedment, and
other appurtenant work.

The work must be performed in accordance with the specifications and drawings, the
MDOT 2020 Standard Specifications for Construction and the following specifications.

CLEARING, BRUSHING & TREE REMOVAL

General

The Contractor must perform all clearing, brushing, and tree removal required for the
proposed construction. Where indicated on the drawings for a specific area, that area
must be completely cleared in accordance with Sections 201 and 202 of the MDOT
2020 Standard Specifications for Construction. The Contractor must notify the Engineer
48 hours (two working days) prior to commencement of clearing, brushing and tree
removal. Clearing and brushing must be confined to the limits of the right-of-way or
easements unless otherwise directed and must be kept to a practicable minimum.

Trees marked "Remove" on the drawings must be taken down and removed from the
right-of-way in a manner that does not endanger the adjoining property or persons or
traffic using the right-of-way. Unless approved otherwise by the Engineer, stumps of
trees are to be removed. All stump removal must be considered included in the major
items of work to the project.

Selective pruning of trees will be permitted to allow operation of the Contractor's
equipment. Trees must be pruned neatly, and the scars from pruning or other damage by
the Contractor's equipment must be covered with a preservative.

Tree removal and clearing must be performed in accordance with Federal, State, and
Local requirements including seasonal limitations. If work cannot be completed within
seasonal limitations, and additional evaluation is required to proceed, the Contractor
must pay for such services.

Preservation of Trees

Because of the special concern for preservation of trees, all trees six (6) inches in
diameter and larger, measured at a point 4-1/2" above the ground line at the base of the
1
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2.02.03

2.02.04

2.03

PN
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tree, which are to be removed have been marked on the drawings. Where there is more
than one tree that has grown from a common stump, each tree is measured as a separate
tree. All other trees are to be preserved unless written permission for removal is
obtained from the Owner and/or the Engineer. Where tunneling is necessary to preserve
a tree, it must be included in the major items of work. Trees that may have to be
tunneled may or may not be specified on the drawings. Where tunneling is necessary,
excavation may have to be done by hand to prevent damage to the tree or to its roots.
When tunneling or excavating is done close to a tree to be preserved, every effort must
be made to preserve the main roots.

Disposal of Debris

All trees, brush, and stumps from clearing and brushing operations must be disposed of
by the Contractor by hauling from the site, or other suitable means approved by the
Engineer. Burning of debris will be allowed if approved by the Engineer and Owner.
The Contractor must obtain the necessary burning permits and must comply with the
safety regulations required.

Measurement & Payment

The cost of all clearing, brushing, tunneling, and protection of trees which are left
standing must be considered included in the major items of work unless specific items
have been provided in the Proposal in which case the prices must be payment in full for
performing this work as specified herein. All tree preservation must be included in the
major items of work to the project. Trees will be measured at a point 4-1/2' above the
ground line at the base of the tree. Where more than one tree has grown from a common
stump, each tree is measured as a separate tree. Trees smaller than six (6) inches in
diameter will not be considered pay items.

REMOVAL OF SURFACE IMPROVEMENTS

Surface improvements such as sidewalks, improved lawns, drives, curb and gutter, and
all types of pavement must be removed just prior to excavating or trenching operations.
All improvements must be cut at the expected trench width prior to excavating using

suitable equipment which does not damage the improvement outside of the trench area.

Concrete and bituminous pavement and drives must be cut with a pavement cutting saw.
The depth of the cut must be the full depth of the pavement. Pavement crushers or
breakers of any type are prohibited unless specifically authorized by the Engineer.
Pavement which is removed must not become mixed with backfill material. Power
equipment may be used for pavement removal, provided that damage is not caused to
improvements which are to remain.

Removal of surface improvements must be included in the major items of work and no
specific payment will be made therefore unless specific Proposal items are provided, in
which case the prices bid must be payment in full for performing this work as specified
herein.
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EXISTING SOIL / SUBSURFACE CONDITIONS

Where provided, the soil borings shown on the construction drawings are being
furnished for the convenience and general information only. The data shown on the
boring logs represents soil and ground water conditions encountered at the respective
boring locations at the time of boring. Variations may occur between these locations.
Additionally, the stratigraphic lines represent the approximate boundaries between soil
types; however, transitions may be more gradual than what is shown. The Contractor
will be responsible for making themselves familiar with subsurface conditions by
whatever means they deem necessary and shall make their own determinations
therefrom.

EXISTING UNDERGROUND UTILITIES & STRUCTURES

Location

No less than three (3) working days prior to excavating, the Contractor is to call “MISS
DIG” at 1-800-482-7171 or 811. Existing utilities are shown only at their approximate
locations based on information and data furnished to the Engineer by the owners of such
underground facilities. Neither the Engineer nor the Owner guarantees the accuracy or
completeness of any such information or data. The Contractor must be solely
responsible for determining their exact elevations and location in the field. The
Contractor must notify the owners of all underground utilities before starting any work.
House sewer connections, water and gas services, and other utility lines may not be
indicated on the drawings. However, the Contractor must make every effort to locate all
underground utilities from information obtained from the utility owner or by
prospecting in advance of trench excavation.

Replacement

Certain underground utilities such as sewers may require removal and subsequent
replacement in lieu of supporting or bracing during the proposed construction, or the
Contractor may elect this option when temporary provisions to maintain essential
services have been previously approved by the Engineer.

Unless otherwise specified, any utilities removed during the proposed construction must
be replaced by the Contractor. Materials and installation must be equal to or better than
original construction in every way. Salvaged materials may be reused when they are in
good condition, and a satisfactory installation can be accomplished in the judgment of
the Engineer.

Replacement of existing utilities must be considered included in the major items of

work unless specific items have been provided in the Proposal, in which case the prices
bid must be payment in full for performing this work as specified herein.

Relocation
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Should any pipe or other existing utility require raising or lowering or moving to
another location because of interference with the pipe or structure being constructed
under these specifications, such changes which in the opinion of the Engineer are
necessary must be made by the Contractor unless otherwise specified. Relocation of the
utility shall be coordinated with the utility owner and comply to their requirements.
Relocation of existing utilities must be included in the major items of work unless
specific items are provided in the Proposal.

Reconnection

Where lateral services, house connections, or other pipelines require reconnection to
the proposed utility, as is the case when an existing utility is being reconstructed, the
Contractor must make these connections as specified or as shown on the drawings. All
costs for making these connections, including provisions for maintaining flows and
providing temporary service during the proposed construction, must be included in the
major items of work unless specific items are provided in the Proposal.

Utilities to be Abandoned

When pipes, conduits, sewers, or other structures are removed from the trench leaving
dead ends in the ground, such ends must be fully plugged or sealed with brick and
mortar by the Contractor to obtain a soil-tight condition. Abandoned structures such as
manholes or chambers must be entirely removed unless otherwise specified or shown on
the drawings.

All materials from abandoned utilities which can be readily salvaged must be removed
from the excavation by the Contractor and stored on the site or loaded on the Owner's
truck as directed by the Engineer. Owner must have first claim to salvageable materials.
The Contractor is responsible to dispose of salvageable materials not desired to be kept
by the Owner.

All costs for abandoning utilities and for removing and salvaging materials, when
required, must be considered included in the major items of work unless specific items
have been provided in the Proposal, in which case the prices bid must be payment in full
for performing this work as specified herein.
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2.06

2.06.01

2.06.02

2.06.02.01

EXCAVATING & TRENCHING

General

Excavating and trenching operations must at all times be conducted in a safe, orderly
manner using methods and equipment designed and suited to the intended use by
personnel experienced in the work being performed.

None of the requirements or provisions specified herein or shown on the drawings must

nullify or restrict any safety provisions required by any regulation or law governing the
protection and/or safety of persons or property.

Width of Trench

The width of the trench must be ample to permit the pipe to be laid and joined properly
and the pipe embedment material and backfill to be placed and compacted per pipe
manufacturer’s recommendations. Trenches must be of sufficient extra width when
required as will permit the convenient placing of trench supports, sheeting, and bracing.

When the trench width above the top of the pipe is appreciably greater than that which
is reasonably required by project conditions in the judgment of the Engineer, any
additional cost for backfill material, surface restoration, or other items that are the result
of such excess width must be borne by the Contractor.

When installing pipes in areas of rock, refer to section 2.06.05 for minimum trench
clearance.

Width of Trench for Rigid Pipe

In order to limit excessive loads on rigid pipe, the maximum width of trench for pipe 36
inches and larger in diameter must not be more than twice the nominal diameter. For
smaller sizes of pipe, the maximum width of trench must be not more than 3 feet greater
than the nominal diameter of the pipe except as otherwise specified or directed. The
above limiting restrictions on trench width apply from outside bottom of pipe to outside
top of pipe.

Where the width of trench within these limits exceeds the maximum limit specified, the
Contractor must install a heavier class of pipe or use other means to provide additional
load-carrying capacity at no additional cost to the Owner. Any changes in class of pipe
or other variation must be approved in writing by the Engineer before the work
progresses.

2.06.02.02 Width of Trench for Flexible Pipe

PN
03/2023

Unless otherwise specified or approved by the Engineer, the minimum width of trench
must be per pipe manufacturer’s recommendation based on the pipe material, native soil
conditions, and selected embedment material, or the minimum width to achieve
specified compaction, whichever is greater.

5
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2.06.03

2.06.04

2.06.04.01

2.06.04.02

2.06.05

2.06.05.01

PN
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Excavating to Grade

The trench must be excavated to a depth required for the proper installation of the pipe
and placing of the pipe embedment material as specified.

Any part of the bottom of the trench excavated below the specified subgrade must be
refilled with approved materials compacted to 95% of maximum unit weight in
accordance with MDOT procedures at no additional cost to the Owner. If additional
excavation is required to correct unstable foundation conditions, payment will be made
as specified in Section 2.07.

Sheeting, Shoring, Bracing, & Shelving

General

The Contractor must brace or slope back the sides of all excavations in accordance with
current MIOSHA regulations. The Contractor must be responsible for compliance to
such regulations and for the design, installation, and maintenance of all excavation
safety measures.

Measurement & Payment

Unless otherwise specified in the Proposal, the costs incurred in the installation of
bracing, sheeting, shoring, and shelving must be included in the unit price bid for the
work being performed.

If during the course of construction, field conditions require sheeting to be left in place
as directed by the Engineer, the Engineer will negotiate payment with the Contractor in
accordance with the contract provisions for extra work unless specific items have been
provided in the Proposal.

Rock Excavation

General

Wherever the word rock is used in these specifications, it means boulders, solid ledge
rock, and other minerals geologically placed and of a hardness when first exposed of 3
or greater in scales of mineral hardness, which in the opinion of the Engineer requires
continuous use of drilling and blasting or special power equipment for its removal.

Soft disintegrated rock which can be removed with a power-operated excavator or with
hand tools and loose, shaken, or previously blasted rock and broken stone in rock
fillings will not be classified as rock, nor will it be included in measurements for
payment.
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Hardness

The Engineer will determine the hardness of the material or minerals in question. The
following accepted hardness will be used as a guide in the field for specific situations:

Gypsum - hardness of 2

Fingernail - hardness of approximately 2-1/2
Calcite - hardness of 3

Copper Coin - hardness of approximately 3
Brass Pin - hardness of approximately 3

A mineral with a hardness of 3 will scratch a copper coin and can be scratched with a
brass pin. Determinations of hardness which cannot readily be determined in the field
will be resolved by laboratory analysis of the material in question.

Blasting

Where blasting is necessary, the Contractor must obtain the required permits and
licenses at its own expense. This work must be done with due regard to the safety of
workmen, other people, and public and private property. The method of covering blasts,
amounts of charges used, and the general procedure for doing this work must conform
to the standard practice and must meet all requirements of local ordinances and other
regulations and will be subject to the approval of the Engineer.

Clearance

Rock must be removed to provide a clearance for all pipes, appurtenances, or structures
of at least eight (8) inches below, and a minimum of eight (8) inches on each side of the
pipe, appurtenance, or structure.

The specified minimum clearances are the minimum clear distance which will be
permitted between any part of the pipe or appurtenances being laid and any part, point,
or projection of the rock.

Measurement

Only boulders of 1 cubic yard or greater in volume that cannot be removed with power
excavating equipment or rock as defined herein will be measured for payment.
Measurements of rock will be made by the Engineer after rock is removed from the
excavation by measuring the trench before the pipe is installed.

The cross-sectional area will be measured at 25-foot intervals or closer if required to
accurately measure the trench. The maximum depth which will be measured for
payment must be from the top of the rock formation to the specified subgrade for the
pipe embedment material. The maximum width of trench to be considered for payment
must be as follows:
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1. Below outside top of pipe, maximum width must be the outside diameter of the pipe
bell plus 12 inches but not less than 30 inches.

2. From outside top of pipe to top of rock formation, maximum width must be
computed based on a 5 on 1 slope vertically for the sides of the trench.

The volume will be computed by the Engineer using the method of average end areas

based on measurements of rock actually removed subject to the maximum limits
specified.

Basis of Payment

Rock excavation will be paid for at the contract price per cubic yard, which price will be
payment in full for completing all work as specified herein including removal and
disposal of the rock.

If a unit price has not been established in the Proposal, payment to the Contractor will
be based on the contract provisions for extra work.

Dewatering

The Contractor must provide and maintain adequate dewatering equipment to remove
and dispose of all surface and ground water including water or sewage from exposed
sewers or water mains, from all excavations and trenches, or other parts of the work.
Each excavation must be kept dry during the preparation of the subgrade and
continually thereafter until the structure to be built or the installation of the pipe line is
completed to such extent that no damage from hydrostatic pressure, flotation, or other
cause will result.

Where work is in soil containing an excessive amount of water, the Contractor must
provide, install, and maintain suitable well points or wells connected to manifolds or
reliable pumping equipment, or other suitable groundwater dewatering methods, and
must so operate the dewatering system to ensure proper construction of the work.

Contractor must submit a groundwater dewatering plan to the Owner. The plan must
include the proposed dewatering strategy, including anticipated discharge rate(s) and
location(s). Trench underdrain systems, or similar, will require additional information
subject to project specific requirements. Discharge of water from groundwater
dewatering operations shall be in accordance with all Federal, State and Local
requirements, including discharge rate limitations. The Contractor must filter
groundwater dewatering discharge and make every effort to prevent sand, sediment, or
debris from entering any existing pipeline or conduit which they may use for drainage
purposes.

The repair or cleaning of drainage structures made necessary by the Contractor's
operations must be performed by and at the expense of the Contractor. Arrangements
for discharge of groundwater into any public sewer must be previously approved by the
Owner of the receiving sewer. Should the Contractor identify potential contamination in
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the water from the groundwater dewatering operation, via visual and/or odor, the
Contractor shall immediately notify the Engineer.

Dewatering including the use of stone or gravel for dewatering purposes when required
will not be paid for separately but will be included in the contract price for the major
items of work.

The Contractor must limit the dewatering operation to the minimum time and depth
required for construction. The Contractor will be required to furnish temporary water
service and/or provide potable water at the direction of the Engineer to property owners
whose wells are affected by the dewatering operations.

SUBGRADE
The subgrade for pipe and/or structures must be firm, dense, and thoroughly compacted
and consolidated, free from mud and muck, and sufficiently stable to remain firm and

intact underfoot.

Unstable Foundation

When the soil beneath the normal pipe embedment area is soft or unstable, even with
adequate dewatering, or in the opinion of the Engineer cannot support the pipe or utility,
further depth must be excavated and refilled to the proposed grade with MDOT Class 11
granular material (for plastic pipe the material must comply with ASTM D2321)
compacted in twelve (12) inch layers to 95% of maximum unit weight in accordance
with MDOT procedures, or other approved means must be employed to assure a firm
foundation for the utility. The volume of unstable foundation removed and replaced
with approved materials for which payment will be allowed will be determined in cubic
yards of material, compacted in place, unless otherwise specified on the drawings or in
the proposal. Volume will be based on the actual width and depth of material removed
and replaced, subject to Engineer review and approval.

Payment for removal, disposal and replacement of unstable foundation will be paid
under the contract provisions for extra work, unless specific Proposal items have been
provided, in which case, the unit price bid must be payment in full for performing the
work as specified. If the soil in the bottom of trench is soft due to excessive amounts of
ground water, and/or the Contractor's method of operation, stabilization of the trench
bottom must be at the Contractor's expense.

Special Foundations

Where the subgrade at the bottom of the excavation consists of soil which is unstable or
yielding to such a degree that, in the opinion of the Engineer, it cannot properly support
the pipe or structure, the Contractor must construct such additional foundation or
reinforcement of the subgrade as may be specified, such as timber piling, geotextiles, or
other means as approved by the Engineer to provide a proper foundation.
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The construction of special foundations will be paid for separately based on the contract
provisions for extra work, unless specific Proposal items have been provided, in which
case the unit price bid must be payment in full for performing the work as specified.

PIPE EMBEDMENT

General

Pipe embedment must include the furnishing and placing of approved materials as
specified or as directed from 4 inches under the outside bottom of the pipe to 12 inches
over the outside top of the pipe. Various classes of pipe embedment may be specified or
shown on the drawings or details in which case the limits of the various types will also
be specified.

Unless otherwise specified or shown on the Drawings, all pipe embedment must be
Class B pipe embedment as shown on the Standard details. When the soil in the bottom
of the trench at pipe subgrade meets all the requirements for Granular Material Class 11
as specified in the MDOT 2020 Standard Specifications for Construction, Section
902.07 and in the opinion of the Engineer will provide suitable bedding for the pipe,
such soil may be utilized as bedding material and prepared to receive the pipe as
specified without undercutting and subsequent replacement.

Flexible Pipe Embedment

Flexible pipe is any pipe having a pipe stiffness of less than 60 psi. as defined under the
requirements of ASTM Designation D2412 (this includes all plastic pipe except
Composite (Truss) pipe, and may include corrugated metal pipe, ductile iron pipe, and
steel pipe, depending on pipe diameter and wall thickness).

Plastic pipe embedment must comply with ASTM D2321. Bedding material must meet
the requirements of Section 902.07 of the MDOT 2020 Standard Specifications for
Construction for granular materials Class II, modified to 100% passing a 1" sieve must
be used. If stone is used for bedding, it must meet the requirements of ASTM D2321
(Table 1 — Embedment Classes for Plastic Pipe) for Class 1A crushed stone. An
Engineer approved geotextile filter fabric must wrap around all stone in areas where
Class 1A crushed stone pipe embedment is used. Transition zones between crushed
stone and sand embedment must be separated by a geotextile fabric.

Special Pipe Embedment

Various types of special pipe embedment may be specified or shown on the Drawings in
locations where special conditions require their use. The Contractor must perform all
the work of constructing special pipe embedment where specified.
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Placing Pipe Embedment Material

Pipe embedment material must be placed in the bottom of the trench and shaped by
hand to provide a firm and uniform bearing for the barrel of the pipe with additional
shaping to accommodate the bells on bell and spigot pipe. After each pipe has been
graded, aligned, and placed in final position on the bedding material and jointing is
complete, additional embedment material must be carefully placed, not exceeding 6-
inch lifts, and compacted under and around each side of the pipe and over the pipe until
it is completely covered by 12 inches of embedment material. Said material must be
distributed along both sides of the pipe uniformly and simultaneously to prevent lateral
displacement of the pipe. All granular embedment material must be compacted to 95%
of maximum unit weight in accordance with MDOT procedures.

All the work of placing pipe embedment must be considered an integral part of

installing the pipe and must be completed immediately after the pipe is laid to the
correct alignment and grade.

