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FOREWORD

This volume contains specifications and standards adopted by the Town of
Keedysville, Maryland for the construction of water systems under the Town’s
jurisdiction.

One purpose of this volume is to set forth the considerations and decisions and
preferences of the Town of Keedysville.

A second purpose is to articulate the Town’s standards so as to save every contract
from having to repeat the same provisions that are contained in this volume.

A third purpose is to facilitate the Town’s dealings with developers, engineers, and
contractors.

When referred to on any contract plans or in specifications, this volume shall be
considered as a component of the contract documents. In the event the plans or
specifications for a particular contract contain provisions that conflict with these
standards, the provisions in the plans or specifications shall prevail.

The provisions in this volume are considered as “default” and are intended to
govern when a particular contract does not include provisions found in this volume.

These standards were taken off from the standards of the Washington County
Department of Water Quality. Many provisions were either omitted or modified
and other provisions were added. In preparing these standards, Mr. Bobby Mose,
superintendent of the Town of Boonsboro was consulted to assure coordination of
Keedysville’s standards with those aspects of concern to Boonsboro. Also,
Boonsboro’s “specifications for water system construction, dated January, 2005
were consulted and certain provisions were included in this volume.

The Town of Keedysville is thankful to the Washington County Department of
Water Quality and the Town of Boonsboro for their cooperation in preparation of
this velume.

(Revision C 1008)
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DIVISION1 PREPARATION QF PLANS AND SPECIFICATIONS

Section 100 General

The requirements outlined below are intended to supplement the requirements of the State of
Maryland Department of the Environment (MDE) for submission of plans and specifications for
the construction of public water facilities under the jurisdiction of the Town of Keedysville.
Plans and specifications shall be prepared and submitted in accordance with the following
requirements:

The plans must reflect the most recent versions of all applicable codes and regulations, including
but not limited to those associated with USEPA, MDE, Soil Conservation Service, National
Electric Code, OSHA, MOSHA, Handicap and ADA.

In absence of any specific design direction from any Federal, State, or Town requirements, the
design standards found in the “ten states recommended standards for water works™ published by
health education services and the standards published by the American Water Works
Association, i.e., AWWA standards shall be consulted for design development.

Section 101 Basic Design Parameters

Water Pressure Gradient. The overflow weir in the future water storage tank, located near
Appomattox court, establishes the water pressure zone or gradient. The height or elevation of the
weir is to be at 592 feet. Nominal maximum water pressure at any point in the Town can be
computed be taking the elevation and subtracting it from 592 and then multiplying the result by
0.43. Answer will be in pounds per square inch (PSL.) For example 592 feet minus 440 feet
times 0.43 equals 65 PSL

Keedysville Water Pressure Zone, Water pressure in Keedysville is based on a pressure zone
established between the 480 foot and 360 foot contour lines. Water pressure at 480 feet is 48
PSI when tank is full. Water pressure at 360 feet is 100 PSI when tank is full.

The sewer system in Keedysville is owned by the Washington County Department of Water
Quality (WACO DWQ) The sewer system is constructed with plastic “PVC” piping and operates
with the sewage fluid at positive pressure. If the PVC pipe is punctured, the sewage will spurt
out with a vigorous stream and there are no shut-off valves to stop the stream.

Prior to starting the design of the water system, the design engineer shall call Mark Bradshaw, at
the WACO DWQ, at 240-313-2600 and obtain a set of as built sewer drawings for the area of
interest. The plans for the water system shall show the existing sewer system in both plan and
profile views.
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Water main installation near sanitary or storm sewers shall conform to MDE’s guidelines for
sewerage facilities.

Surveying Standard. All property plats, boundary surveys, construction designs, ete., should use
the Washington County standards for survey datum’s. All horizontal controls are to be based
upon Maryland state coordinates, NAD 83/91. All vertical controls are to be based upon
U.5.G.S. NAVD 88. Associated monuments are located in or near the Town Municipal Building
in Taylor Park.

Section 102 Plans and Specifications

A. Purpose of plans and specifications: the purpose of plans and specifications, i.e., contract
documents, is to describe and display the work in detail sufficient such that the preparer of the
plans, i.e., engineer, the owner of the finished work, i.e., Town, and the constructor, i.e.,
contractor, clearly understand what work or product is to be accomplished and the basis for
payment for such work. Another purpose of the plans and specifications is to portray the
conditions known or anticipated under which the work is to be executed. A secondary purpose of
the contract documents is to provide vital information needed during the Town’s operations and
maintenance phase of the project.

B. Relationship of plans and specifications are supplementary to each other and all of the work
portrayed in either is considered to be part of the contract for construction.

C. Construction drawings, together with applicable supplemental specifications shall be
submitted to the Town for review and approval prior to being submitted for state MDE permit.
When necessaty, the Town will return red-marked prints to the engineer for revision. The red-
marked prints must be returned to the Town with the submittal of revised plans.

E. After approval of the plans by the Town, and prior to any construction, one complete set of
mylar reproducible or the original tracings and cad files on a CD shall be provided for

Page I-3.

Permanent use by the Town. If construction does not commence for a period of one year from
the date of approval or if the construction has not progressed on a continuous basis, the plans and
specifications must be resubmitted for reapproval.

F. Seven (7) approved sets of prints and specification copies shall be provided for the Town's use
prior to construction.

G. Sheet size - all drawings for any project shall be 24" x 36".



Pg-31

Section 103  Format

A. Contents of construction plans shall include: a contract number assigned by the Town; a
contract descriptive name, a location map on the cover sheet showing the location of all work in
the contract and its relationship to the community and to adjoining contracts; preferable scale is
1-inch equal to 600 feet; name of the document preparer; an index to the drawing sheets; and a
symbol legend where needed. On small projects, all of the above may be shown on a single
sheet. Subsoil information such as boring locations and logs may be shown on the plans or put in
a separate document,

B. Relation to other designs. The practice of combining roadway design and soil erosion design
together with the water utility design is to be discouraged. If the drawings become too crowded
with roadway and other designs, the Town reserves the right to require that separate water utility
construction documents must be prepared.

C. Bench marks and plane datum shall be shown on the vicinity map or on the individual plan
and profile sheets.

D. General notes. Cover sheet of plans, in upper left corner, shall present “general notes” as
follows:

1. All water line construction methods and materials shall be in strict accordance with the latest
edition of the “Town of Keedysville standard water specifications,"

2. The contractor shall not operate valves on the existing water system without approval from
Bobby Mose, superintendent of the Keedysville and Boonsboro water systems, Coordinate water
valve operation with Bobby Mose at telephone 301-730-5425,

3. Excavation within a state right-of-way shall be performed in accordance with the provisions in
the permit issued by the Maryland State Highway Administration (SHA)

4. The contractor shall notify Miss Utility (1-800-257-7777) at least 72 hours prior to start of
construction.

5. Existing utilities are shown from the best available records. The contractor shall test pit in the
area of known utilities to verify size, location, elevation, and type of utility prior to performing
any work. Any utility, whether shown or not, that is damaged by the contractor shall be repaired
immediately at no expense to the Town.

6. Contractor must avoid spillages of raw sewage. The sewer system in Keedysville is owned by
the Washington County Department of Water Quality (WACO DWQ,) The sewer system is
constructed with plastic “PVC” piping and operates with the sewage fluid at positive pressure. If
the PVC pipe is punctured, the sewage will spurt out with a vigorous stream and there are no
shut-off valves to stop the stream. Prior to excavation near a PVC sewer pipeline, the contractor
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shall have an inventory of fittings for capping off a broken sewer pipe. The contractor shall
employ a vacuum- operated sewage hauling truck to withdraw sewage from the sewer blow-off
valves and to haul the sewage to a county wastewater treatment plant. Prior to excavating, the
contractor shall call Mark Bradshaw, at the WACO DWQ, at 240-313-2600 to determine the
cap-off fittings needed during construction. In the event a sewer line is punctured or damaged in
any way the contractor is to notify Mark Bradshaw immediately.