Basis of Payment

All the work of furnishing and/or placing pipe embedment material as specified must be
included in the contract items for the proposed work.

When one or more contract items have been provided in the Proposal for special pipe
embedment, payment to the Contractor will be based on the prices bid for the respective
items. When no specific items have been provided in the Proposal, the cost for
completing this work as specified must be included in the major work items except for
authorized extra work in which case the contract provisions for extra work must apply.

BACKFILLING ABOVE PIPE EMBEDMENT

General

All backfill material must be free from cinders, ashes, refuse, sod, organic material,
boulders, or rocks larger than 3 inches in diameter, frozen material or other material
which in the opinion of the Engineer is unsuitable. The soil excavated from the trenches
must be used for backfilling when it is classified as suitable by the Engineer. If all or a
portion of the excavated material is classified as unsuitable for backfilling, the
Contractor must remove and dispose of the unsuitable material and must furnish and
place granular material meeting the requirements of Section 902.07 of the MDOT 2020
Standard Specifications for Construction for Granular Material Class II.

All backfilling and compaction must be performed by the Contractor using methods and
equipment approved by the Engineer.
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Trenches Requiring Compacted Granular Backfill

Trenches and excavations in the following locations must be backfilled with approved
granular material meeting the requirements of Section 902.07 of the MDOT 2020
Standard Specifications for Construction for Granular Material Class II:

a. Improved areas, including drives, sidewalks, parking areas, around structures,
etc.

b. Within the limits of the roadway (within a 1 on 1 slope beginning two (2) feet
from the edge of pavement or back of curb towards the right-of-way line).

c. Within the limits of future improvements (shown on Drawings).
d. Within limits specified on Drawings.
e. All sanitary sewer lateral trenches within the limits of the right-of-way.

All backfill within these areas must be placed in layers not exceeding twelve (12) inches
thick and must be compacted to 95% of maximum unit weight in accordance with
MDOT procedures. Trenches transverse to undisturbed roadway shall be compacted to
98% of maximum unit weight in accordance with MDOT procedures. Tests for
compaction will be made by the Engineer or other representative designated by the
Engineer at no cost to the Contractor. When tests indicate a density which is less than
that required, the methods or equipment being used must be modified to obtain the
density specified, and the section in question must be recompacted until the required
density is obtained. The cost of retesting must be borne by the Contractor.

Trenches Not Requiring Compacted Granular Backfill

Where not otherwise specified or directed, backfilling above the pipe embedment must
be made with material which is originally excavated, which is suitable. Backfill
materials must be consolidated by mechanical equipment working longitudinally in the
trench, or by other approved methods, so as to be free of large voids with any excess
material mounded over the trench or removed as directed by the Engineer. The trench
must be graded to a reasonable uniformity and left in a neat condition.

Basis of Payment

Payment for backfilling including compaction must be made as follows:

When a contract item has been provided in the Proposal for special backfill, payment
will be made under this item as specified in Section 2.10 for approved granular material
obtained off the site or when no specific item for special backfill has been provided in
the Proposal, this work must be included in the major items of work.
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SPECIAL BACKFILL - MEASUREMENT AND PAYMENT

Measurement

When an item has been provided in the Proposal for special backfill, approved granular
material obtained off the site which is required by these specifications or authorized by
the Engineer must be included in this item. Special backfill will be measured compacted
in place. The Contractor must furnish a delivery ticket for each truck load at the time the
material is delivered to the project. The delivery ticket must be prepared at least in
duplicate, one copy of which must be furnished to the Engineer or their representative,
the other copy to be retained in the Contractor's file. No payment will be made for
special backfill unless the individual truck delivery tickets are furnished in this manner.
The Engineer will use the delivery tickets when calculating the compacted in place
quantity.

Payment

The Proposal unit price per cubic yard for special backfill must include payment in full
for furnishing, placing, and compacting the special backfill and for disposing of the
material excavated from the trench as directed and in accordance with the Drawings and
Specifications.

Stone used specifically for dewatering procedures must not be classified as special
backfill and no specific payment will be made therefor.

DISPOSAL OF EXCESS EXCAVATION

All excavated material in excess of that needed for backfill or that material classified as
unsuitable by the Engineer must be disposed of by the Contractor. However, the
Engineer reserves the right to direct the Contractor to haul all or a portion of the
material not required for backfilling to an area designated by the Engineer which is not
more than 1,000 feet outside the project and which is reasonably accessible. This work,
when directed, must be performed at no additional cost to the Owner.

LIMITATIONS ON OPERATIONS

The Contractor must at all times conduct their work so that there is a minimum of
inconvenience to the residents and businesses in the vicinity of this project. To this end,
the Contractor must complete their backfill and remove all debris and unsuitable
backfill to a point as close to the actual pipe installation as is practical and keep the area
where the pipe construction and backfill has been completed in a neat condition. Open
excavations must be protected by signs, lights, barricades, and/or fence at all times
when work is not actually taking place at that excavation. The placement of excavated
earth along the line of the trench must be controlled by the public’s use of the street or
right-of-way and must always be confined to approved limits.
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Not more than 300 consecutive feet of street must be closed at one time, and vehicular
traffic through any street must not be stopped for a period longer than two weeks
without the written permission of the Engineer. Not more than one cross street must be
closed to vehicular traffic at the same time except by permission of the Engineer.
Contractor must maintain access for emergency vehicles at all times.

SOIL EROSION AND SEDIMENTATION CONTROL

The Contractor must conduct operations in such a manner that all soil is confined within
the project limits and prevented from entering storm sewers, water courses, rivers, lakes,
reservoirs, or wetlands.

The Contractor must place a filter or barrier composed of straw, stone or other approved
material around all catch basins or other inlets to the storm sewer or drainage courses to
prevent sedimentation in these structures. After the construction operations are
completed, the Contractor must remove these filters and clean all the sediment and
debris from the catch basins, ditches or other storm sewer structures.

Soil erosion and sedimentation control measures if indicated on the Drawings are
considered as minimum requirements and are not to be considered as complete and all-
inclusive. Additional control measures as may be required due to circumstances or
conditions at the time of construction or as directed by the Engineer, or the designated
Soil Erosion Control agency, must be placed as required to insure conformance with the
Part 91 of PA 451 of 1994. Deviations from or additions to the erosion control
measures shown on the Drawings must be subject to the approval of the Engineer or
enforcing agency.

The Contractor is responsible to have a certified storm water operator and complete all
such reports as required by regulatory agencies as it relates to storm water and soil
erosion and sedimentation control.

The cost of this work and other control measures which may be required or directed by

the Engineer must be included in the major work items to the cost of the project unless
specific items have been provided in the proposal.
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SECTION 3

SPECIFICATIONS FOR SURFACE
CONSTRUCTION

3.01 DESCRIPTION OF WORK

All areas disturbed by construction operations must be reconstructed per the
Drawings. Disturbed areas with no specific reconstruction plans must be restored
to the original condition thereof as determined by the Engineer using information
from drawings, surveys, and photographs or video when available.

The work must be performed in accordance with the Project Specifications and
Drawings, the MDOT 2020 Standard Specifications for Construction, and the
following specifications.

3.02 EARTHWORK

All streets, walks, and other improved surfaces disturbed by construction
operations must be replaced to uniform lines and grades established by the
Engineer. The finish grade line will be established within three (3) inches of the
existing ground profile shown on the Drawings unless a proposed grade is shown
which indicates otherwise.

The Contractor must perform all grading, compacting, shaping, and related work
required to prepare the subgrade per the Prein&Newhof Specifications for
Construction Section 2 to the satisfaction of the Engineer.

3.03 SAND SUBBASE

Where specified, imported sand subbase will be placed on all subgrade prior to
placement of aggregate base material. Imported sand subbase will be a minimum of
twelve (12) inches thick and will be of materials as specified below.

3.03.01 Materials

Imported subbase material must meet the requirements specified in Section 301 of
the MDOT 2020 Standard Specifications for Construction. All material must be
taken from stockpiles that have been tested within a year by the county road
commission, MDOT, or an independent laboratory. Copies of test data must be
provided to Engineer prior to placement.

If existing subgrade material is sand meeting MDOT Class II requirements, the
contractor may use the existing material for subbase, if approved by the Engineer.

PN
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Construction Methods

Placement of imported sand subbase must be in accordance with the applicable
portions of Section 301 of the MDOT 2020 Standard Specifications for
Construction.

Measurement & Payment

All placement of imported subbase will be measured in cubic yards (compacted in
place) and will include all disposal of existing material and grading/shaping of
proposed material required. The dimensions of subbase will be as detailed on the
Drawings or as described in this specification.

If a pay item is not included in the Bid Proposal, sand subbase work will be
considered a part of the major items of work.

AGGREGATE SURFACING AND SHOULDERS

Aggregate roads, streets, and driveways must be constructed in accordance with the
typical section(s) shown on the Drawings or the cross section(s) detailed in the
Project Specifications and will consist of a minimum of six (6) inches of aggregate
surface course as specified below.

Aggregate shoulders must be constructed in accordance with the typical section(s)
shown on the Drawings, the cross section(s) in the Project Specifications, or (in the
case of replacement) will match the original width and thickness of the existing
shoulder.

Materials

Aggregate surface course must meet the requirements specified in Section 306 of
the MDOT 2020 Standard Specifications for Construction. Aggregate shoulder
must meet the requirements specified in Section 307 of the MDOT 2020 Standard
Specifications for Construction. All surface course and shoulder material must be
taken from stockpiles that have been tested within a year by the county road
commission, MDOT, or an independent laboratory. Copies of test data must be
provided to Engineer prior to placement.

Aggregate surface material that is removed from roadways, driveways, and
shoulders must not be reused but must be replaced with an equivalent depth of
newly compacted aggregate conforming to MDOT 23A in Section 902 of the
MDOT 2020 Standard Specifications for Construction.

Construction Methods

Placement of aggregate surface course and shoulders must be in accordance with
the applicable portions of Sections 306 and 307 of the MDOT 2020 Standard
Specifications for Construction.
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Measurement & Payment

Placement of aggregate surfacing of roads, streets and driveways will be measured
in square yards and must include all grading, shaping, and compaction required.

Placement of aggregate shoulders will be measured in square yards and must
include all grading, shaping, and compaction required. If there is no Proposal item
for shoulder restoration, it should be considered included in the major items of
work.

HOT MIX ASPHALT (HMA) STREETS AND DRIVEWAYS

Hot Mix Asphalt (HMA) streets and driveways must be constructed in accordance
the cross section shown on the Drawings, the Project Specifications, and unless
otherwise specified, must consist of 165 Ibs/syd MDOT SEL (top) over 220 lbs/syd
MDOT 4EL (base) over six (6) inches of compacted 21 AA aggregate base.

Materials

Aggregate base for HMA streets must meet the requirements of 21AA in Section
902 of the MDOT 2020 Standard Specifications for Construction. All aggregate
material will be taken from stockpiles that have been tested within a year by the
county road commission, MDOT, or an independent laboratory. Copies of test data
must be provided to Engineer prior to placement.

HMA for base, Leveling, and top courses must be as specified, and must conform
to the requirements of Section 501 of the MDOT 2020 Standard Specifications for
Construction. Materials for bond coat must be as specified in Section 501 of the
MDOT 2020 Standard Specifications for Construction.

Construction Methods

Aggregate base for HMA streets must be placed in accordance with Section 302 of
the MDOT 2020 Standard Specifications for Construction.

HMA mixtures must be placed in accordance with the applicable portions of
Section 501 of the MDOT 2020 Standard Specifications for Construction. For
placement of valley gutters, pavers must be equipped with an extension to the
vibrating screed adjustable to fit the typical section shown on the Drawings.

The Contractor must not place the aggregate base course until the subgrade has
been approved by the Engineer. The Contractor must not place the first HMA
course and each successive HMA course until the underlying aggregate or HMA
course has been approved by the Engineer.
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Measurement & Payment

Aggregate Base for HMA placement will be measured in square yards per a
specified depth.

HMA placement will be measured in tons. Load tickets for HMA clearly stating
the mix, date, and other information as required by Section 501 of the MDOT
Standard Specifications for Construction are required. If tonnage remains after the
paving operation, a weigh back will be required to be supplied from the Contractor
to the Engineer.

The cost of HMA bond coat at rate specified in the Drawings will be considered
part of the bituminous paving.

Payment for all HMA items must be limited to the measured area multiplied by the
proposed application rate plus ten (10%) percent, or the actual tons installed,
whichever is less. Any overruns will not be paid for by the Owner.

HOT MIX ASPHALT (HMA) PATH

HMA path installation must be in accordance with the Prein&Newhof
Specifications for Construction Section 9. If the Prein&Newhof Specifications for
Construction Section 9 is not included with the Specifications, the Contractor must
follow the requirements detailed in section 3.05 of the above specifications and
Section 806 of the MDOT 2020 Standard Specifications for Construction.

PATCHING OF AGGREGATE SURFACE OR HOT MIX ASPHALT
(HMA) PAVED AREAS

When the Drawings and Project Specifications do not require that the Contractor
replace an entire street, the surface that is disturbed will be replaced as specified
herein.

Materials

Hot Mix Asphalt (HMA) patching of paved areas must be constructed in
accordance the cross section shown on the Drawings and unless otherwise
specified, must consist of 165 Ibs/syd MDOT SEL (top) over 220 1bs/syd MDOT
4EL (base) over six (6) inches of compacted 21 AA aggregate base. When existing
seal coat pavement is disturbed, a HMA patch must be placed.

Patching of aggregate surface must be replaced with an equivalent depth of newly
compacted aggregate conforming to MDOT 23A in Section 902 of the MDOT
2020 Standard Specifications for Construction.
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Construction Methods

When an aggregate surface is disturbed by the Contractor's operations, the edges of
the existing aggregate surface must be trimmed and must be free of all foreign
material before the new aggregate is placed. The aggregate must be placed in
layers not to exceed six (6) inches and must be compacted per section 302 of the
MDOT Standard Specifications for Construction.

When a HMA surface is disturbed by the Contractor's operations, that surface must
be replaced at a thickness equal to the thickness of the existing pavement adjacent
to the trench but not less than one and one-half (1-1/2) inches thick. If existing
pavement is greater than two (2) inches in thickness, the replacement pavement
must be placed in two or more lifts. Aggregate base must be replaced at a thickness
equal to the adjacent aggregate base (minimum six inches) as specified for
aggregate patches above. After placement of the aggregate base but prior to its
final shaping and compaction, the edges of the existing pavement must be trimmed
to straight lines a minimum of one (1) foot from the edge of the trench to permit a
straight and uniform surface between the existing and new aggregate base.
Trimming of the existing pavement must be by saw cutting or other suitable means
approved by the Engineer.

All bituminous valley gutter located in disturbed HMA surface areas must be

replaced by the Contractor. Replacement of valley gutter in disturbed HMA areas
will be considered part of the HMA replacement.

Measurement & Payment

Placement of aggregate base as surface or under HMA will be measured in square
yards. HMA patching will be measured in tons. Load tickets clearly stating the
mix, date, and other information as required by Section 501 of the MDOT Standard
Specifications for Construction are required.

Payment for all HMA items must be limited to the measured area multiplied by the
proposed application rate plus ten (10%) percent, or the actual tons installed,
whichever is less. Any overruns will not be paid for by the Owner.

CONCRETE PAVEMENT AND DRIVEWAYS

The Contractor must place all concrete drives, and pavement as detailed on the
Drawings.

Materials

Concrete must meet the requirements for Grade 3500 Concrete as specified in
Section 1004 of the MDOT 2020 Standard Specifications for Construction. Other
materials must meet the requirements of the applicable portions of the MDOT 2020
Standard Specifications for Construction.
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The Contractor must provide concrete testing in accordance with the minimum
frequency of Quality Control testing in accordance with the MDOT 2020 Standard
Specifications for Construction, and the Manual for Michigan Test Methods. Prior
to placement of concrete the Contractor must provide a concrete testing plan for
review by the Engineer.

Construction Methods

The thickness of the concrete must be the same as the concrete adjacent to the
trench but must not be less than six (6) inches.

The alignment and grade and the contour and finish of the surface must be the
same as the concrete adjacent to the trench unless otherwise directed by the
Engineer.

Pavements and drives must be sawcut at the edges of the trench or removed to
existing joints. The depth of the saw cut must not be less than the full depth of the
concrete.

The forms and joints and the methods of placing, curing, and protection must be

consistent with the MDOT 2020 Standard Specifications for Construction Section
602, standard practice, and the requirements of the latest MDOT Standard Plans.

Measurement & Payment

Concrete pavement and drives will be measured in square feet or square yards of
actual concrete surface replaced. Concrete that has been broken by the Contractor
outside the limits of the trench will not be considered for payment unless otherwise
specified.

CONCRETE SIDEWALK

Sidewalk installation must be in accordance with the Prein&Newhof Specifications
for Construction Section 9. If the Prein&Newhof Specifications for Construction
Section 9 is not included with the Specifications, the Contractor must follow the
requirements of Section 803, 806, 1001, and 1004 of the MDOT 2020 Standard
Specifications for Construction, the latest MDOT Standard Plans, current ADA
standards, and the Prein&Newhof Specifications for Construction Section 3.08 for
sidewalk installation.

CONCRETE CURB AND GUTTER
The contractor must install curb and gutter as detailed on the Drawings.
Materials

Concrete for curb and gutter must meet the requirements for Grade 3500 Concrete
as specified in Section 1004 of the MDOT 2020 Standard Specifications for
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Construction. Other materials must meet the requirements of the applicable
portions of the MDOT 2020 Standard Specifications for Construction.

The Contractor must provide concrete testing in accordance with the minimum
frequency of Quality Control testing in accordance with the MDOT 2020 Standard
Specifications for Construction, and the Manual for Michigan Test Methods. Prior
to placement of concrete the Contractor must provide a concrete testing plan for
review by the Engineer.

Construction Methods

Concrete curb must be constructed per Section 802 of the 2020 MDOT Standard
Specifications for Construction. Unless otherwise specified, MDOT Detail F4 curb
will be used in urban applications, and MDOT Detail B2 curb will be used in rural
areas in accordance with the latest MDOT Standard Plans.

New curb and gutter must be formed to match existing curb and gutter sections at
tie-in points.

Measurement & Payment

Concrete curb and gutter will be considered part of the construction of the utility
line unless a specific item is provided in the Proposal for its replacement. If so
specified, the concrete curb and gutter will be paid for per foot measured along the
face of a header curb or along the flow line of gutter when constructed as part of
the curb. All reinforcement, forms, and other item incidental to placement of the
curb and gutter is included in payment for curb and gutter. Concrete that has been
broken by the Contractor outside the limits of the trench will not be considered for
payment unless otherwise specified.

REPLACEMENT OF LAWN IMPROVEMENTS

Underground Sprinkling and Low-Voltage Equipment

Underground sprinkling lines, valves & heads, water system curb stops and boxes,
and underground low voltage wires for dog fences and lawn maintenance are
specifically excluded from the pay items. The Contractor must take the necessary
precautions to preserve this equipment during construction. Any underground
sprinkling and/or low-voltage equipment disturbed by the Contractor must be
replaced at the Contractor's expense.

All underground sprinkling and/or low-voltage equipment must be replaced in a
timely fashion tominimize damage to the lawn areas. The Contractor will be
responsible for any lawn damage caused by delayed replacement of the equipment.
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Fences
Fences, which are removed for construction, must be replaced with equal or better
type and size. The cost of removing and replacing the fences will be considered

part of the major items of work found in the Proposal unless otherwise specified.