7. In the event the contractor discovers discrepancies between the plans and the field conditions,
the Town or design engineer is to be notified immediately, Should the contractor make any field
corrections or adjustments without notifying the Town or the engineer, then the contractor
assumes all responsibility for those changes,

8. Job site safety is the sole responsibility of the contractor.

9. The contractor shall be responsible for keeping silt and debris out of the storm drainage
system for the duration of the confract.

10. Any necessary adjustments to existing manholes, valve boxes, etc., are to be done by the
contractor. The contractor is responsible for removing and replacing any existing fences,
driveways, signs, drainage pipes, mailboxes, shrubs, trees, etc., damaged or removed during
construction. All disturbed areas shall be returned to their original condition or better,

11, Survey horizontal datum is to be in accordance with MD state grid coordinates, NAD 83/91,
Survey vertical datum is to be in accordance with U.S.G.S., NAVD §8.

12. Install at least two (2) feet of pipe between all fittings. Tee fittings require at least four (4)
feet of straight pipe to adjacent fittings on the main line part of the tée.

13. Prior to shutting off the water to existing homes, the contractor is to notify Ms. Amy
Simmons, Town clerk, at 301-432-5795 at least 36 hours prior to shutdown. Ms. Simmons will
notify the homes and water customers of the shutdown.

14, All water main pipe materials, 4-inch thru 12-inch diameter, shall be Ductile Iron Pipe, wall
thickness class 52.

15, Unless otherwise specified on the drawings, water service connection piping material shall be
copper, type k. Connection piping for single meters shall be 3/4-inch size for lots at or below 430
feet finished grade elevation. Connection piping for lots with finished grade elevation above 430
feet shall be 1-inch size. Connection piping for double meters shall be 1-inch in size.

16. Water meter covers shall be set to be flush with the finished grade as indicated by the stake
out for each lot.
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17. Minimum depth of cover for all main and service connection piping is forty two (42) inches
to top of pipe. '

18. All materials for water construction must be described in submittal documents and submitted
to Keedysville for approval prior to purchasing any materials.

19. All water valves of any kind must open to the left or counter-clockwise.
20. A minimum of twelve (12) inches of vertical clearance to other utilities shall be maintained.

21. Contactor shall provide traffic control that addresses both vehicular and pedestrian traffic and
any re-routing during daylight hours.

22. All fittings, such as tees, bends, valves, caps, reducers, crosses, etc. shall be installed with
wedge-action mechanical restraints. Concrete thrust blocks shall also be required, unless the pipe
joints are restrained an appropriate minimum length from each fitting or valve, as required in
section 310 of the standard water specifications. ~

F. An approval block for the Town of Keedysville shall be located on the general map sheet as
follows:

Approved:;

By: ' date:

Town of Keedysville

Section 104 Plans

A. A continuous strip map or plan view, drawn directly above the profile view shall include the
plan locations of all work included in the contract as well as existing improvements,
underground and overhead utilities along, across or near the proposed construction.

B. Plans for water line construction in easements across private property shall show survey and
alignment data. Widths of temporary and permanent easements shall be dimensioned.

Standard width of permanent easements for water pipelines shall be 20 feet and for water service
lines 10 feet. Temporary easements for construction shall typically be at least 10 feet in width.
Standard width for permanent vehicle access easements is 15 feet.

Design shall show water line at a seven (7) foot offset from. the easement line.
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C. Where water lines, fittings, and other appurtenances are referenced to survey baselines, these
baselines must be shown and stationed on the plan.

D. Construction drawings shall include a continuous profile view showing existing ground
surface, proposed finished grade, all water lines to be constructed, and above and below-ground
structures, and existing utilities.

E. Pipe sizes, type of pipe, e.g., 8" D.L.P., and locations of special structures and appurtenances,
including valves, water service connections, and hydrants shall be shown on the profile.

F. Lot numbers shall be shown along with proposed or existing dwelling locations on water line
plan and profiles at their proper station positions.

G. Stationing of water lines shall be shown on the plan and profile and shall proceed ahead on
station starting with 0-+00 at each water line intersection point. Length of water lines shall be
shown from intersection to intersection points of fittings or to the limit of work.

H. Locations of service connections are to be considered approximate unless otherwise noted.
Each service connection is to be extended to the property or easement line with a meter and vault
at that point. Provide a tabular chart indicating the finished grade in the area of the water meter
for each lot. The contractor will set the cover of the meter installation to be flush with the
finished grade indicated.

1. All water lines shall have a minimum of forty two inches (42"} of cover, unless otherwise
specified or approved by the Town. Water lines designed with less than forty two inches (42") of
cover shall require concrete encasement, which must be shown in both plan and profile.

J. All tees should have three (3) valves and all crosses have four (4) valves.

K. High points in the main pipe shall be equipped with air/vacuum relief valves and low points in
the main equipped with a fire hydrant for blow-off. Dead ends in the main shall be equipped
with a hydrant or blow-off installation.

L. Scales: (1) horizontal scale shall be 1" = 50' for water plans and profiles. (2) vertical scale for
profiles shall be 1" =5 '

M. Each drawing shall include a north arrow, and match lines shall be easily identifiable. Match
lines are required to define the continuation and cross reference of the project from one sheet to

another. Where more than one plan view or profile view is shown for a particular segment of the
work, match lines must be employed to clearly shown which view is to govern the construction.

N. A check list is included within this section.
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O. Quantities box. The cover sheet of all plans shall show a quantities box, with estimated
quantities, as follows:

Quantities box

ltem Est'd As built Supplier/material
6" dip water 250 |f.
8" dip water 1445 |f
10" dip water 40 1f
12" dip water 5001 F
Air release valves 11 ea.
Dead end blow-off 2ea
Air release valve 1 ea
Fire hydrants 12 ea.
6" valve 2 ea

8" valve 3ea.
10" valve Hea
12" valve 25 ea
3/4" copper wsc 244 |1,
Wsc meter settings 14 ea

Add note to drawing as follows: Information in quantities box is considered to be approximate.
Contractor is not to use the information in the quantities box for bidding purposes.

Section 105 Specifications

The “CSI format™ is preferred for any specification or project manual booklet that accompanies a
set of plans. “CSI format” refers to a format established by the Construction Specification
Institute. However, for relatively small projects, a simpler format can be sufficient.

Section 106 Mechanical Pipe Restraints

All water main fittings, such as valves, plugs, caps, tees, horizontal and vertical bends shall be
installed with wedge-action mechanical restraints. Concrete thrust blocking shall also be required
unless mechanical restraints are installed at the appropriate distances from the restrained fitting.
See Section 310 of these standards.

The Town prefers the use of mechanical restraints, i.e., megalugs or uniflanges, in lieu of
concrete blocking at all joints at fittings. Also, many contractors prefer megalugs because they
save the contractor from the trouble of constructing forms and mixing and placing concrete.
Also, when using megalugs, the contractor avoids having to wait five days for the concrete
blocks to cure before the main can be filled with water and pressurized for leakage testing. In
short, using megalugs in lieu of concrete blocking makes the contractor’s work progress much

more rapidly.
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However, fire hydrants will continue to require both mechanical restraints on the installation
joints and the traditional concrete blocking. Field reports indicate that hydrants installed without
the blocking may not break at the frangible line, if the hydrant incurs a vehicle impact at certain
speeds and angles. Without the blocking, the impact causes the piping to rotate at the joints,
causing the hydrant to need to be excavated to restore it to proper plumb alignment. However,
fire hydrant installations can be pressurized immediately after backfilling because the restraints
will prevent the piping from moving at the joints.