Ornamental Shrubbery and Bushes

Ornamental shrubbery and bushes that are removed during construction must be
replaced in kind and size in a vigorous growing condition. Replacement costs will
be considered part of the major items of work found in the Proposal unless
otherwise specified. All shrubs and bushes replaced must be insured by a one-(1)
year warranty commencing from the date of installation.

TURF RESTORATION

All areas of established turf must be replaced as nearly as possible to their original
condition.

Topsoil

Topsoil must be placed at a minimum depth of four (4) inches over all areas
disturbed by the Contractor's operations. The subgrade must be graded to conform
to the adjacent contours and must be approved by the Engineer before placing
topsoil. The topsoil must then be placed in accordance with Section 816 of the
MDOT 2020 Standard Specifications for Construction.

The soil must be dark, organic natural surface soil, exclusive of muck or peat,
suitable for the establishment of grass or other vegetable growth.

Fertilizer

In all disturbed areas, after topsoil has been placed, Class A fertilizer must be
installed per Section 816 of the MDOT 2020 Standard Specifications for
Construction. Fertilizer must be applied just before the placing of the seed to retain
its full benefit before unfavorable weather can cause deterioration.

Seeding

All previously seeded lawn areas must be reseeded with MDOT TUF seed mixture
per Section 816 of the MDOT 2020 Standard Specifications for Construction.
Temporary seed must be placed for erosion control or temporary soil stabilization
of stockpile areas.

Seed mixtures, application rates, and methods must be in accordance with Section
816 of the MDOT 2020 Standard Specifications for Construction.

Section 3 Surface Construction
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Seasonal limitations on seeding in Section 816 of the MDOT 2020 Standard
Specifications for Construction are waived. The Contractor must repeat the seeding
procedure as often as necessary to produce a close stand of weed-free grass.

Mulching

All seeded areas must be mulched immediately following the seeding. Mulching
must be applied to all newly seeded areas at a rate of two (2) tons per acre in
accordance with the requirements of Section 816 of the MDOT 2020 Standard
Specifications for Construction, or as directed by the Engineer. Separate loose
straw mulch is prohibited on residential lawn areas.

Hydro Application

All fertilizing, seeding, and mulching must be applied by an approved Hydro
seeding and mulching process unless separate applications as heretofore described
are approved by the Engineer.

Erosion Control

All erosion control measures must be installed and maintained in accordance with
the Soil Erosion and Sedimentation Control plan and permit. Unless otherwise
specified, mulch blanket and high velocity blanket must be placed in accordance
with Section 816 of the MDOT 2020 Standard Specifications for Construction.

Sod
Sod must be placed only where directed by the Engineer or as noted on the
Drawings or Specifications.

All sod must be nursery grown, conforming to MDOT requirements for MDOT
TUF seed mixture. Sod must be approved by the Engineer before placing
and must be placed in accordance with the requirements of Section 816 of the
MDOT 2020 Standard Specifications for Construction. The base on which the
sod is to be laid must consist of a minimum of four (4) inches of topsoil placed,
watered, and fertilized in the same manner required for seeding.

Measurement & Payment

Turf restoration will be measured in feet along the centerline of the main utility
line being constructed. Payment will be made according to the appropriate item for
seeding or sod. Topsoil, fertilizer, mulch, and erosion control will be incidental to
these items unless specific proposal items are provided. Any area disturbed by the
Contractor's operations outside of the limits of the trench must be restored by the
Contractor to its original condition but will not be considered for payment.
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SCHEDULING OF RESTORATION WORK

Initial restoration (rough grading, temporary aggregate if necessary, removal of
excess excavated material and debris) must be done each day to the extent
necessary to allow the movement of local traffic and permit access to all properties
for emergency vehicles. Maintenance of streets, drives, sidewalks, etc. are the
responsibility of the Contractor (including dust control, grading, stabilization, etc.)
until the restoration is complete and has been accepted by the Engineer.

Restoration of each street or section of utility line must follow the construction in a
timely fashion to minimize inconvenience to the adjacent property ownersand
the general public.

LIMITS FOR MEASUREMENT & PAYMENT FOR SURFACE
RESTORATION

All work necessary to return the area of construction operations to its original
condition, other than the items listed in the Proposal, will be considered incidental

to the construction, and no specific payment will be made therefor.

Payment will be made for the proposal items only. All of the work specified above
and indicated on the Drawings will be considered included in the unit prices.
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WATER MAIN AND WATER SERVICES

PART 1 GENERAL

1.01 SCOPE
A.
B.

D.

This Section includes furnishing and installing water main systems.

Reconnection of proposed water main and/or water service connections to existing water
main and/or water service constructions shall be in conformance with requirements of this
Section.

This Section shall include furnishing, excavating, installing, testing, disinfecting, and backfilling
all required water main pipe, water service pipes, water main appurtenances, water service,
and other work incidental to the water main and/or water service installation unless
specifically included under other Items.

This work shall also consist of providing as-constructed plans of the completed work.

1.02 SUBMITTALS

A.

Submittals shall be the responsibility of the Contractor:
1. Shop Drawings for Review:

a. Manufacturer’s Shop Drawings indicating physical dimensions, and joint
details for each size, type, and class of pipe, fittings and specials furnished for
the project.

2. Information for the Record:

a. Manufacturer’s certification indicating that the pipe and joints meet
specifications for each production run for each size, type, and class of pipe
furnished. The Engineer may request test results to verify certification.
Certification documents shall be according to the Source Quality Control of

this Section.
b. Manufacturer’s installation instructions.
C. The laboratory shall submit test certifications of pipe ordered tested under

"Field Quality Control," of this Section.

3. Engineer may request additional Shop Drawings or Information for the Record as
required.
4. Requests for approved equals must be submitted to the Engineer for review a

minimum of two (2) weeks prior to bid.

1.03  AS CONSTRUCTED RECORD

A.

During construction the contractor shall be required to keep current a set of “as constructed”
drawings. Before final payment shall be made, the contractor shall submit for approval to the
City of Kalamazoo the complete set of as constructed drawings. Each set of “as constructed”
drawings shall be labeled “As Constructed”, dated, and contain at a minimum the following
information (additional information may be required by the City of Kalamazoo):

1. Note distance between all fittings (Center to Center of Fittings).

2. Note Hydrant to valve, valve to main distances (Center to Center of Fittings).

3. Note the type of bend used, (# of degrees), and the Direction of Bend: (Up or down),
(N-S-E-W).
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4, Note lengths and locations of restrained joints.

5. Details and profiles of special field situations that relate to the water distribution
system shall be included.

6. Dimensional information locating each water distribution system component to real
world features, such as property lines, right-of-way lines, and centerlines of roads.

7. On all cul-de-sacs with no center island, measure bends and hydrants to center of cul-

de-sac. On all cul-de-sacs with a center island, measure bends and hydrants to center
of the roadway.

8. When fittings/hydrants are installed as proposed, please circle the proposed listing.

9. All hydrants shall be noted as to whether or not drip valve plugs were installed.

10. When installing 12 inch or larger valves, (Butterfly Valves), indicate which side of the
main the operating nut was placed, as well as gear box style with number of turns to
close.

11. The contractor shall complete the service card information including a sketch of the
water service installation with dimensions and location of the curb box.

12. Contractor shall GPS all valves, hydrants, fittings, as well a minimum every 3 lengths of

pipe for straight runs. DWG files shall be provided to the Engineer upon completion of
the project. GPS accuracy shall be subfoot.

13. All as-built record drawings shall be completed and turned in to the Engineer within
2 weeks from completion of the installation.

1.04 CONTRACT WORK

A.

Prior to the start of construction, the City of Kalamazoo shall be given the opportunity to
provide construction services for any and all portions of the water main construction. The City
of Kalamazoo shall submit an estimated cost to perform the work or will issue a bill based on
time and material costs. A separate contract with the City of Kalamazoo will be needed for
work to be performed by the City of Kalamazoo.

1. City of Kalamazoo shall perform all water main taps in the water system, unless
otherwise directed by the Engineer.

The City of Kalamazoo Department of Public Services must approve the Contractor who will
perform water main installation. A reference list of at least five (5) Type 1 supply water main
projects completed by the Contractor shall be submitted in support of the Contractor’s
gualifications. The Department of Public Services maintains a list of Contractors approved for
water main installation and can be contacted to receive a current copy of that list.

The Contractor (when hired by the City) or Developer (when the Contractor is hired to perform
work by the Developer), shall provide a written statement of warranty (Warranty Bond) for a
period of 2 years from the date of final acceptance for water main work or after meter is
installed for water service work. Warranty work shall cover any necessary cost to repair water
main or appurtenance leaks and water main or appurtenance leak damage at no cost to the
City of Kalamazoo. Final acceptance on all water main and appurtenance work shall not occur
until all items have been inspected by the Engineer, passed all required testing, as well as
receipt and approval of all as built documents. Additionally, final acceptance on a water
service will only be given once the water meter is installed.

1. Water service or water main warranty work shall be completed either a prequalified
contractor under the inspection of the City of Kalamazoo, or by City of Kalamazoo field
service crews. All warranty work shall be paid for by the Developer or the Contractor.

The Contractor is responsible for field locating all work which has not yet received final
acceptance by the City of Kalamazoo. All damage to work that has not received final
acceptance is the responsibility of the Contractor.
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PART 2 PRODUCTS

All Products shall be supplied new from the manufacturer and certified new from the supplier. No second
hand or salvaged material shall be allowed. All products shall be “Buy American” unless otherwise specified in

this section.

2.01  DUCTILE IRON

A Ductile Iron (DI) Pipe Specifications:

1.

Ductile Iron Pipe shall be manufactured in accordance with American National
Standards Institute (ANSI) and American Water Works Association (AWWA)
ANSI/AWWA C150/A21.50 and C151/A21.51. Pipe shall be minimum thickness Class
52 pipe. Flanged pipe shall be manufactured in accordance with ANSI/AWWA C
115/A21.15. Pipe through concrete floors or foundations shall be minimum thickness
Class 53 pipe.

a. Water pipe must be lined with a standard thickness cement mortar lining
sealed with a bituminous seal coat in accordance with ANSI/AWWA
C104/A21.4, unless otherwise required. The outside of the pipe must be
coated with the standard bituminous seal and each length of pipe must be
marked with the following information

1) Metal thickness class.
2) Net weight of the pipe without lining.
3) The nominal size.
4) The manufacturer's identifying symbol.
b. Underground pipe shall be push on or mechanical joints and above ground

pipe shall be flanged joints with gaskets meeting the requirements of
ANSI/AWWA C111/A21.11. Nitrile or fluoroelastomer gaskets shall must be
used as indicated on the plans and in locations of known or suspected soil or
groundwater contamination as necessary. Gaskets provided will be specified
based on the type of contamination that is encountered. Each joint shall
contain serrated silicon bronze electrical continuity wedges as directed by the
Engineer or authorized representative. 4 to 6 inch pipe shall use 2 wedges, 8
to 12 inch pipe shall use 3 wedges, and 16 inch and above shall use 4 wedges.

C. Pipe used in conjunction with Horizontal Directional Drilling operations shall
be Flex-Ring or TR FLEX joints.

B. Restrained Joints

1.

Restrained joints shall meet the requirements of ANSI/AWWA C111/A21.11, and
AWWA/ANSI C110/A21.10 or ANSI/AWWA C153/A21.53.

Mechanical restrained joints shall be EBAA Iron Megalug series 1100, Romac
Romagrip, Ford Series 1400, or approved equal.

a. Restraint devices for nominal pipe sizes 4 inch through 54 inch shall consist of
multiple gripping wedges incorporated into a follower gland meeting the
applicable requirements of ANSI/AWWA C110/A21.10.

b. The devices shall have a working pressure rating of 350 psi for 4 to 16 inch,
250 psi for 18 to 48 inch and 200 psi for the 54 inch size. Ratings are for water
pressure and must include a minimum safety factor of 2 to 1 in all sizes.
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C. Gland body, wedges and wedge actuating components shall be cast from
grade 65-45-12 ductile iron material in accordance with ASTM A536.

d. Ductile iron gripping wedges shall be heat treated within a range of 370 to 470
BHN.
e. Three (3) test bars shall be incrementally poured per production shift as per

Underwriter’s Laboratory (U.L.) specifications and ASTM A536. Testing for
tensile, yield and elongation shall be done in accordance with ASTM ES8.

f. Chemical and nodularity tests shall be performed as recommended by the
Ductile Iron Society, on a per ladle basis.

g. All components shall be manufacture and assembled in the United States.
Coating for restraint devices shall consist of the following:

1) All wedge assemblies and related parts shall be processed through a
phosphate wash, rinse and drying operation prior to coating
application. The coating shall consist of a minimum of two coats of
liquid thermoset epoxy coating with heat cure to follow each coat.

2) All casting bodies shall be surface pretreated with a phosphate wash,
rinse and sealer before drying. The coating shall be electrostatically
applied and heat cured. The coating shall be a polyester based
powder to provide corrosion, impact and UV resistance.

3) The coating system shall be MEGA-BOND by EBAA Iron, Inc. or
approved equal.

Push on restrained joint shall be field locking gasket or Flex Ring style as manufactured
by US Pipe, McWane, American USA, or approved equal. Field locking or Flex Ring
gasket shall match appropriately to the manufacturer of the pipe used.

Use of threaded rods or thrust blocks as a restrained joint shall not be permitted,
unless approved by the Engineer.

Restrained flange adapters shall be EBAA Iron Megaflange series 2100 or approved
equal.

a. Restrained flange adapters shall be made of ductile iron conforming to ASTM
A536 and have flange bolt circles that are compatible with ANSI/AWWA
C110/A21.10 (125#/Class 150 Bolt Pattern).

b. Restraint for flange adapter shall consist of plurality of individual actuated
gripping wedges to maximize restraint capability. Torque limiting actuating
screws shall be used to insure proper initial set of gripping wedges.

C. The flange adapters shall be capable of deflection during assembly or permit
lengths of pipe to be field cut to allow a minimum of 0.6 inch gap between the
end of the pipe and the mating flange without affecting the integrity of the
seal.

d. All internal surfaces of the gasket ring (wetted parts) shall be lined with a
minimum of 15 mils of fusion bonded epoxy conforming to the applicable
requirements of ANSI/AWWA C213. The coating shall meet ANSI/NSF-61.
Exterior surfaces of the gasket ring shall be coated with a minimum of 6 mils
of fusion bonded epoxy conforming to the applicable requirements of
ANSI/AWWA C116/A21.16.

e. Restraint Ring coated with MEGA-Bond Restraint Coating System.
(5)



2.02

Ductile |

A

Ductile Iron Pipe Fittings

1. Fittings, plugs, and gaskets must meet the requirements of ANSI/AWWA C111/A21.11,
and AWWA/ANSI C110/A21.10 or ANSI/AWWA C153/A21.53. Cement mortar linings
for fittings must meet the requirements of ANSI/AWWA C104/A21.4.

2. Mechanical joints shall be EBAA Iron Megalug series 1100, Romac Romagrip, or
approved equal.

3. Restrained flange adapters shall be EBAA Iron Megaflange series 2100 or approved
equal.
ron Valves

All underground valves in sizes from 4 inches to 10 inches shall be reduced wall, resilient-
seated gate vales for water supply service meeting the requirements of AWWA C 515. Valves
shall be American Flow Control Series 2500, Clow model 2638, or EJ Flowmaster Series
resilient seated gate valve, Mechanical joint with rubber gaskets (per AWWA/ANSI C
111/A21.11), ductile iron body, stainless steel stem, mechanical joint restraint, and % inch tee
head bolts. Valves shall open right (clockwise) and be equipped with standard AWWA
operating nut. Nut shall be color coded red. Valves shall have a working pressure rating of 250
psi or greater.

1. In lieu of a mechanical joint restraint, American Flow Control Series 2500 valves may
be equipped with ALPHA joints.

All underground valves 12 inches and larger shall be rubber-seated butterfly valves meeting
the requirements of AWWA C 504. Valves shall be Pratt Groundhog Butterfly Valves, by Henry
Pratt Company, Clow, M&H, or Kennedy model 4500, mechanical joint with rubber gaskets
(per AWWA/ANSI C 111/A21.11), ductile iron body, mechanical joint restraint, and % inch tee
head bolts. Valves shall open right (clockwise) and be equipped with standard AWWA
operating nut. Nut shall be color coded red. Valves shall have a working pressure rating of 250
psi or greater.

All above ground or in pits/vaults valves between 3 inches and 10 inches shall be rubber
seated gate valves meeting the requirements of AWWA C515. Valves shall be American Flow
Control Series 2500 Resilient Wedge Gate Valve, Clow model 2638, EJ Flowmaster Series, or
approved equal with flanged joint with rubber gaskets (per AWWA/ANSI C 111/A21.11),
ductile iron body, stainless steel bolts, nuts and washers, stainless steel stem, and be equipped
with a hand wheel to operate. Valves shall have a working pressure rating of 150 psi or
greater.

All above ground or in pits/vaults valves 12 inches and larger shall be rubber seated butterfly
valves meeting the requirements of AWWA C504. Valves shall be by Henry Pratt Company,
Clow, M&H, or Kennedy, flanged joint with rubber gaskets (per AWWA/ANSI C 111/A21.11),
ductile iron body, and % inch stainless steel bolts, washers and nuts. Valves shall open right
(clockwise) and be equipped with standard wheel to operate. Valves shall have a working
pressure rating of 150 psi or greater.

All underground valves in sizes from 4 inches to 16 inches used in combination with a tapping
saddle shall be reduced wall, resilient-seated gate valves for water supply service meeting the
requirements of AWWA C 515. Valves shall be American Flow Control Series 2500, Clow
model 2638, EJ Flowmaster Series with one flanged and one mechanical joint ends with rubber
gaskets (per AWWA/ANSI C 111/A21.11), ductile iron body, stainless steel stem, mechanical
joint restraint, and % inch tee head bolts or approved equal. Valves shall open right
(clockwise) and be equipped with standard AWWA operating nut. Nut shall be color coded
red. Valves shall have a working pressure rating of 250 psi or greater.
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2.03

2.04

All valves used in conjunction with a fire service line shall be Mueller R-2361-6 Outside Screw
and Yoke (0.S.&Y.) with sample tap or approved equal. The stem shall be type 304 stainless
steel. Sample tap shall have a 4 % inch brass nipple, brass ball valve, and brass plug meeting
NSF/ANSI Standard 61 requirements. Sample tap shall be % inch for 4 inch and smaller valves
and % inch for valves larger than 4 inch.

All valves installed using the insertion style method shall be an all stainless steel body Resilient
Wedge Gate Valve designed for permanent use in potable water systems. The design will
allow the valve to be installed into an existing pressurized pipeline while maintaining constant
pressure and service without system shutdown. No restraining devices, restraining fasteners,
or transition gaskets shall be required for the installation or operation of the valve. Valves in
sizes 4 inches to 12 inches shall be Hydra-Stop Insta-Valve 250 or approved equal. 16 inch
valves shall be Hydra-stop Insta-Valve Plus 250 or approved equal.

HYDRANTS

A

All fire hydrants shall be American Flow Control or EJ and shall meet the requirements of
AWWA C502. Hydrants shall be provided as complete units including hydrant, hydrant marker,
pipe, pipe fittings and valve meeting section 2.01, 2.03 and 2.04 requirements. Hydrants shall
be supplied for a bury depth of 5.5 feet. The hydrant barrel shall be painted safety yellow by
the manufacturer. Hydrant caps and operating nut shall be painted John Deere green by the
manufacturer.

1. American Flow Control hydrants shall be 5 % inch Waterous Pacer Traffic Model
WB67-250. Hydrants shall be supplied with a 16 inch upper standpipe length. The
Hydrant will come equipped with a bronze upper valve washer. In lieu of a mechanical
joint restraint, hydrants may be equipped with ALPHA joints.

2. EJ hydrants shall be WaterMaster Model 5BR250 with snow barrel.

Hydrants shall come equipped with a Carrol Drain. Drain piping shall be made of type 304
stainless steel. External port shall have removable cap for flushing hydrant. Carrol Drain
assembly shall be constructed so that it is removable when replacement of assembly is
necessary.

Hydrants shall have two 2 % inch national standard hose connections, 7.5 threads per inch, OD
of threads 3 1/16 inch and one 5 inch integral “STORZ” type nozzle connection. Hose nozzle
cap nut, weather shield hydrant operating nut, Storz nozzle cap nut, and Carrol Drain cap nut
shall be square 15/16 inch at bottom of nut tapered to 13/16 inch at top (Waterous reference
#19). The hydrant mechanism shall be on a non-rising stem opening clockwise. Chains shall
not be supplied with the hydrant caps.

Hydrants shall be equipped drip valve, tapped for plug. The drip valve system shall be bronze.
Draining system shall be positively activated by the main operating rod, meaning the drip
valve will open when the hydrant is closed. Hydrant shall be provided with plug removed.

Hydrants shall have a 6 inch shoe with mechanical joint connections in conformance to
ANSI/AWWA C115/21.11.

FIRE HYDRANT MARKER

A.
B.

The fire hydrant sign shall be installed on a galvanized 2 pound sign post.

The fire hydrant sign shall be aluminum 8 inch x 18 inch (MDOT type IlI-A) with hydrant symbol
and down arrow of a reflective material.

Fire hydrant mounted marker whips shall be 4 feet x 3/8 inch solid pultrusion fiberglass shaft,
with seven (7) 6 inch bands of E.G. reflective sheeting of alternating lime green and red color.
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2.05

2.06

Marker shall have a single solid stainless steel spring with aluminum threaded insert, and use
Zinc coated bolt & mounting hardware.

TAPPING SLEEVES

A.

Tapping sleeves for size on size taps or 12 inch and larger sleeves:

1. Model shall be American Flow Control series 2800-C, Tyler Union, Smith-Blair series
665, Romac style SST I, Ford style FTSS, Ford MJTS, or approved equal.

2. Ductile Iron Tapping Sleeves.

a. Sleeves shall be of construction meeting ASTM A536. Side flange seals shall be
O-ring type of round cross-sectional shape.

b. All sleeves to include the end joint accessories and split glands necessary to
assemble sleeve to pipe.

C. Sleeve shall be coated with asphaltic varnish in compliance with NSF-61.

3. Stainless Steel Tapping Sleeves.
a. Sleeves shall be 18-8 type 304 Stainless Steel in accordance with AWWA C223.
b. Bolts, nuts, and washers shall be 18-8 Type 304 Stainless Steel. Nuts shall be

heavy hex, and coated to prevent galling.

Tapping sleeves smaller than 12 inch which are not size on size:

1. Model shall be Smith-Blair series 665, Romac style SST Ill, Ford style FTSS, or approved
equal.

2. Sleeves shall be 18-8 type 304 Stainless Steel in accordance with AWWA C223.

3. Bolts, nuts, and washers shall be 18-8 Type 304 Stainless Steel. Nuts shall be heavy

hex, and coated to prevent galling.

Line Stop Tapping Sleeves and appurtenances:

1. Model shall be Hydra-Stop HSF 250 Patriot or approved equal

2 Body shall be type 304 Stainless Steel in accordance with AWWA C223.

3 Blind Flange shall be Epoxy Coated Carbon Steel or type 304 Stainless Steel.

4. Bolts, Nuts and Washers shall be type 304 Stainless Steel.

5 Completion Plug shall be HSF 250 Push and Pin Style, made of reinforced composite
polymer.

6 Completion Plug O-ring shall be BUNA-N Rubber

7 Completion Plug Pins shall be SAE Grade 8, Zinc coated to prevent corrosion

8. Completion Pin Plug shall be type 304 Stainless Steel, coated to prevent galling.

9 Flange O-Ring shall be BUNA-N Rubber.

All gaskets shall be Nitrile in compliance with NSF-61.
No special tools shall be required other than standard socket wrench.

Flange end pilot dimensions to be in compliance with MSS-Sp-60.

AIR RELEASE VALVES
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2.07

Air Release Valves — All air release valves shall be manufactured per ANSI/AWWA C512-04.
Cla-Val Series 36 Combination Air Valves, or approved equal. The valves shall be of the size
listed in the plans.

1. The combination air valve shall combine the operating features of both an air and
vacuum valve and an air release valve in one housing. The air and vacuum valve
portion shall automatically exhaust large quantities of air during the filling of the
pipeline and automatically allow air to reenter the pipeline when the internal pressure
of the pipeline approaches a negative value due to column separation, draining of the
pipeline, or other emergency. The air release valve portion shall automatically release
small amounts of air from the pipeline while it is under pressure.

2. The inlet and outlet of the valve shall have the same cross section area. The float shall
be guided by a stainless steel guide shaft and seat drip tight against a synthetic rubber
seal. 4 inch and larger valves shall have dual guided shafts of hexagonal cross section
and a protective discharge hood.

3. The float shall be of all stainless steel construction and capable of withstanding
maximum system surge pressure without failure. The body and cover shall be
concentrically located and of ductile iron and the valve internal parts shall be stainless
steel or Buna-N rubber.

4, All 1 inch and 2 inch valves shall be NPT. All valves 4 inch and larger shall be flanged.

Vent piping shall be 2 inch diameter, with copper piping below grade and galvanized piping
above grade.

Air vent screens shall be black PVC, with NPT threaded to match the size of the connection
pipe. Screen shall be one-piece 304 Stainless, mesh size 100. Silver reflective tape shall be
placed on the vent pipe.

An air release valve sign shall be installed on a galvanized 2 pound sign post.

The valve sign shall be aluminum 8 inch x 18 inch (MDOT type llI-A) with valve symbol and
down arrow of a reflective material.

REPAIR SLEEVES

A.

All repair sleeves shall be certified NSF/ANSI 61-G and 372, and be in accordance with AWWA
C230. Sleeves without service tap shall be Smith — Blair model 226, PowerSeal model 3121, or
approved equal. Sleeves with service tap shall be Smith — Blair model 238, PowerSeal model
3131, or approved equal.

Sleeves shall use Type 304 Stainless Steel hardware in accordance with ASTM A193/A194.
Sleeves shall have conductivity feature.

The repair sleeves shall be of the full circle type designed to repair a fully broken (completely
separated) pipe and shall be rated for a working pressure of not less than 150 psi. Repair
sleeves 12 inches or under in size will have a single joint.

The length of the sleeves shall not be less than 7 % inches. Sleeves shall have no less than
three (3) guide bolts of the minimum specified length. Sleeves of longer length shall have an
additional guide bolt for every two (2) inches of additional band length.

Each sleeve shall consist of a sealing gasket, a non-magnetic stainless steel band with contact
buttons protruding through specially prepared gaskets, clamp lugs, bolts and nuts.

No welding will be permitted in the manufacture of stainless steel repair sleeves except for the
addition of the tap to repair sleeve.
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2.08

2.09

2.10

The lugs shall not be deformed in the process of attachments to the band during assembly or
during removal in the field.

The gasket shall be natural rubber, nitrile or approved equal and shall be of the tapered
overlap design to give a pressure tight fit on the pipe surface to form a leak tight, permanent
seal when the repair sleeve is installed. The gasket shall have a grid pattern to conform pipe
surface irregularities.

The gasket shall have a stainless steel bridge plate flush mounted and securely bonded into
the gasket during the molding of the gasket.

POLYETHYLENE ENCASEMENT

A.

Polyethylene encasement must be manufactured using 8 mil thick virgin polyethylene in
accordance with ANSI/AWWA C105/A21.10. Provide the tube size recommended by the
manufacturer to protect the pipe and fitting sizes. Provide adhesive tape for the polyethylene
tube as recommended by the manufacturer. Tape for repairing damage to the polyethylene
must have a life expectancy equal to or greater than the life expectancy of the polyethylene.

STEEL BLOW-OFF PIPE

A.

Steel pipe shall be hot dipped galvanized meeting the requirements of ASTM A53.

WATER SERVICES AND APPURTENANCES

A.

Copper Service Lines

1. Copper pipe shall be used for service lines which are % inch, 1 % inch and 2-inch. All
copper services shall conform to AWWA C800. Water service pipe shall be copper
meeting the requirements of ASTM B88, type K.

2. All appurtenances on copper service lines shall be flare copper connections. Other
connections may be used in lieu of flare copper connections if approved by the
Engineer prior to installation.

All water service appurtenances shall meet the requirements of AWWA C800 and be from The
Ford Meter Box Company, Inc., A.Y. McDonald Mfg. Co., or as approved by the Engineer. All
water service appurtenances for 2 inch and smaller are as follows:

1. % inch services:
a. Corporation Stop % inch — FB600-3-NL or AY McDonald 74701B NL (3/4 inch)
b. Service Saddle — Smith-Blair 311(4 to 12 inch water main), Smith-Blair 313 (16

to 24 inch water main), Romac 101U(4 to 12 inch water main), Romac 202SSU
(16 to 24 inch water main), Ford F101(4 to 12 inch water main), or Ford
F202(16 to 24 inch water main).

C. Curb Stop (for use when reducing a 1 % inch street service to % inch yard
service) — Ford B21-555-NL, C18-35-NL, and C28-33-NL

d. Curb Stop (when using % inch street service) — Ford B22-333-NL or AY
McDonald 76100 NL (34 inch)

e. Brass Fittings — All brass fittings such as tees, elbows, caps, nipples and similar
items shall be manufactured in the U.S.A.

f. Couplings — Ford C22-33-NL or AY McDonald 74758 NL (% inch)

2. 1 % inch services:

a. Corporation Stop — Ford FB600-45-NL or AY McDonald 74701B NL (1 x 1 %

inch)
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E.

A.

B.

b. Service Saddle — Smith-Blair 311(4 to 12 inch water main), Smith-Blair 313 (16
to 24 inch water main), Romac 101U(4 to 12 inch water main), Romac 202SSU
(16 to 24 inch water main), Ford F101(4 to 12 inch water main), or Ford
F202(16 to 24 inch water main).

C. Curb Stop — Ford B22-555-NL or AY McDonald 76100 NL (1 % inch)

d. Brass Fittings — All brass fittings such as tees, elbows, caps, nipples and similar
items shall be manufactured in the U.S.A.

e. Couplings — Ford C22-55-NL or AY McDonald 74758 NL (1 % inch)

2 inch services:

a. Tapping Valve — Ford B11-777-NL
b. Service Saddle — Smith-Blair 313, Romac 202S, or Ford F202
C. Brass Fittings — All brass fittings such as tees, elbows, caps, nipples and similar

items shall be manufactured in the U.S.A.
d. Couplings — Ford C44-77-NL

Water meters — All water meters shall be Neptune Water Meters. They shall be
supplied and installed by the City of Kalamazoo.

All water service appurtenances larger than 2 inch shall be in accordance with section 2.01.

All multiple meter settings with more than two meters excluding the fire meter shall use a
fabricated meter manifold. Fabricated manifold shall be manufactured as follows:

1.
2.

Water manifold shall be made using 304 Schedule 40 Stainless Steel pipe.

Inlet and outlets shall be threaded or welded flange. End cap shall be welded flange
with a blind flange for future additions.

Conduit used as sleeves shall be schedule 40 PVC or approved by Engineer.

2.11  METER SETTINGS

Interior meter settings shall use components from the following manufactures.

1.

1 inch meter — Ford KV23-454W-NL Angle Valve, Ford C38-44-2-625-NL, Brass Nipple,
Apollo 94ALF-105-01A Ball Valve or approved equal

1% inch and 2 inch meter — Ford FV13-777W-NL Angle Valve, Ford CF35-66NL (1 %
inch), Ford CF 35-77-NL (2 inch), Brass Nipple, Watts LFFBV-3C Ball valve or approved
equal.

3 inch and larger- rubber seated gate valves meeting the requirements of AWWA
C515. Valves shall be American Series 2500 Resilient Wedge Gate Valve with hand
wheel by American or equal flanged joint with rubber gaskets (per AWWA/ANSI C
111/A21.11), and be equipped with a hand wheel to operate, Hymax 874-56-
03008812 (3 inch), 874-56-04010812 (4 inch), 874-56-06016312 (6 inch), or 874-56-
08021712 (8 inch) Flange Adaptor, and flange to plain end ductile or type 304 stainless
steel spool piece.

Exterior meter settings shall use components from the following manufactures.

1.
2.
3.

5/8 inch meter — Ford V81-22-33-NL
% inch meter — Ford V83-22-33-NL
1 inch meter — Ford V84-22-55-NL Copper setter
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4, 1 % inch and 2 inch meter — Watts LFFBV-3C Ball Valve or approved equal. Ford CF-77-
1-937-NL Meter Flange, Ford C28-77-NL Coupler, and Brass Nipple.

5. 3 inch and larger — All above ground or in pits/vaults valves 3 inches and larger shall be
rubber seated gate valves meeting the requirements of AWWA C515. Valves shall be
American Series 2500 Resilient Wedge Gate Valve with hand wheel by American or
equal flanged joint with rubber gaskets (per AWWA/ANSI C111/A21.11), and be
equipped with a hand wheel to operate, Hymax 874-56-03008812 (3 inch), 874-56-
04010812 (4 inch), 874-56-06016312 (6 inch), or 874-56-08021712 (8 inch) Flange
Adaptor, and flange to plain end ductile or type 304 stainless steel spool piece.

2.12  FIRE SERVICE APPURTENANCES

A

All fire service appurtenances shall meet the requirements of AWWA/ANSI C110/A21.10,
AWWA C115, and be from the following manufacturers.

1. Double Check Valve Detector Assembly — Zurn Wilkins Model 350DA or 350ADA with
meter setting, AMES Colt LFC300 with meter setting, or approved equal. The City of
Kalamazoo will supply the 5/8 inch water meter.

2. Reduced Pressure Zone Assembly — When using a RPZ in lieu of double check valve for
a backflow device, a Zurn Wilkins Model 375DA or 375ADA with meter setting, AMES
Colt LFC500 with meter setting, or approved equal shall be required. The City of
Kalamazoo will supply the 5/8 inch water meter.

2.13  METER BOXES AND VAULTS

A.

All Meter Boxes, Meter Vaults and components shall be from the following manufactures.

1. Box — Hancor MP NL1 24 0008 - 24 inch x 48 inch or ADS24X48MP 24 inchx48 inch
white corrugated meter pit or Engineer approved equal.

2. Vault — Precast concrete meter vault shall have a 3 inch minimum wall thickness and
size shall be depended on number of meters and meter size. The wall shall have steps
that are equally spaced 12 inches apart. Meter vault shop drawings shall be submitted
to the Engineer and approved for each installation.

3. Meter Pit Cover — Vestal 32-497, 32-055, 32-104, and 32-046 or approved equal.
4, Meter Vault Cover — Ford MC-24HH-MB-T

2.14  VALVE BOXES AND VAULTS

A

Curb Stop Boxes for 1 % inch Service — Bingham & Taylor Fig. No. 4901-B, 94-F with 2 75” New
Style Flush Fit Cover or approved equal. Cover shall be inscribed with the word “water”.

1. Curb Stop Box extensions shall be cast iron and manufactured by Bingham & Taylor,
capable of being mounted directly to the curb stop box.

Gate Valve Box or 2 inch Service Box — the valve box shall be of adjustable length screw type.
The valve box shall be a malleable iron casting conforming to subsection 908.03 of the 2012
Michigan Department of Transportation Standard Specifications for Construction. This valve box
shall either be a two or three piece screw type and the cover shall be inscribed with the word
“water.” Valve box 8550 Series (two piece) or 8560 Series (three piece) manufactured by EJ,
4905 size no. 22 manufactured by Bingham & Taylor, or approved equal.

1. Gate Valve Box extensions shall be cast iron and manufactured by EJ or Bingham &
Taylor, capable of being mounted directly to the gate valve box.

Valve Vaults for Insta-Valves — Valve vaults used in conjunction with Insta-Valves shall be
constructed with materials as detailed in WA-8-A of the City of Kalamazoo Standard Plans.
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They shall be of the diameter specified and in accordance with subsection 823.02 of the
Michigan Department of Transportation Standard Specifications for Construction for Gate
Wells.

Valve Vaults for Air Release Valves — Valve vaults used in conjunction with Air Release Valves
shall be constructed with materials as detailed in the latest WA-4-Series or WA-5-Series of the
City of Kalamazoo Standard Plans. They shall be of the diameter specified and in accordance
with subsection 823.02 of the Michigan Department of Transportation Standard Specifications
for Construction for Gate Wells.

2.15  BACKFILL MATERIALS

A

Use materials meeting the requirements of section 902 of the 2012 Michigan Department of
Transportation Standard Specifications for Construction.

2.16  BELLJOINT LEAK CLAMP

A

Bell Joint Leak Clamps shall be Smith-Blair Model 274, Ford Meter Box FBC or MISC style, or
approved equal.

1. The bell spigot ring, section connector, and range spacer shall be ductile iron 80-55-06
in accordance with ASTM 536. Fusion bonded epoxy finish shall meet application
methods per AWWA C213. Spigot ring design shall be interlocking to allow ease of
installation without interrupting the flow of the pipe. The bolt head pocket shall be
integral for one wrench installation.

2. Gasket shall be Nitrile Buna-N per ASTM D2000, and certified to NSF/ANSI 61-G & 372.

3. Restraint Rods and Nuts shall be Type 304 Stainless Steel. Restraint Rod shall have
rolled threads, and Nut shall be fluoropolymer coated to prevent galling.

Bell encapsulating couplings shall be Ford Meter Box MJBE style.

1. The coupling shall be designed to fully encapsulate the pipe bell. The coupling shall be
of split mechanical joint design with independent end seal and side seal gaskets.

2. All welded components shall be constructed with ASTM A 36 carbon steel.

3. The end seal and side seal gaskets shall be virgin NBR formulated for water service.

The gaskets shall not require field trimming, cutting or modification.

4. The end seal compression ring shall be manufactured with ductile iron per ASTM A
526 Grade 65-45-12 or ASTM A 36 carbon steel.

5. The coupling shall be coated to an average of 12 mills thickness with a fusion-bonded
epoxy that is NSF 61 listed and meeting application methods of AWWA C213.

2.17 COUPLINGS

A

Wide range couplings shall be Romac Alpha or approved equal.

1. All cast components shall be ductile iron, meeting or exceeding ASTM A 536, grade 65-
45-12

2. Grippers shall be ductile iron, meeting or exceeding ASTM A 536, grade 65-45-12.

3. Gaskets shall be SBR compounded for water service per ASTM D2000 and meet NSF61
classification.

4, Bolts and nuts shall be 304 stainless steel.

5. Body shall be epoxy coated, and NSF61 Certified.
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2.18  STRUCTURE CASTINGS

A.

All 24 inch structure covers shall be a malleable iron casting conforming to subsection 908.03
of the 2012 Michigan Department of Transportation Standard Specifications for Construction.
The structure cover shall be series 1040 manufactured by EJ, inscribed with the word “Water”.

2.19  STEEL CASING PIPE AND APPURTENANCES

A

Steel casing pipe shall meet the requirements in accordance with subsection 909.05.D of the
2012 Michigan Department of Transportation Standard Specifications for Construction with
the exceptions listed below:

1. For steel casing pipe jacked under a railroad, replace in its entirety the entry for 30
inch nominal size listed in Table 909-18 with the following:

Nominal OD and Wall Thickness in Inches Jacked in Place Steel Pipe

Nominal Size Nominal Outside Diameter Wall Thickness

30 30.000 0.406(a)

a. Coated or cathodically protected (0.469 inch minimum if uncoated and
unprotected)

2. Steel casing must have a minimum yield strength of 35,000 pounds per square inch
(psi) and be in accordance with ASTM A53, Type E or S, Grade A or B and be designed
for Cooper E80 loading requirements. In all cases, the allowable jacking strength
capacity of the casing pipe shall be capable of withstanding the maximum jacking
forces imposed by the operation.

Stainless steel band spacer shall be Advance Products & Systems model SSIM or approved
equal. The bands shall be constructed of circular stainless steel bands, which bolt together
forming a shell around the carrier pipe. The spacers shall be designed with runners to support
the carrier within the casing and maintain a minimum clearance of 1.00 inches between the
casing inside diameter (ID) and the spacer outside diameter (OD). The spacers shall contain
four modular runners — two on each half. Stainless steel bolts, nuts and washers shall be
supplied with the casing spacers.

The band shall be manufacture of 8 inch wide 14-guage T-304 stainless steel. Abrasion
resistant runners, having a minimum length of 7 inches and a minimum width of 1 inch, shall
be attached to each band to minimize friction between the casing pipe and the carrier pipe as
it is installed. Runner material shall be of glass filled polymer with compression strength of
33,000 psi, flexural strength of 40,000 psi, and tensile strength of 27,000 psi. The ends of thall
runners shall be beveled to facilitate installation over rough weld beads or the welded ends of
misaligned or deformed casing pipe.

Interior surfaces of the circular stainless steel band shall be lined with PVC, or EPDM alternate,
having a minimum thickness of .090 inches with a harness of Durometer “A” 85-90.

Recommended position of the spacers is one placed not more than one foot from each end of
the casing and pipe joint. Subsequent spacers shall be placed every 6-8 feet apart thereafter.

Casing end seal shall be Advance Products & Systems model AC or approved equal. Pull-on
casing end seals shall be manufactured of 1/8 inch thick neoprene rubber assuring excellent
chemical resistance and resiliency. End seals must be effectively used in the temperature
range of -20 degrees to 190 degrees Fahrenheit. End seals shall include % inch wide T304
stainless steel bandings with 100% nonmagnetic worm gear mechanism. End seals shall be
seamless, have vulcanized edges, and can be pulled on at the time of construction.
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PART 3 EXECUTION
CONSTRUCTION

3.01

3.02

3.03

A.

The plans show the locations of existing utilities in accordance with available data. If the
work requires precise information on the location of existing utilities, the Contractor will
expose utilities shown on the plans to determine the actual locations.

Do not disturb or cut into existing in-service water mains. If the operation of valves in existing
water mains is required, notify the City of Kalamazoo a minimum of 3 working days in
advance. Coordinate scheduling of water main connections with the City of Kalamazoo.
Secure the Engineer’s or authorized representative’s approval of the schedule before
beginning the work.

The City of Kalamazoo will open or close in service valves and provide on-site inspections
for all water main and water service installations. The City of Kalamazoo will perform this work
for an estimated time and material charge. The cost of opening and closing valves and on-site
inspection will need a separate contract with the City of Kalamazoo prior to start of work. This
does not apply to work being contracted by the City of Kalamazoo.

Minimize the out of service time for existing water mains. Make connections at night, on
Sundays, or on holidays, as conditions require or as approved by the City of Kalamazoo.
Minimize interference with the water supply if abandoning existing water mains and
incorporating new water mains into the water system.

No trees or permanent structures shall be placed within 10 feet of the centerline of the water
main or service line.

TRENCH EXCAVATION

A

Excavate water main trenches to the lines and grades shown on the plans in accordance
with modifications approved by the Engineer, or authorized representative, or to meet or
bypass existing utility structures. Excavate trenches to the depths shown on the plans to
provide 5 feet of cover from top of water main to the final grade. Excavate trenches to
the widths shown on Michigan Department of Transportation Standard Plan R-83 Series.

Excavate the bottom of the trench to the required grade to allow 6 inches of bedding for the
pipe. Do not block under the pipe.

Maintain trenches for water mains free of ground or surface water by pumping or as
otherwise approved by the Engineer or authorized representative

Install, and later remove, temporary timber bracing, as required to prevent movement or
damage to new or existing water mains or adjacent utilities.

During backfilling, carefully remove supports for sheeted and braced excavations to
prevent earth banks or adjacent streets from collapsing.

The Contractor may leave sheeting and bracing in place during backfilling and remove
after completing backfilling operations. The Contractor may leave sheeting and bracing in
place, if approved by the Engineer and the Contractor cuts it off 5 feet below the ground
surface.

DISPOSAL

A

Dispose of waste material as specified in section 205 of the 2012 Michigan Department of
Transportation Standard Specifications for Construction.
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3.04

LAYING OF THE PIPE

A.

Install the pipe joint restraint system in accordance with the manufacturer's
recommendations, or as directed by the Engineer. Assemble the pipe in the trench. If
deflections at joints are required by changes in grade, alignment, or to plumb valve stems,
ensure deflections of bell and spigot joints and mechanical fitting joints do not exceed
three-quarters of the maximum deflection recommended by the joint manufacturer or
that allowed by AWWA C600, whichever is less. Do not store or leave tools or other objects
in the pipe.

Provide restrained joints as indicated on the plans. No tie rods or thrust blocks shall be
allowed unless approved by the Engineer or authorized representative.

Proper actuation of the gripping wedges of the mechanical joint restraint shall be ensured
with torque limiting twist off nuts.

The Contractor shall provide a written statement of warranty (Warranty Bond) for a period of
2 years from the date of final acceptance (after meter is installed). Warranty work shall cover
any necessary cost to repair water main or appurtenance leaks and water main or
appurtenance leak damage at no cost to the City of Kalamazoo. Final acceptance will only be
given once the water service meter is installed.

Pipe shall be laid with bell ends facing the direction of laying, unless otherwise directed by the
Engineer or authorized representative. When pipe is laid on a grade of 10 percent or greater,
the laying shall start at the bottom and proceed upward with the bell ends of the pipe
upgrade.

Install silicon bronze wedges between all push-on joint pipes to allow for underground
location and thawing of pipeline. 4 to 6 inch pipe shall use 2 wedges, 8 to 12 inch pipe shall
use 3 wedges, and 16 inch and above shall use 4 wedges at each pipe joint.

Pipe shall be restrained in accordance with Table 3.1.

(16)



Table 3.1 Pipe Thrust Restraint Table

NON-POLYWRAPPED PIPE

nosie oot | avona | 25| B[ e |l R [ g
4 44 18 9 5 42 - - 42
6 62 26 13 7 59 31 - 59
8 82 34 17 9 78 33 56 78
10 100 42 20 10 94 32 58 94
12 119 50 24 12 110 33 59 110
16 157 65 32 16 143 61 85 143
20 195 81 39 20 173 61 109 173
24 233 97 47 23 204 61 111 204
30 288 120 58 29 246 86 134 246

POLYWRAPPED PIPE

nosie oot | awoma | 25| B[ e | e R | o
4 62 26 13 7 60 - - 60
6 88 37 18 9 84 44 - 84
8 117 49 24 12 111 47 80 111
10 142 59 29 14 133 45 82 133
12 170 71 34 17 158 47 84 158
16 224 93 45 23 203 87 121 203
20 278 116 56 28 247 87 155 247
24 332 138 66 33 291 87 159 291
30 411 171 82 41 351 123 191 351

* Length of restraint for branch; use the size of the branch

Consult Engineer for scenarios not included in table.

3.05
A.

INSTALLATION OF PIPE INVOLVING HORIZONTAL DIRECTIONAL DRILLING

Horizontal direction drilling (HDD) is a method of trenchless construction using a surface
launched steerable drill tool controlled from a mobile drilling frame, and includes a field
power unit, drilling fluid mixing system, and mobile spoils extraction system. The work

generally consists of three phases:

1. Drilling a pilot hole from the surface or pit at a staring point to an exit pit at the
surface beyond the obstacle or area that is to be avoided.

2. Reaming the pilot hole to make it large enough for the pipeline to be installed.

3. Pipeline is pulled into place.

During the pipe pulling operation, drilling fluid (a

bentonite, water, and polymer solution) is injected to stabilize the hole, remove
cuttings, and lubricate the pipe.

Coordination
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6.

Drilling operations shall not interfere with, interrupt or endanger surface features or
surface activities.

When rock stratum, boulders, underground obstructions, or other soil conditions that
impede the progress of drilling operation are encountered, the Contractor and
Engineer shall review the situation and jointly determine the feasibility of continuing
drilling operations, making adjustments or switching to an alternative construction
method.

The contractor shall familiarize themselves with the geologic characterization of the
soil stratum at the proposed drilling path. The Contractor shall be responsible for
informing the Engineer of any changes that are required in the directional drilling
procedure due to geologic conditions.

Launching and recovery pits shall be as small as practical. Dewatering of pits and
excavations shall be done in accordance with the City of Kalamazoo Standard
Specifications. When groundwater is encountered, the Contractor shall provide a
dewatering system of sufficient capacity to keep any excavation free from water until
the backfill operation is in progress. Dewatering shall be performed in a manner that
removal of soil particles is held to a minimum. Water from the dewatering system
shall be desilted before discharge. Methods of dewatering and desilting, including all
costs shall be the Contractor’s responsibility and are included in the Horizontal
Directional Drilling Water Main pay item.

Utilities shown on the plans are approximate. In areas where there is a potential
conflict, the Contractor shall dig up and verify the locations and elevations of the
utilities at no additional expense to the City. The Contractor shall assume full
responsibility for the protection fall utilities, structures and their foundations which
may be affected by the work.

Before beginning the drilling process, the Engineer shall stake the proposed drill path.

Drill Path Survey

1.

The Drill path shall be walked in the presence of the Engineer and the Contractor with
the guidance system that shall be used for each segment of drill path. The contractor
shall locate and record any surface and subsurface magnetic variations or
abnormalities and all points of interference, as well as verifying all utility locations and
corresponding utility maps. Should any discrepancies arise between utility maps, field
locations and guidance system findings, the Contractor shall clarify all discrepancies
prior to beginning drilling operations. The drill path survey shall be performed no
earlier than two days prior to commencing drilling operations. Provide the Engineer
48-hour notice of drill path survey.

Equipment

1.

The drilling equipment shall be capable of placing the pipe within the planned line and
grade without inverted slopes.

The drilling equipment shall be capable of pulling product pipe from either the
downstream or upstream pit locations. The equipment must be adequately sized for
the application.

The guide system shall have the capability of measuring inclination, roll and azimuth.
The guidance system shall have an independent means to ensure the accuracy of the
installation. The Contractor shall demonstrate a viable method to eliminate
accumulated error due to the inclinometer (pitch or accelerometer). The guidance
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system shall be capable of generating a plot of borehole survey for the purpose of a
record drawing. The guidance system shall meet the following specifications:

Inclination: Accuracy +0.05
Range +90
Repeatability +0.02
Roll: Accuracy +0.05
Range +90
Azimuth Accuracy +0.05
Range +90
4. Equipment setup requirements at the launch and recover locations shall be

determined by the Contractor in accordance with the Plans and shall be submitted to
the Engineer prior to commencement of drilling operations.

Pilot Hole Drilling

1. The entry angle of the pilot hole and the drilling process shall maintain a curvature
that does not exceed the allowable bending radii of the carrier pipe per the
manufacturer’s recommendations.

The contractor shall follow the pipeline alignment as shown on the Plans, within the
specification requirements. The location and depth of the drill head in relation to the profile
and centerline of the alignment shall be determined at a maximum of ten-foot intervals.
Acceptable tolerance shall be 0.5 feet variation from the centerline of the pipe in both vertical
and horizontal directions (1-foot tolerance window).

In the event of difficulties at any time during drilling operation requiring the complete
withdrawal from the tunnel, the Contractor shall either be allowed to withdraw and abandon
the tunnel and begin a second attempt at a different location. The alternate locations shall be
approved by the Engineer before the Contractor withdraws.

Access pits shall be at the beginning and end segments shown on the Plans. Intermittent pits
shall be approved by the Engineer prior to proceeding with drilling operations. No
intermittent access pits shall be allowed in Railroad Right of Ways.

Installing the Carrier Pipe:

1. After the pilot hole is completed, the Contractor shall install a swivel to the reamer
and commence pullback operations.

2. Reaming diameter shall not exceed 1.5 times the diameter of the carrier pipe being
installed.

3. The carrier pipe being pulled into the tunnel shall be protected and supported so that
it moves freely and is not damaged by stones and debris on the ground during
installation.

4. Pullback forces shall not exceed the allowable forces for the carrier pipe.

The Contractor shall allow sufficient lengths of carrier pipe to extend past the termination
point to allow connections to adjacent pipe sections, tees, or fittings. Pulled pipe shall be
allowed 24 hours of stabilization prior to making tie-ins. The length of extra carrier pipe shall
be at the Contractor’s discretion.

Field Inspection
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L.

1. All pipe sections, specials, and jointing materials shall be carefully examined for
defects and no piece shall be laid that is known to be defective. Any defective piece
discovered installed shall be removed and replace with a sound one in a manner
satisfactory to the Engineer at the Contractor’s expense.

2. Defective material shall be marked with an “X” in pink paint and shall be removed
from the job site.

Drilling Fluid Containment and Disposal Requirements

1. The contractor shall contain, handle, and dispose of drilling fluids in accordance with
the following requirements:

1. All drilling fluid and fluid additives shall be disclosed, and Material Safety Data
Sheets (MSDS) shall be provided to the permit agency and the Engineer upon
request.

2. Excess drilling fluid shall be confined in a containment pit at the entry and exit
location until recycled or removed from the site.

3. Precautions shall be taken to ensure that drilling fluid does not enter the
roadways, streams, municipal storm or sanitary sewer lines, and/or any other
drainage system or body of water.

4. When installing below railroads, vents shall be installed on either side of the
railroad tracks to direct any excess drilling fluid to a containment area and to
prevent unintended surfacing of drilling fluid within the Railroad Right of Way.

5. Unintended surfacing of drilling fluid shall be contained at the point of discharge
and recycled or removed from the site.

6. Drilling fluids that are not recycled and reused shall be removed from the site and
disposed at an approved disposal site.

7. Drilling fluids shall be completely removed from the construction site prior to
backfilling or restoring the site.

3.06 ABANDONING WATER MAINS

A.

3.07 VALVES
A.

Remove and dispose of abandoned pipe, gate boxes, or other appurtenances, as necessary
for placement of a new water main at no additional cost to the City of Kalamazoo.
Remove portions of gate boxes to at least 3 feet below the pavement surface under the
road, and to at least 12 inches below the planned grade outside the road. If the Engineer
determines abandoned mains may remain in place, cap the end of pipe with cap and megalug
or as directed by the Engineer or authorized representative. If shown on the plans or
directed by the Engineer or authorized representative, fill abandoned water mains with non-
structural flowable fill.

Prior to installation, all valves shall be fully operated open and close to verify its functionality
and number of turns. Set and join valves to the water mains as required for cleaning,
laying, and jointing the required type of pipe, as shown on the plans. Install valves as
required by the contract, or as approved by the Engineer. Place the valve stems plumb.
Install valves to not bear on the pipe. Install anchor coupling with valves installed on tees or
crosses, with swivel gland located on the valve side of the anchor coupling.

When installing 12 inch and larger valves (Butterfly Valves), the operating nut shall be located
on the side of the valve furthest from the centerline of the roadway, unless otherwise directed
by the Engineer.
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3.08

3.09

3.10

3.11

LIVE TAPS TO IN SERVICE WATER MAINS

A.

Prior to tapping of the main contractor shall disinfect all pipe, appurtenances, tapping machine
with chlorinated water.

Contractor shall install all necessary tapping appurtenances according to manufacturer’s
recommendation.

Contractor shall use equipment which allows the tapping machine to rinse out metal shavings
and tap water main per manufacturer’s recommendations. No tap 4 inches or larger shall be
allowed within 4 feet from any joint, fitting, or exiting tap regardless of location of tap. 1 %
inch taps located within 10 feet of previous tap shall be offset 15 degrees.

Once tapping is complete Contractor shall disinfect all exposed water main and appurtenances
with chlorinated water.

VALVE BOXES.

A

Provide valve boxes that do not transmit shock or stress to the valve. Place valve boxes
plumb over the operating nut of the valve, with the box cover flush with the pavement, or as
approved by the Engineer or authorized representative. Provide firm support for valve boxes.

Valve boxes shall be installed, centered and plumbed over the operating nut of the gate valve.
The area around the valve box shall be back-filled with Granular Material Class Il placed in
layers not to exceed 12 inches, and thoroughly compacted to the required density. The
Contractor shall take due care to prevent the box from shifting during backfilling operations.
The tops of the valve boxes shall be flush with the established pavement or ground surface.

ADJUSTING OR RECONSTRUCTING WATER SHUT OFFS OR VALVE BOXES

A.

Adjust and reconstruct water shutoffs or valve boxes to the final grade or as approved by
the Engineer or authorized representative. Replace shutoff or gate box materials damaged
during adjustment or reconstruction, as determined by the Engineer, or authorized
representative, at no additional cost to the City of Kalamazoo.

WATER SERVICES

A.

Water Services shall not be connected to the water main until approved by the Engineer or
authorized representative.

1. The standard size for all new services shall be 1 % inch. The property owner/developer
may request a larger size if needed.

2. % inch service materials may only be used when performing repairs or partial
replacements of an existing % inch service, or when replacing the yard service of a %
inch service. When replacing a complete street side service of a % inch service, a new
1 % inch tap will be completed, new 1 % inch street service line installed, and reduced
down at the curb shut off per section 2.10.

Tap water main per section 3.08.

When more than two meters excluding the fire meter are required to be set on a single service
line, a fabricated meter manifold shall be installed.

Water Services 2 inch and Smaller

1. Construct services from the distribution main to the water meter. Lay services in a
straight line perpendicular to the water main unless approved by the Engineer or
authorized representative. Construct service with a continuous piece of copper from
the corporation stop to the curb stop and curb stop to the water meter unless
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approved by the Engineer or authorized representative. Services over 300 feet will
require an exterior meter setting (meter pit).

All couplings shall be located as close to the water main as possible, but outside
roadway unless approved by the Engineer.

The use of thread sealant shall be not be allowed on flare fittings.

No splices shall be allowed for 1 % inch or smaller yard services 90 feet and shorter in
length.

Tap and curb shut off locations shall be no closer than 5 feet to edge of driveways. If a
service is required to be abandoned due to improper location, service shall be fully
abandoned at the water main tap location and new service installed the developer’s
expense. Corporation stop shall be shut off, copper piping removed, and copper disc
installed on the corporation stop.

If finish grade changes from plan grade after installation of service, curb shutoff shall
be adjusted to 5 foot bury depth at the developer’s expense.

When the street service is installed separately from the yard service a copper disk shall
be installed on the yard side of the curb valve per the manufactures recommendations
as approved by the Engineer or authorized representative.

Water Services Greater than 2 inch

1.

For services entering a building with no basement, install the stand pipe flange 12 inch
from the finished floor elevation and 6 to 12 inches away from any walls. Install the
flange pipe so two bolt holes are parallel from each wall (two hole). For services
entering a building with a basement or into a concrete vault, install the stand pipe
flange 6 to 12 inches off the wall. Install the flange pipe so that two bolt holes are
parallel to the floor, normal to the wall. For all services entering a building, the service
line shall be located in room located on an outside wall of the building, with enough
room to maintain the service.

Contractor shall complete installation of service prior to pressure testing and
disinfection. The Contractor shall hydrostatic test the complete fire service from the
nearest outside valve to first valve (OS&Y) before installing the fire check valve per
section 3.22. Service shall be cleaned, flushed and tested per section 3.23. No
connection shall be made to these services until after pressure test is complete and
consecutive negative bacterial test results have been received in accordance with
sections 3.22 and 3.23 of this specification, and the water main approved by the
Engineer or authorized representative.

No adapter flange or grooved pipe joint shall be used on any portion of the service to
be maintained by the City of Kalamazoo, with the exception of the meter side of an
OS&Y fire service valve.

For service lines with multiple meter settings, a valve the same size as the incoming
service line shall be installed prior to the tee or manifold. If one of the meter settings is
for a fire service, the valve shall be an OS&Y valve in accordance with section 2.02.F.

Construct the service pipe with at least 5 feet of cover, unless Engineer or authorized
representative requires additional depth.

Make all service connections, and transfers. Maintain and protect, at no additional cost,
existing service connections requiring transfer, but not shown on the plans, until
reconnection or disposal.
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H. If relocating a portion of water service, shut down the water service by method approved
by the Engineer or authorized representative.

l. Service lines entry points into the structure shall be sealed with hydraulic cement or mastic
putty and oakum to prevent groundwater infiltration. For ductile iron pipe services, link seals
should be used as the preferred method.

1.

FIRE SERVICES

The Contractor shall notify the Engineer or authorized representative a minimum of 3
working days prior to flushing the fire service or testing the fire system capacity.

All fire services shall have an OS&Y valve meeting the requirements of 2.02.F installed.
The sample tap on the OS&Y Valve shall be installed on the downstream side of the
valve.

K. INTERIOR METER SETTINGS (PREFERED)

1.

Interior valve and meter inlet connection shall be installed by the Contractor in
accordance with the Engineer, or authorized representative’s recommendations and
final approval.

The meter setting shall be located in a heated portion of the building. The meter
setting shall not be located in a crawl space, above electrical appliance, or near an
electrical panel. A clear and unobstructed access to the meter of not less than 24
inches by 24 inches shall be provided.

a. 1% meter settings must be placed in basements. Meter setting shall be placed in
the front of the building facing the street or within three feet of the front on the
side unless otherwise approved by the Engineer or authorized representative.
Water Services shall not be placed under footings. If service enters house under
the porch and the porch footing extends below water service, a 2 inch PVC sleeve
will be required.

b. A % inch schedule 40 PVC conduit, or larger, shall be installed from the meter
setting to the remote reading point. There shall be no more than 75 feet of
conduit between pull boxes. There shall be no more than four (4) 90-degree bends
between pull boxes. All pull boxes must be installed no more than 96 inches
above the floor. Pull boxes shall not be installed in attics or crawl spaces.

The City of Kalamazoo will install the meter, readout, readout wire, copper ground
wire, outlet meter connection and valve.

L. EXTERIOR METER SETTINGS

1.

Exterior meter settings shall be installed by the Contractor according to the Engineer’s
or authorized representative’s recommendations, and in accordance with City of
Kalamazoo Standard Plans. Meter settings will be required for services greater than
300 feet, slab on grade, crawl spaces, where minimum 5 foot bury depth cannot be
maintained, and other reasons. Contractor shall verify proper meter location with the
Engineer prior to construction.

Meter boxes or vaults shall not be installed in any street, alley, parking area, driveway,
or sidewalk. Major landscaping (shrubs, boulders, etc.) and structures (retaining walls,
fences, buildings, etc.) shall not be placed within seven and a half (7.5) feet or trees
shall not be planted within ten (10) feet of any meter box or vault, unless otherwise
directed by the Engineer.
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3.12

3.13

3. The ground surrounding meter boxes, pits and vaults shall slope away from the lid at a
minimum grade of 2%

4, No plumbing or electrical connections will be allowed inside the meter box or vault,
unless otherwise directed by the Engineer.

5. All tees, connections, and couplings shall be a minimum of five (5) feet downstream
from the meter box or vault wall on the outlet side. Tees and connections shall not be
installed between the curb stop and the meter setter or copper horn.

6. Meters shall be installed by the City of Kalamazoo upon inspection and
acceptance of the meter setting.

7. Meter boxes shall be used for all 1 inch exterior meter settings. The
Contractor shall install meter boxes to horizontal location and to final grade
as determined by grade stakes. Meter boxes shall be installed 5 feet outside
the right of way in private property. All work shall be in accordance with the
current WS-8 of the City of Kalamazoo Standard Plans.

8. For services 1 % inch and smaller, curb shutoffs shall be located in the right of
way, centered in the curb lawn area, or as directed by the Engineer.

9. The Contractor shall install meter vaults for 1 % inch and larger meter settings.

10. Meters shall be installed by the City of Kalamazoo upon inspection and
acceptance of the meter setting.

WATER MAINS, CUT AND PLUG

A.

All work related to water main, cut and plug shall be in accordance with section 3.06.A. If the
plans show cutting and plugging water mains, arrange for the City of Kalamazoo to shut
down the main. Remove the section of pipe and plug the water main as shown on the
plans or as approved by the Engineer or authorized representative. Construct the required
restraint as directed by the Engineer or authorized representative.

FIRE HYDRANTS

A

Set fire hydrants at the locations shown on the plans and in accordance with City of
Kalamazoo standard plans and manufacturer’s recommendations or as coordinated with the
City of Kalamazoo. When installed, the hydrant shall be located on the side of the water main
furthest from the centerline of the roadway, unless otherwise directed by the Engineer. Equip
the hydrant with auxiliary valves, as shown on the plans. Stand hydrants plumb, with side
nozzles parallel to the curb, and with the pumper nozzle normal to the curb, unless otherwise
directed by the Engineer. Place the nozzles at the height specified by the City of Kalamazoo.

For all gate valves connected adjacent to a tee or hydrant, the anchor between the fitting or
hydrant and the valve shall be a 6 inch by 13 inch swivel by solid adapter with swivel gland. The
swivel gland shall be located on the hydrant side of the solid adapter.

Install a valve box over hydrant valve in accordance with section 3.09.

Hydrants shall have a protective cover placed over hydrants prior to backfilling to ensure the
hydrant is not damaged. If hydrant is damaged, the contractor shall repair or replace the
hydrant at no cost to the City.

If site conditions are such that it is not desirable for hydrant drain into the surrounding soil
(i.e. when hydrant has less than 10 feet of separation from a sewer, high ground water,
impervious or contaminated soils, etc.), hydrant drip valve plug(s) shall be installed by the
Contractor onsite. Final determination on drip valve plug installation shall be made by the
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3.14

3.15

3.16

3.17

Engineer or his representative. As constructed records shall be noted whether or not the drip
valve plug was installed.

FIRE HYDRANT MARKER

A.

The sign shall be located between the hydrant and curb and offset from the pumper nozzle, or
as directed by the Engineer. The sign shall be placed 3 feet away from the hydrant. The sign
shall be single sided or double sided as directed by the Engineer or authorized representative.
The sign shall have an installed height to the bottom of the sign of 7 feet above the final grade
in areas with sidewalk and 5 feet above the final grade in areas without sidewalk.

A fire hydrant mounted whip may be installed in addition to fire hydrant sign if approved by
the Engineer. Fire hydrant whip shall be mounted to the fire hydrant opposite the pumper
nozzle in accordance with the manufacturer’s specifications.

FIRE HYDRANT REMOVAL

A

If the plans show removal of a fire hydrant, remove the entire hydrant assembly, including the
following:

1. Auxiliary gate valve and box, unless otherwise approved by the Engineer or
authorized representative.

2 Internal valve assembly;

3. Top bonnet;

4 Standpipe; and

5. Hydrant inlet body, unless otherwise approved by the Engineer.

If the City of Kalamazoo approves leaving the auxiliary gate valve and box in place,
remove to at least 3 feet below the pavement surface under the road, or at least 12 inches
below planned grade outside the road.

Stockpile the removed material at a location accessible to the City of Kalamazoo. The City of
Kalamazoo will maintain ownership of the hydrant, and will remove the assembly from the
project site

RELOCATING FIRE HYDRANTS

A

If the plans show relocating a hydrant, arrange for the City of Kalamazoo to shut down the
hydrant auxiliary valve. Remove the hydrant and reinstall at the required location. Reconnect
the hydrant to the water main by shutting down the main, tapping a new hydrant outlet,
or using the existing outlet. Install piping as required. If the relocated hydrant does not pass
testing the hydrant shall be replaced with new at no cost to the City of Kalamazoo.

MISCELLANEOUS FITTINGS

A.

Install the following at the locations shown on the plans and in accordance with good
construction practices and manufactures recommendations:

Elbows,
Tees,

Corporation stops,

1

2

3

4, Blow offs,
5 Pipe adapters,
6

Pipe couplings,
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3.18

3.19

3.20

3.21

7. Retaining glands, and

8. Other miscellaneous fittings.

AIR RELEASE VALVES AND VAULTS

A.

Construct air release valves and vaults in accordance with the current WA-4-Series and WA-5-
Series of the City of Kalamazoo Standard Plans.

When installing the air release valves in conjunction with new water main construction, the
contractor shall use ductile iron fittings.

When installing the air release vaults as a retrofit to existing water main, live taps may be
performed as directed by the engineer.

BACKFILLING AND COMPACTING

A.

Backfill and compaction shall be in accordance with Michigan Department of Transportation
Standard plan for utility trenches R-83-Series.

Backfilling Under Existing Conduits — Where it is necessary to undercut or replace existing
utility conduits and/or service lines, the excavation beneath such lines shall be backfilled the
entire length with granular bedding material tamped in place in 6-inch layers to the required
density. The granular bedding shall extend outward from the spring line of the conduit a
distance of 2-feet on either side and thence downward at its natural slope.

Backfilling with Excavated Material — Unless otherwise specified or directed, material
excavated in connection with the work shall be used for backfilling and other filling purposes,
if it meets all requirements given elsewhere in this specification.

Backfill Immediately Following Inspection — All trenches and excavations shall be backfilled
immediately after pipe is laid therein, unless otherwise directed by the Engineer or authorized
representative. Under no circumstances shall water be permitted to rise in un-backfilled
trenches after pipe has been placed.

Service leads shall not be backfilled until the pipe ends are referenced and the Engineer or
authorized representative has measured the pipe for payment.

Backfilling around and over structures and pipes shall be carefully done by hand and tamped
with suitable tools of approved weight to a point 1-foot above the top of pipe. Selected
material or, where specified or ordered by the Engineer, special backfill material shall be used
in this area. The material shall be placed in uniform layers not exceeding 6-inch in depth up
each side. Each layer shall be placed, then carefully and uniformly tamped to the specified
density so as to eliminate the possibility of lateral displacement of pipe or structure.

Backfilling by Machinery — After the backfill has been placed and compacted around the boxes
and pipe to a height of 1-foot above the top. The remainder of the trench may be backfilled
by machine. The backfill material shall be deposited in horizontal layers and each layer shall
be thoroughly compacted to the specified density by approved methods before a succeeding
layer is placed. In no case will backfill material from a bucket be allowed to fall directly on a
structure or pipe and in all cases the bucket must be lowered so that the shock of the falling
material will not cause damage.

COMPACTION REQUIREMENTS

A. Compact each layer to 95% (90% if outside the influence of the roadway) maximum density as
tested by the Michigan Department of Transportation Density Testing and Inspection Manual.
COMPACTION TEST
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3.22

A. Trenches and excavation around structures shall be backfilled and consolidated in layers, as
specified, to the existing ground surface. Compaction tests shall be performed on each layer
immediately after compaction.

B. Initial test series for each type of backfill material shall be continued until the method of
consolidation employed has proven to attain the required compaction. Any change in the
proven method of consolidations will require additional testing and field verification of
compaction.

C. Subgrade below pavements, curbs, sidewalks, and structures shall be consolidated as
specified. Compaction tests shall be performed to verify specified consolidation.

HYDROSTATIC TESTING
A. Perform hydrostatic testing of water mains in accordance with AWWA C600.

B. Ensure City of Kalamazoo personnel witness pressure testing. Give the City of Kalamazoo
personnel at least 1 full working day notice before testing.

C. Provide the personnel, temporary timber bracing, plugs, test pumps, temporary connections
to the Municipal water system, and any other required apparatus. Provide the water for
hydrostatic testing if not available from the City of Kalamazoo. Water must be pumped
from a measurable source in order to determine testing allowance water.

D. Before applying test pressure, expel air from the pipe in increments of no greater than 1,000
feet. Pressure test each section of water main. If the Contractor chooses not to pressure test
against an existing valve, a new valve may be installed at the expense of the Contractor.

E. Pipe shall be pumped with water to a minimum test pressure of 150 pounds per square inch
(psi) at the highest point of elevation to begin test. Test shall last for at least 2 hours, with a
maximum drop of pressure of 5 psi. If the pressure drop is greater than 5 psi but less than 20
psi, a testing allowance water test shall be performed. Testing allowance water, as measured
by the quantity of water pumped into the pipe to attain the pressure at which the test began
must not exceed the testing allowance.

F. Testing allowance water is determined using the following formula
L= SDN\P
148,000
Where
L= testing allowance water in gallons per hour
S= length of pipe in feet
D= actual pipe diameter in inches, and
P= 150 psi
G. If testing allowance water is above the allowable limit occurs during hydrostatic testing,

remove backfill to expose pipe and repair the joints. Repeat testing after repairs are
complete. If multiple leaks occur the contractor may be required to reinstall main at
Contractors expense.

H. Correct visible leaks regardless of the amount of leakage. Replace faulty pipes, fittings, gate
valves, or other accessories disclosed by testing. Repeat the test until the pipes,
fittings, gate valves, and other accessories meet the requirements.
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3.23

3.24

DISINFECTION, FLUSHING, AND BACTERIORLOGICAL TESTING

A.

Disinfect the water main in accordance with AWWA C651 and applicable Michigan
Department of Environment, Great Lakes, and Energy (EGLE) regulations after successful
hydrostatic testing.

Disinfect and flush new, and portions of existing, water mains as required by the EGLE.

Use blow offs, fire hydrants, or other means as shown on the plans or approved by the
Engineer, or authorized representative, to flush water mains in accordance with AWWA C651,
with a velocity of at least 3 feet per second. Provide hoses and other equipment and arrange
a means of disposing of the water without damaging the work or adjacent property.

Use the continuous feed method with chorine added simultaneously with the water. Add
chlorine or liquid hypochlorite to meet the requirement of at least 25 milligrams per liter of
chlorine. Slowly add the water to the main and allow it to stand for at least 24 hours. At the
end of the 24-hour period, ensure the chlorine residual is a minimum of 10 milligrams per liter.
If not met, re-chlorinate and flush the water main until a minimum 10 milligrams per liter
residual remains after 24 hours.

After completing disinfection, initially flush the water mains with water at a velocity of at
least 3 feet per second to replace the entire volume of chlorinated water in the pipeline.
After initial flushing, perform final flushing until the residual chlorine content meets the
standard level for the water distribution system. The City of Kalamazoo may require a
waiting period after flushing and before bacteriological sampling.

Dispose of chlorinated water in accordance with applicable state and local requirements.
If necessary, apply a reducing agent to the water to neutralize the chlorine and create a
chlorine residual of no greater than 1 ppm. Dechlorination shall be in accordance with
AWWA C655.

After flushing, perform bacteriological testing in accordance with AWWA C651 and EGLE
requirements. Test chlorine residuals before taking each bacteriological sample. Ensure the
chlorine residual is less than 1.5 milligrams per liter before taking a bacteriological sample.
The City of Kalamazoo will collect samples from each branch of pipe in the presence of the
Engineer, or authorized representative, and contractor personnel. The City of Kalamazoo will
be responsible for the transportation of the samples to a State of Michigan approved lab
for testing. Two consecutive bacteriologically safe tests at 24-hour intervals for each section
of pipe are required. Acceptable tests are negative for bacteria and as otherwise defined by
AWWA C651 and EGLE regulations.

If a bacteriological test fails, repeat disinfection, flushing, and testing.

Pressure and chlorination taps shall be removed within one business day of passing tests, so
main can be activated.

POLYETHYLENE ENCASEMENT

A.

Polyethylene encasement will be required for all ductile iron installations when the soil test
evaluation is greater than or equal to 10 points based as indicated in AWWA/ANSI C105/A21.5
or as directed by the Engineer. Sampling of the soils is to be completed by the developer or
municipality responsible for the installation.

Install polyethylene encasement on water mains and fittings installed through concrete floor
and foundations and as indicated on the plans in accordance with the manufacturer’s
installation instructions and AWWA/ANSI C105/A21.10. Appropriately sized polyethylene
encasement shall be used so that there are no longitudinal spices. This may require using one
or more size larger diameter encasement than the pipe installed.
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Polyethylene encasement shall be required for all installations when groundwater is detected in
the utility trench.

Polyethylene encasement shall be required for all directional drilling installations involving
ductile iron pipe.

3.25  WATER INFRASTRUCTURE IN STEEL CASING

A. Work shall be performed in accordance with section 401 of the Michigan Department of
Transportation Standard Specifications for Construction and as detailed herein. In all cases,
the Contractor shall submit a work plan detailing the following:

1. Means and methods for bracing and shoring;

2. Methods of maintaining and adjusting line and grade;

3. Drilled/bored diameter;

4. Drill hole stabilization procedures;

5. Size and location of the auger head relative to the casing;

6. Methods of dealing with cobbles/boulders and obstructions;

7. Estimated jacking thrust required;

8. Method of monitoring casing elevation;

9. Thrust block design calculations;

10. Record keeping system to document casing advance and jacking pressures;

11. Grouting procedures;

12. Temporary dewatering measures and;

13. Mitigation procedures if sinkholes or settlement above the pipe occurs or excessive
movement of the settlement monitors is observed.

B. Minimum Allowable Depths.

1. The minimum allowable depth of the Horizontal Auger Bore (HAB) installed casing
pipe shall be in accordance with Table 3.2
Table 3.2 Minimum Allowable Depths Table

Location Minimum Depth
Base of Rail 6 Feet
Existing Ground 5 Feet
Roadway 5 Feet
Ditch Flowline 5 Feet

C. Access Pits.

1. Excavate jacking and receiving pits as necessary. Provide and install all sheeting,
shoring, bracing and any other earth retention measures in accordance with section
704 of the Michigan Department of Transportation Standard Specifications for
Construction. Provide site drainage and subsurface dewatering and other items
associated with the operation as necessary to facilitate the proposed work.

D. Lead Auger/Overcut Allowance.
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A full-size auger section shall be used as the lead section of the casing. The auger shall
not protrude from the leading edge of the casing. However, if soil conditions halt the
movement of the casing, the auger shall be allowed to protrude not more than 1 inch
in front of the casing during the boring operation. Overcut is the annular space
between the excavated hole and the outside diameter of the casing pipe. The
allowable overcut diameter is one inch greater than the casing pipe radius.

E. Watertight joints.

1.

Watertight joints are required to ensure the integrity of the road and railroad bed.
Casing pipe shall be constructed to prevent water leakage or earth infiltration and
must be certified free from any breaks or leaks throughout its entire length.

F. Lubrication Fluids.

1.

Lubrication fluids are specifically required for this method regardless of the soil
conditions. Any deviations from the use of lubrication shall require prior approval for
the Engineer. The Contractor shall install vents on either side of the casing pipe to
prevent fracking during installation. These vents shall also be used as relief in case of
a water main break. Lubrication fluids, consisting of a mixture of water and bentonite
or bentonite/polymer, shall be used in the annular space between the casing being
installed and the native soil to stabilize and lubricate the drill hole. Grease will not be
allowed for use as lubrication for this purpose.

G. Pipe Locating and Tracking.
1. One of the following tracking, locating, and guidance systems shall be used:
a. Waterline system.
b. Mechanical control head.
c. Electronic (inertial) control head.
d. Walkover system.
e. Laser guided tunnel attachment.
f. Laser guided pilot rod.
2. The Contractor will be responsible for submitting their proposed pipe locating tracking
method at the preconstruction meeting for approval.
H. Settlement/Heaving Monitoring.
1. Settlement/Heaving monitoring shall be performed in a manner that will minimize the

movement of the ground in front of, above, and surrounding the horizontal auger
bore operation; and will minimize subsidence of the surface above and in the vicinity
of the boring. The ground shall be supported in a manner to prevent loss of ground
and keep the perimeter and face of the boring stable at all times, including during
shutdown periods. A survey shall be performed one day prior to initiating this
operation at each required monitoring location. A similar survey shall then be
performed at each location, on a daily basis, until the permitted activity has been
completed. All survey readings shall be recorded to the nearest one-hundredth (0.01)
of a foot. Digital photographs of the pavement and rail conditions shall also be taken
prior and after the pipe installation. Specific monitoring locations and requirements
may also be provided for railway crossings.

l. Ground Water Control.
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1. Dewatering shall be conducted whenever there is a high ground water table level to
prevent flooding and facilitate the operation. The water table elevation shall be
maintained at least 1 foot below the bottom of the casing at all times. When needed,
dewatering may be initiated prior to any excavation.

2. Minor water seepage or pockets of saturated soil may be effectively controlled
through bailing or pumping. This control shall be accomplished without removing any
adjacent soil that could weaken or undermine any access pit, its supports, or other
nearby structures.

3. Larger volumes of ground water shall be controlled with one or more well points or
with staged deep wells. Well points and staged deep well pumping systems shall be
installed and operated without damage to property or structures, and without
interference with the right of the public, owners of private property, pedestrians,
vehicular traffic, or the work of other contractors. Any pumping methods used for
dewatering and control of ground water and seepage shall have properly designated
filters to ensure that the adjacent soil is not pumped along the water. Well diameter,
well spacing and the pump’s pumping rate shall provide adequate draw down of the
water level. Wells shall be located to intercept ground water that otherwise would
enter the access pit excavation and interfere with the work. Upon removal of a well,
the hole shall be filled and grouted.

4, Existing storm sewers shall only be used to discharge water from the dewatering
operation in accordance with a permit obtained from the appropriate storm sewer
owner. Filters or sediment control devices shall be required to ensure that the
existing system is not adversely affected by construction debris or sediment.

J. Casing End Seals/Bulkheads

1. Casing ends shall be enclosed using 1/8 inch thick synthetic rubber casing ends seals in
accordance with section 2.19.C of this document. Ensure end seals are water tight
and attach securely to the casing pipe and the carrier pipe (water main). Ensure end
seals are acceptable to the Engineer.

K. Backfill Requirements.

1. Remove the pits and backfill the excavations as necessary with material meeting the
standard specifications as approved by the Engineer.

L. Railroad Specific Requirements.

1. For Steel casing pipe jacked in place under a railroad, the following will apply in
accordance with the current AREMA Manual;

a. When steel casing pipe is used, the joints must be fully closed by welding or
mechanical means as approved by the Engineer.

b. Minimum cover over the casing must be at least 6.0 feet from the bottom of the
railroad tie to the top of the casing pipe at its closest point.

c. Casing pipe must extend beyond the limits of the entire railroad right-of-way.

d. Jacking construction requirements must be in accordance with the current AREMA
Manual, Chapter 1, Part 4.

3.26  INSTALLATION OF LINE STOPS AND INSERTION VALVES

A. Line Stops and Insertion Valves shall be performed in the locations as detailed on the plans or
as directed by the Engineer. Prior to installation of the line stop or insertion valve, coordinate
the deactivation of the water main so that all customers have been given proper notification
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of the shutdown. No work shall be performed without the Engineer or authorized
representative present.

Excavate and expose the water main. Remove scale from the water main and make sure there
are no flaws which would affect the seal with the saddle.

Line Stops

1. Install permanent line stop body on the pipeline and perform line stop according to
manufacturer’s instructions. Upon completion of the work associated with the line
stop, reactivate the water main and install permanent blind flange on the line stop
body. Ensure that all as built information is recorded and submitted as detailed in
section 1.03.

Insertion Valves

1. Install Insertion Valve body on the pipeline and perform valve insertion according to
manufacturer’s instructions. Operate the valve to ensure that it is fully functional.

2. Construct valve vault as detailed in WA-8-A of the City of Kalamazoo Standard Plans.
Ensure that all as built information is recorded and submitted as detailed in section
1.03.

3.27  FINAL RESTORATION

A.
B.

Contractor shall restore site to preconstruction condition or better, or as detailed on the plans.

Final grade shall be 5 feet above competed water main or water service line, unless otherwise
approved by the Engineer. If final grade is changed greater than 6 inches from the approved
plans, the Developer or Contractor shall raise or lower water main and water services so that
they are maintained at 5 feet below final grade. All costs associated with this work shall be paid
for by the Developer or Contractor.

(32)



PART 4 MEASUREMENT AND PAYMENT
4.01 PAYITEMS

Measurement a payment may not apply if construction is not being funded with City of Kalamazoo funds.
Please review signed construction contract for actual measurement and payment specifications.

Pay Item Pay Unit
Water Main, DI iNCh, TrDEt oottt e e e e e bra e e e e e e e Foot
Water Main, DI iNCh, iN CASINEG....ciiiiieieeiie ettt sttt e e ste s teste st ese st e s aessen e nees Foot
Water Main, DI iNCH, HDD......ooiiiciceeee ettt et s e e st ste st sae s s ss s aenenee s Foot
Gate Valve and BOX,  INCH, et e e e et e e e e e e nnnes Each
Butterfly Valve and BoX,  iNCH....ccoiiiiieee et Each
Polyethylene ENCASEMENT.......c.uviiiiciiiiee et ettt e et e e et e e e settae e s s enta e e e sentaeeesnraeeesanes Foot
Water Main, __ inch, CUt @nNd PIUG ......ccuviiiiiieee ettt e Each
TS 2 LY7o [ = o USRIt Each
L o T T Y=Y o o U USRNt Each
[ Lo T [ A Y=Y (o Tor- Y TR - 1Y YRSt Each
WWATEE SEIV ..ttt ettt et e st e st e s bt e e eat e e sab e e e be e e smbeesaneeesaneesnreeeneeesareenn Each
LAV T YT V70 o T o = USSR Each
Water SEIV, CONTIICT ..uuuii bbb sasasasasasannnes Each
LAY TG /A Y e IR Each
Copper Tubing, Additional LENGtN ........covviiiieee e Foot
WAt SEIV, 2 INCN ettt a bbb a b e sasasasssasasasnnasananes Each
Water Serv, CONFIICT, 2 INCH ..uuue s ananes Each
Copper Tubing, Additional Length, 2 iNCh .......cooiiiiiice e Foot



Steel Casing Pipe, __inch, Jacked in Place.......ccccoeceieintieeiecece ettt s Foot

4.02

MEASUREMENT OF PAY ITEMS

A.

Payment for Water Mains shall be measured based on the sizes and trench details required,
along the centerline of the pipe, with no deductions for fittings. The unit price of Water Main,
DI, includes the cost of the following:

1. Excavation and backfill;

2. Dewatering operations (trench and/or pipe);

3. Provide temporary water system to maintain service during construction;

4. Hydrostatic testing;

5. Disinfecting and flushing the water main and bacteriological testing;

6. All material, labor and equipment necessary to remedy an unsatisfactory hydrostatic
test, including removing and replacing any backfill;

7. Providing and installing fittings, gaskets, bracing or sheeting, blocking and
miscellaneous items for installing pipe and reconnecting to the Municipal Water
System;

8. Preparing and providing as-constructed plans.

The City of Kalamazoo may withhold payment and/or final acceptance until the City of
Kalamazoo accepts the as-built plans.

The cost of dewatering of trenches, pipe, or both associated with alterations to the
Municipal Water System, is included in the unit price for relevant items of work.

The cost of excavating, disposing of excess material, and providing, placing, and
compacting the backfill, is included in the unit price for related items of work.

The cost of removing or abandoning existing water mains, gate valve boxes, and other
appurtenances to provide clearance for the proposed water main or roadway, is included in
the unit price for relevant items of work.

Payment for Gate Valves, Butterfly Valves, and Valve Boxes, shall be as follows:

1. The unit prices of Gate Valve and Box and Butterfly Valve and Box, of the types
and sizes required, include the cost of providing and installing the valve and valve
box, complete and ready for use.

Payment for water services 1 % and smaller shall be as follows:

1. Water Serv refers to services between the water main and the curb shut off no greater
than 33 feet long. Water Serv, Long refers to services between the water main and the
curb shut off greater than 33 feet long and up to 66 feet in length. Water Serv, Yard
refers to the services between the curb shut off and the water meter setting, up to 25
feet in length. Copper Tubing, Additional Length refers to the additional copper tubing
and work needed when services between the curb shut off and the water meter setting
are over 25 feet in length, and when the length of the service between the center of
the road and the curb shut off exceeds 66 feet. Water Serv, Conflict refers to
relocating only a portion of a water service.

Payment for water services 2 inches in size shall be as follows:

1. Water Serv, 2 inch refers to the services between the water main and the water meter
setting no greater than 58 feet in length. Water Serv Conflict, 2 inch refers to
relocating only a portion of a 2 inch water service. Copper Tubing, Additional length, 2
inch refers to the additional copper tubing and work needed when services exceed 58
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feet in length.
Services with a diameter larger than 2 inches will be measured and paid for as water mains.

The unit prices for Water Serv, Water Serv, Long, Water Serv, Yard, Copper Tubing,
Additional Length, Water Serv Conflict, Water Serv, 2 inch, Water Serv Conflict, 2 inch, and
Copper Tubing, Additional Length, 2 inch, include the cost of the following, unless otherwise
accounted for in other pay items:

Earth excavation;

Removing pavement;

Replacing pavement;

Jacking and boring;

Providing and installing type K copper tubing, service saddle, corporation stops,
service stops, and service boxes;

Disinfecting;

Providing, placing, and compacting backfill;

Slope Restoration to equal or better conditions; and

Miscellaneous material, equipment, or operations.

uhwhN P

LN

Payment for additional service connections, not shown on the plans, but maintained,
protected, and reconnected or disposed of by the Contractor will be paid for as Water Serv, or
Water Serv, Long.

The pay item Water Serv, Conflict will apply only to portions of water services requiring
relocation due to direct conflict with utilities, other items of work, or as otherwise approved
by the City of Kalamazoo. Payment for all other relocations requiring replacement of
corporation or service stops will be paid for as Water Serv or Water Serv, Long.

Payment for Water Main, __inch, Cut and Plug includes the cost of cutting the existing water
main, providing and placing the required plug, and thrust blocks.

Payment for Fire Hydrant includes the cost of providing and installing the hydrant, hydrant
valve, valve box, and all pieces between the valve and hydrant, including the coarse gravel and
concrete base, fire hydrant marker at the locations shown on the plans in a ready-for-use
condition unless noted otherwise.

Payment for Hydrant, Rem includes the cost of breaking down the auxiliary gate valve, gate
box, the hydrant assembly, backfilling, and plugging the opening in the existing main.

Payment for Hydrant, Relocate, Case __ (of the case required), includes the cost of
vertically adjusting the relocated hydrant to final grade and the following:

1. Case 1 includes the cost of removing the hydrant, extending the existing hydrant
lead from the gate valve, reinstalling the hydrant in a ready-for-use condition,
adjusting the existing gate box and hydrant to final grade, and providing and
installing sleeves, fittings, and joint restraints.

2. Case 2 includes the cost of removing the existing hydrant, gate valve and box, and
reinstalling the hydrant and gate valve in a ready-for-use condition, adjusting the
existing gate box and hydrant to final grade, and providing and installing the
cutting-in-sleeve, pipe coupling, tee, elbow, and joint restraints.

Payment for Steel Casing Pipe, __inch, Jacked in Place of the size required will be paid for by
the length installed. The unit price for Steel Casing Pipe, Jacked in Place includes the cost of
excavating the pits, providing and installing sheeting, bracing, and any other safety devices,
providing jacking equipment: drainage and dewatering; bulkheading and sealing the casing,
providing and installing vents, grouting the annular space between the casing and native soil
and any other items associated with the operation.
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T. Payment for Water Main, DI, __inch, in Casing, of the size required will be paid for by the
length installed. The unit price for Water Main, DI __inch, in Casing shall include the cost for
furnishing and installing the water main and casing spacers inside the casing.

u. Payment for Water Main, DI, __inch, HDD, of the size required will be paid for by the length
installed. The unit price shall include the cost of all equipment and materials, excavation and
backfill, dewatering operations (trench, pit or pipe), temporary water system to maintain
service during construction, hydrostatic testing, disinfecting and flushing the water mains, and
bacteriological testing, all materials, labor and equipment necessary to remedy and
unsatisfactory hydrostatic test, including removing and replacing any backfill, providing and
install all, gaskets, bracing or sheeting, blocking and miscellaneous items for installing pipe of
the required size and material and reconnecting to the water system as shown on the plans.

END OF SECTION
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ITEM QTY. # DESCRIPTION
7 7 39887 6" HYDRANT W/CARROLL DRAIN
2 2 70000 CONNECTING PIECE (13”) Vz N
3 4 33801 6" GASKET (MJ)
4 7 96696 6 GATE VALVE (MJ)
5 1 08550 VALVE BOX BOTTOM
6 1 08520 VALVE BOX TOP SECTION
7 1 08500 VALVE BOX RING CASTING
8 1 08490 VALVE BOX COVER
9 1 91440 6" TEE MJ
10 1 91525 8" X 6” TEE MJ W/MEGALUGS
ﬁ /Z?,ggﬁifgg% 17 1 91750 10" X 6" TEE MJ W/MEGALUGS
12 1 91825 12" X 6” TEE MJ W/MEGALUGS
< 13 1 91909 16" X 6” TEE MJ W/MEGALUGS
I 14 1 91940 20" X 6" TEE MJ W/MEGALUGS
—
Z —
4
Q o~
.-
S
20 o
0T
3
x X
I3 @ s //
NE < L=
S @\ S IS @ e TYPICAL
= G N
9. N HYDRANT SIGN
o N ¢
* # F/N/SHED _ Al all Al Al all

— - — I T 1
Tl GRADE= ]
=== A
=]
===
===
==

Jon ) [ i | — |
===
T
I
I

|

/ADJ. VALVE BOX

A\

=
__%ﬁ'm_m'% ) _
HHP @ HHA HHAB
HRPp HHA HHH
|=1:] HA I=]

WATER MAIN
MECHANICAL JOINT
TEE WITH MEGA LUGS
OR TAPPING SADDLE

W,/FLANGE

6" CONNECTING PIECE
W/INTEGRALLY CAST
STD. M.J. GLAND
LENGTH MAY VARY

1/2 CYD
CRUSHED STONE
FOR DRAINAGE

NOTE: NO TIE RODS ALLOWED

CITY OF KALAMAZOO DATE

Department Of Public Services RECOMMENDED BY

THE CITY OF

APPROVED BY

TYPICAL FIRE HYDRANT &

APPROVED BY

GATE VALVE DETAIL

ACCEPTED BY




WA—2—A

APS PULL—ON END SEAL
MODEL AC OR EQUAL

STEEL CASING PIPE STEEL CASING PIPE
CARRIER PIPE
CARRIER PIPE
, -
/ <
| |
\
| 68" (TYP.) ——f

APS STAINLESS STEEL BAND SPACERS & INSULATORS
(MODEL SSI OR EQUAL) CENTERED & RESTRAINED

CASING CARRIER PIPE DETAIL

SIZE CASING AND CARRIER PIPES PER PLAN AND SPECIFICATIONS

TYPICAL BAND SPACER POSITIONING:

ONE PLACED NOT MORE THAN 1 FOOT FROM EACH END OF THE CASING AND
PIPE JOINTS WITH SUBSEQUENT SPACERS PLACED EVERY 6—8 FEET THEREAFTER.
FOR 18 FOOT PIPE THERE SHALL BE THREE BAND SPACERS.

FOR 20 FOOT PIPE THERE SHALL BE FOUR BAND SPACERS.

CITY OF KALAMAZOO DATE

The city oF Department Of Public Services RECOMMENDED BY

APPROVED BY

W| CASING CARRIER PIPE |.ceroven v

ACCEPTED BY




FINISHED GRADE

/

VALVE BOX RING CASTING
VALVE BOX COVER

WATER MAIN \

]

o

WA—-3—-C

VALVE BOX TOP SECTION

T 2" x 42" GALVANIZED

W/2” GALVANIZED COUPLING

*

GATE VALVE

NOT TO SCALE

2" X 12” BRASS NIPPLE

2” BRASS ELBOW

xv/mvg BOX BOTTOM SECTION

===

THE CITY OF

7

CITY OF KALAMAZOO
Department Of Public Services

2" BLOW OFF
CONNECTION

RECOMMENDED BY
APPROVED BY
APPROVED BY
ACCEPTED BY

DATE




WA—04-B

NOTE:

LIFT HOLES SHALL BE FILLED
IN WITH NON—SHRINK MORTAR

A

2”7 X 4”7 GALVANIZED NIPPLE
2" GALVANIZED 90° ELBOW
2" X 27 GALVANIZED NIPPLE

A

2" GALVANIZED 90" ELBOW

27 X 36”7 GALVANIZED PIPE

HOLES THROUGH LID SHALL BE
FILLED IN WITH NON—-SHRINK MORTAR 2" SCREENED CAP
PLACE COVER ON MANHOLE . Ng
E.J. 1045 OR APPROVED EQUAL y
’ 4 a " t‘ 4,
FH] @ " [\
W d T——PVC COUPLING
S| _F*\ ~
[« T} s
SE [ g aT Ll 70P STEP 1.5" BELOW
s | 1T - . TOP OF CASTING
N . .
é@ 5 S DIA-—=«| _—2" X 24" GALVANIZED PIPE
" 4‘.. //
I 1A ‘\4
0 MANHOLE STEPS K
q @147 C . Y
€ /C \. | _——27 AIR RELEASE VALVE
< - 27 X 4” BRASS NIPPLE
% 2" BRASS BALL VALVE
) / |—_——2" X 4” BRASS NIPPLE
0.25" MIN. = — 1 TAPPING SADDLE, XX” x 2” OR

EMBEDMENT (TYP) XX” X 4” DUCTILE TEE
W/4” DUCTILE PLUG AND 2" TAP.
WATERMAIN, XX DIP

—— 0.5

- 0.33’

ADJUSTABLE PIPE :
SADDLE SUPPORT —__|
W/BASE (2 EA)

et T, T
SRR I LI

4
1" DIA. FLOOR D/?A/N/ ﬁ

TYPICAL 2" AIR RELEASE MANHOLE

PRECAST REINFORCED CONCRETE SHOWN (OTHER OPTIONS INCLUDE
CONCRETE BLOCK, BRICK OR CAST IN PLACE WALL SECTIONS)

SCHEDULE OF FITTINGS

ITEM _DESCRIPTION QUANTITY ITEM _DESCRIPTION QUANTITY
AIR RELEASE VALVE, 2~ 1 TAPPING SADDLE, XX X 2" 1
GALVANIZED PIPE, 2" X 60" 1 BRASS BALL VALVE, 2" 1
GALVANIZED NIPPLE, 2" X 4” 1 BRASS NIPPLE, 2" X 4" 2
GALVANIZED NIPPLE, 2" X 2" 1
GALVANIZED 90" ELBOW, 2~ 2
PIPE SUPPORT BASE 2
CITY OF KALAMAZOO DATE
The city oF Department Of Public Services RECOMMENDED BY

APPROVED BY

w| AIR RELEASE MANHOLE

APPROVED BY

ACCEPTED BY




NOTE:

LIFT HOLES SHALL BE FILLED

WA—05—-C

IN WITH NON—SHRINK MORTAR

2" X 47 GALVANIZED NIPPLE
2”7 GALVANIZED 90° ELBOW

2" GALVANIZED 90° ELBOWA

BOLLARD POSTS
AS SPECIFIED
BY ENGINEER

v
* /e

27 X 27 GALVANIZED NIPPLE pe*o—ff
PLACE COVER ON MANHOLE ,, bt H
E.J. 1045 OR APPROVED EQUAL 2" SCREENED CAP‘,:,
. 7}_’ 7-7
— S @™
777777777 i : 4'.41'. z,.,;..‘;7'; 4 :,‘X&,‘ Tfﬁfm
VU] o TOP STEP 1.5 |\ ===t varies:
y_ 4= seLow ToP | =
—~
32 ’.:.T/OF‘CAST/NG
s - 4 ’
al 25 ] .
W~ -4
Q& O .'-— .
M| 5" DIA. — .
ay}. 4 ” 2
= s ? 27 X 77
# - . GALVANIZED PIPE
1 Im . 2” GALVANIZED
/ 1

MANHOLE STEPS 90" ELBOW

% /
(] » - - 1
Y @ 14” ¢/C : = .
T ¢/ T4 |27 AR RELEASE VvALVE
< - 2” X 4” BRASS NIPPLE
2" BRASS BALL VALVE
, | 2" X 4” BRASS NIPPLE
0.25" MIN. .

TAPPING SADDLE, XX” x 2" OR

EMBEDMENT (TYP) XX” X 4” DUCTILE TEE

- WATERMAIN, XX" DIP
—~— 0.5

- 0.33’

ADJUSTABLE PIPE
SADDLE SUPPORT —____|.
W/BASE (2 EA)

1" DIA. FLOOR D/?A//\//

TYPICAL 2" AIR RELEASE MANHOLE

PRECAST REINFORCED CONCRETE SHOWN (OTHER OPTIONS INCLUDE
CONCRETE BLOCK, BRICK OR CAST IN PLACE WALL SECTIONS)

SCHEDULE OF FITTINGS

W/4” DUCTILE PLUG AND 2" TAP.

ITEM _DESCRIPTION QUANTITY ITEM _DESCRIPTION QUANTITY
AIR RELEASE VALVE, 27 1 TAPPING SADDLE, XX X 27 1
GALVANIZED PIPE, 2" X 60" 1 BRASS BALL VALVE, 2" 1
GALVANIZED NIPPLE, 2" X 47 1 BRASS NIPPLE, 2" X 4" 2
GALVANIZED NIPPLE, 2" X 27 1
GALVANIZED 90° ELBOW, 2~ 2
PIPE SUPPORT BASE 2

CITY OF KALAMAZOO
Department Of Public Services

THE CITY OF

RECOMMENDED BY

DATE

AIR RELEASE MANHOLE

APPROVED BY

v IN ROADWAY

APPROVED BY

ACCEPTED BY




FINISHED GRADE \

WA—B6—A

VALVE BOX RING CASTING
VALVE BOX COVER

\WJWJW [ \ﬁ
| VALVE BOX ||

%Wﬁ%

I:|

WATER MAIN

12" OR LARGER\

T 2" X 42" GALVANIZED

W/2" GALVANIZED COUPLING

kVALVE BOX BOTTOM SECTION

s

BUTTERFLY VALVE DIAMETER LONG

NOT TO SCALE

|m===1]

2” BRASS ELBOW

2” X 6" BRASS NIPPLE
CAP WITH 2” TAP

CONNECTOR PIECE, OR
DIP AT LEAST % PIPE

CITY OF KALAMAZOO
THE citv oF Department Of Public Services

2” BLOW OFF
/74” CONNECTION

12” OR LARGER MAIN

RECOMMENDED BY

DATE

APPROVED BY

APPROVED BY

ACCEPTED BY




WA—-07—-A

| 6 |
: : y NOTES:
1. METER VAULT DESIGN TO BE SUBMITTED AND
APPROVED FOR EACH INDIVIDUAL INSTALLATION. DESIGN
STEPS SHALL CONFORM TO KALAMAZOO WATER ENGINEERING
STANDARDS LATEST REVISION.
24" DIA. 2. THE DISTANCE BETWEEN RUNGS, CLEATS AND
ACCESS R STEPS SHALL NOT EXCEED 12 INCHES AND SHALL BE
OPENING © UNIFORM THROUGHOUT THE LENGTH OF THE LADDER.
3. PLACEMENT OF CURB BOX CAN VARY FROM A
R MAXIMUM OF 5 FEET OUTSIDE THE PROPERTY LINE TO A
¥ s MAXIMUM OF 5 FEET INSIDE THE PROPERTY LINE.
PLACEMENT OF THE CURB BOX OUTSIDE THE PROPERTY
LINE IS PREFERRED.
] 4. ACCESS COVER — FORD MC—-24—MB—T WITH AN
o . INNER LID, VESTAL 32-055, 32—104, AND 32-046 OR
- —_— = APPROVED EQUAL.
TOP VIEW
TOP OF PIT TO FINAL GRADE
SHALL NOT EXCEED 8"
T T—T T T—TTT—TTT—TTT—T1 —TIT—IT1—
== = = ==
——— i — S I
iii‘f T H777
=ITH ST |
—|p — w P —_ 5
= !
"—2 — ‘ —
= — o ] — o
[Q\] [a\]
[ToJ— M — M
BUTYL N
SEAL q ¢ B I L I L
\ , } \ | 6 ‘
i 6 i
SIDE VIEW END VIEW
CITY OF KALAMAZOO DATE
e cir or Department Of Public Services RECOMMENDED BY
m APPROVED BY
STANDARD METER PIT |, . . ..
ACCEPTED BY




WA—-08

—A

FINISH

/ GRADE

0 f \72” FLAT TOP
. R PRECAST LID

. ... |4

(8| 47. !
o . 4’ DIA STRUCTURE
P 3 FOR VALVES <12”
| g,/s’ DIA STRUCTURE
FOR VALVES >12”
o ] f
-

8 | sl 8
¢ 4*1-_ u u u u u u u i
P 3 [l 1

1" DIA. FLOOR D/?A//\//

\72” CONC. COOKIE

TYPICAL INSERTA — VALVE

PRECAST REINFORCED CONCRETE SHOWN

THE _CITY OF

CITY OF KALAMAZOO

Department Of Public Services

INSERTA—VALVE

STRUCTURE

RECOMMENDED BY

DATE

APPROVED BY

APPROVED BY

ACCEPTED BY




WS—1—-A

NOTES:

1. METER VAULT (PIT) DESIGN MUST BE SUBMITTED AND APPROVED FOR EACH INDIVIDUAL
INSTALLATION.  DESIGN SHALL CONFORM TO THE CITY OF KALAMAZOO STANDARD
SPECIFICATIONS FOR WATER MAIN AND SERVICE INSTALLATION LATEST REVISION.

2. THE DISTANCE BETWEEN RUNGS, CLEATS & STEPS SHALL NOT EXCEED 12 INCHES AND
SHALL BE UNIFORM THROUGHOUT THE LENGTH OF THE LADDER.

3. CURB BOX WILL BE INSTALLED AT THE WATER MAIN.

4. COVER FOR METER PIT & CURB BOX SHALL BE INSTALLED & MAINTAINED LEVEL WITH THE
ADJACENT GROUND.

\
CITY'S SERVICE BOUNDARY |,
FOR MAINTENANCE

, OWNERS |
5 i
|

RESPONSIBILITY

24" METAL CASTING
MANHOLE COVER

CURB
BOX
_ ] W \"2 W
RUNGS SPACED || 4 \
127 APART MAX. | NLET BrASS ‘
V-BALL VALVE
INLET BRASS | NL |
BALL VALVE NL
ZZW%?;;OAS,QE/VZ%Y i’g/é SERVICE PIPE 'SHALL WATER MAIN
INSTALLATION & BE TYPE "K” COPPER FROM
REPAIRS MAIN THROUGH METER PIT
2” TAP TO BE
METER VAULT (PIT, PERFORMED BY THE
6L x6 Wx6 H CITY OF KALAMAZOO
CITY OF KALAMAZOO DATE
THE ciTy oF Department Of Public Services RECOMMENDED BY

e 2” SERVICE LINE APPROVED BY
METER VAULT APPROVED BY

ACCEPTED BY




CHECK TAPPED
FOR A 5/8" METE
CITY WILL INSTALL

DETECTOR

MUELLAR O S & Y

DETECTOR CHECK METER

WS—3—A

NOTE:

! CITY WILL INSTALL METERS FOR THE DETECTOR CHECK AND
! DOMESTIC USE. CONTACT STEVE SKALSKI 269—337—-8454
WITH QUESTIONS.

TO FIRE SERVICE
BY CITY

BY CONTRACTOR

BRASS NIPPLE TAPPED FOR TEST COCK

BRASS VALVE, BRASS PLUG &

I
VALVE FOR 17, 1-1/2" & 2”
/ SEE SPECIFICATIONS
3 METER
AS
S
b VALVE FOR 17, 1-1/2" & 2"
Q = SEE SPECIFICATIONS
y I I
e} —
Q
&
< 70 _DOMESTIC
. SERVICE
e}
 ——
M < BLIND FLANGE WITH 2” TAP,
Ly g BRASS BUSHING FOR 1” OR 1—1/2"
S o 3—1/2" BRASS NIPPLE
N =
Q
=
D
¢ 2 '
&
I
22 O
g6

THE CITY OF

CITY OF KALAMAZOO DATE
Department Of Public Services RECOMMENDED BY

TYPICAL FIRE SERVICE

APPROVED BY

DET

1 ” 1—1 ?Izl” 2” APPROVED BY

ACCEPTED BY




WS—4—A

I
¥ " NOTE:
S CITY WILL INSTALL METERS FOR THE DETECTOR CHECK AND
> )\ DOMESTIC USE. CONTACT STEVE SKALSKI 269—337—8454
N WITH QUESTIONS.
Q1
& SN
iy O &
<| o
R < S N
Q > o
3 S
Qc O
d — N
- W@
~
M « 3
WIo ) %
Q35¢ | J) 3% 1
Tn2° —/ o 1
SRS &
Ox<=g & =
. B Q> B Q
W OXw L I
ATLE3AQ g& N
~ =
I= AFC WHEEL VALVE (OR EQUAL)
n FOR 3” & ABOVE
0 <
< 1
/ % Q 1
2 | METER
>3 HYMAX FLANGE ADAPTOR
| PE TO FLANGE SPOOL PIECE
.~ |
°3
< o
s TO _DOMESTIC
oy SERVICE
53
 —
o AFC WHEEL VALVE
=
N 4 IF 3" METER SETTING i%f? g‘?,UQUA SOVE
S g‘ 4"x3” FLANGED REDUCER
3 o GOES HERE 5/8"x36” THREADED ROD CUT IN 1/2
=
3
=
D
g < '
W& .
S%% \JA:>
g
CITY OF KALAMAZOO DATE
THE oty or Department Of Public Services RECOMMENDED BY
TYPICAL FIRE SERVICE |.ceroco o
3” 4” 6” APPROVED BY

ACCEPTED BY




9/15/2015 1:27:03 PM

NOTES:

WS—

o—A

1. PLACEMENT OF STOP BOX CAN VARY FROM A MAXIMUM
OF 5 FEET OUTSIDE THE PROPERTY LINE TO A MAXIMUM
OF 5 FEET INSIDE THE PROPERTY LINE. PLACEMENT OF THE
STOP BOX OUTSIDE THE PROPERTY LINE 1S PREFERRED.

2. CITY WATER WILL REPAIR LEAKS ON SERVICE LINES WHEN
NOTIFIED, FROM THE CORFPORATION STOP TO METER.

REMOTE READER
ELECTRIC CABLE TO
REMOTE READER

CITY'S SERVICE BOUNDARY FOR MAINTENANCE

YV

£

Zd

P
—
| |

k
|
|
|
|
|
|
|
|
|

300" MAX. FROM WATER MAIN TO METER

COVER FOR STOP BOX SHALL BE|

INSTALLED & MAINTAINED LEVEL |

/\
|
|
| 5 WITH THE ADJACENT GROUND |
AL ‘
N PN ¥ w < W
| 2 NS R
. [
METER UNIT | S |
| i 3 SERVICE PIPE |
5 = SHALL BE TYPE CORPORATION
O\ = / K" COPPER |/ sToP
| o
22.5¢
BALL —
VALVE
BALL VALVE OR
ANGLE VALVE WATER MAI
CITY OF KALAMAZ0OO DATE

The city of Department Of Public Services

SERVICE LINE, STOP BOX_ AND
700 INSIDE METER INSTALLATION

1-1/4" SERVICE & 1" METER

RECOMMENDED BY
APPROVED BY
APPROVED BY
ACCEPTED BY




J:\COK CAD STANDARDS\STANDARD DETAILS\WATER\UPDATED DRAWINGS\WS-7-A OUTSIDE METER 1 INCH.dwg, 4/1/2014 8:18:07 AM

FORGED BRASS PENTAGON BOLT

(STANDARD KALAMAZOO

INSTALL TOP LID
K 1/2” ABOVE GROUND

WS—7—A

GROUND SURROUNDING METER

PENTAGON HEAD)

24"
\ \ D,/RTUN/T

o

PIT SHALL SLOPE AWAY FROM
/ LID AT 2% GRADE

SCREW

LOCKING NV

AR
KALAMAZOO STANDARD RN
DOUBLE LID CONE SNNG
CASTINGS

NOTES:

147 (t27)

ANGLE METER UNIT

METER
STOP

NOT LESS THAN 5-0"

DEPTH OF HOLE, 5-3"

CURB STOP VALVE & SERVICE BOX

0.4" MIN —=

* FOR INSPECTION CALL (269) 998—6433 INSPECTOR
* FOR INSPECTION CALL (269) 337—-8769 ENGINEER

VALVE

IN out

"NO FILL DIRT
INSIDE PIT”

cuTouT
TP

TYPE "K”

1. NOT FOR INSTALLATION IN
ROADWAYS, DRIVEWAYS OR PARKING
AREAS.

2. IF SURFACE IS NOT TO FINAL GRADE
AT TIME OF INSTALLATION OF METER,
OWNER MUST RAISE OR LOWER PIT
WHEN SURFACE IS GRADED.

3. METER SETTING MUST BE INSPECTED
BEFORE BACKFILLING. *

4. LOCATION OF METER SHALL BE 5
FEET INSIDE PROPERTY LINE UNLESS
OTHERWISE ESTABLISHED BY UTILITY
SERVICES.

2-0"

5. NO CONCRETE FLOOR TO BE LAID IN
METER PIT.

6. REFERENCE CITY OF KALAMAZOO
PUBLIC SEVICES—WATER
CONSTRUCTION SPECIFICATIONS
(LATEST EDITION) FOR PRODUCT
SPECIFICATIONS.

7. NO SPRINKLER SYSTEM CONNECTIONS
SHALL BE MADE IN THE METER PIT.
SPRINKLER PIT SHALL BE 5 FT.

H FLow
: = DOWNSTREAM FROM  METER,

COPPER

MEASURED CENTER TO CENTER.

BRICK BEARING SURFACE /
247 1.D.

0.4

8. NO MAJOR LANDSCAPING OR
STRUCTURES SHALL BE LOCATED
WITHIN 4 FT. OR METER

9. GRADE CHANGES AFTER METER PIT
MIN INSTALLATION SHALL REQUIRE THAT
THE OWNER ADJUST METER PIT
COVER TO 1,/2” ABOVE FINAL
GRADE.

10. IF PRESSURE REDUCING VALVE IS
REQUIRED BY PLUMBING CODE, IT
SHALL BE INSTALLED INSIDE  THE
BUILDING, IMMEDIATELY FOLLOWING
THE MAIN SHUT OFF VALVE.

11. COPPER PIPE SHALL SHOW NO
VISIBLE CRIMPING.
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Department Of Public Services
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NOTES:

PLACEMENT OF STOP BOX CAN VARY FROM A MAXIMUM OF 5 FOOT OUTSIDE THE
PROPERTY LINE TO A MAXIMUM OF 5 FOOT INSIDE THE PROPERTY LINE TO AVOID
SIDEWALK. PLACEMENT OF STOP BOX OUTSIDE THE PROPERTY LINE IS PREFERRED.

N OWNER’S RESPONSIBILITY SHALL BE UP TO 5 FEET FROM THE METER PIT CUSTOMER SIDE.
| WATER DEPARTMENT'S RESPONSIBILITY SHALL BE THE WATER MAIN, THE CORPORATION
i STOP AND SERVICE PIPING UP TO 5 FEET FROM THE METER
H METER PIT AND COVER SHALL BE THE RESPONSIBILITY OF THE OWNER.
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SERVICE PIPE TO MATCH TOP OF MAIN

11/4” "K” COPPER

70
CURBSTOP

11/4”

WATER MAIN

CORPORATION STOP — FORD FB—600—-45—-NL

TAPPING SADDLE — REFERENCE CONSTRUCTION
SPECIFICATIONS

27 x 5 1/2” BRASS NIPPLE

FORD B11—-777—NL

rﬁ/ /2” "K” COPPER

”
2 | 70
METER
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TAPPING SADDLE — REFERENCE CONSTRUCTION
SPECIFICATIONS

DATE
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NOTE:

CITY WILL INSTALL METERS FOR THE DETECTOR CHECK AND
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be considered incidental to other major items of work unless noted otherwise.
Water Main
Measurement of the length of the main will be in feet along the centerline of the main

through any fittings along the length being measured and must include any joint
restraint or polyethylene encasement required.

Hydrants

Hydrants will be measured as single units including all connective piping, joint
restraint, fittings, and extensions required to bring the hydrant to proper grade. The cost
of the branch pipe must be incidental to the cost of installing the hydrant.

Fittings

Fittings such as bends, tees, crosses, plugs, reducers, and sleeves will be measured as
single units and must include any joint restraint required.

When no proposal item is provided, the work will be considered part of the major items
of work.

Valves

Valves will be measured as single units and must include valve box, joint restraint, and
other materials as required for installation of the valve and valve box.

Taps

Taps for either water valves or water services must be considered part of the major
items of work and no specific payment will be made therefor unless otherwise provided
for in the proposal.

Thrust Block

Thrust blocks will be measured as single units and must include removal of existing
thrust blocks.

When no proposal item is provided, the work must be considered part of the major
items of work.

Water Services

Measurement of the length of the service will be in feet along the centerline of the
service through any fittings along the length being measured.

Corporation Stops will be measured in single units and include the tap of the water
main.

Curb Stops will be measured in single units and include the stop box.

22

Section 4 Water Main
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