Mechanical restraints such as megalugs or uniflanges are required to support the joints in main
line piping where conditions such as unstable soil, stream crossings, areas of congested utilities,
and uncontrolled fill are found. The number of joints to be restrained shall be delineated and
noted on the plans.

If drawings do not call for mechanical restraints at particular fittings where blocking is required,
the contractor has the option of installing mechanical restraints together with concrete thrust
blocks or avoiding the blocks as provided by the directions given in Section 310,

Section 107 Special Details

Special structures and any other work not covered by standard details or by the _
specifications shall be detailed fully to insure that the finished work is structurally sound and
hydraulically correct. Special structures shall be designed for compatibility with existing Town
structures,

Section 108 Approval and Permits

A. When required by MDE, the developer shall submit to the Town for approval, the application
to the state of Maryland Department of the Environment (MDE) for a water construction permit,
including the water plans and specifications.

B. Details relative to construction within state and county road rights-of-way and within any
other governmental or private rights-of-way shall be obtained by either the developer or Town’s
engineer, from the agency having jurisdiction. One (1) copy of each construction or special

permit issued by any such agency shall be filed with the Town prior to start of construction.



Section 109 Inspection by the Town

The Town shall, at the option of the Town, inspect all facilities during construction to insure
conformance to the design and specifications. On developer projects, all costs incurred for the
inspection, €.g., (labor, overhead, transportation, testing, record drawings, etc.) Shall be paid by
the developer prior to construction. The Town shall estimate the inspection costs and invoice the
developer for payment. At the completion of the project the actual costs will be determined and
the Town will return any overpayment or the developer shall pay any additional costs above the
estimate.

Section 110 Record Drawings

During the construction period, the Town shall record all data required to complete the record or
“as built” drawings. The Town shall be responsible for revising the mylar reproducible.

Section 111 Check List for Water Linc Pian Review

Project Name:

1. General Notes

2. Plane Datum and Bench Marks

3. Datum Equality for Tie-In to Exist

4. Fittings & Locations from Baselines or Structures

5. Lot No's In New Developments

6. Water Line Stationing

7. Water Line Sizes

8. Adequate Easements

9. Access to Mains and Services for Maintenance

10. Large Meter Vaults--Relation to Finish Grade

11. Water Service Sizes and Termination Points

12. Instructions for Connecting To Existing Facilities
13. Instructions for Abandoning Existing Facilities

14. Water Main Minimum Depth

15. Scale and North Arrow Location

16, Contract No. And Descriptive Name of Project

17. Location Map at Scale of 1-Inch to 600 Feet.

18. Statement on Disposition of Water Service or Reference to Previous Contract and/or Permit
Applicable to Existing Water Line at Connection Point.
19, Water Line Appurtenance Modification Details

20. Surface Drainage at Meter Vaults

21. Town Approval Block Every Sheet

22. All Required Information to Install Water Lines Shown On Construction Plans
23. P.E. Seal signature on Every Sheet
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24, Town Contract No. on Every Sheet

25. Access Easements for Maintenance by Town

26. Easements for Future Water Service To Adjoining Properties
27. All Property Parcels Labeled with Owner’s Name

28. Flood Plain Elevation Designated In Plan and Profile Views
29. Contractors Work Area Limits Clearly Identified

30. Quantities Box Shown With Information Filled In

31. Finish Grade Indicated At Each Water Meter Location

32. Required Locations for Megalug Restraints Shown

33. Three Valves at Every Tee Fitting.

Section 112 Fire Hydrant Flows

Water Mains shall be designed to provide minimum flow rates for fire hydrants as follows:
residential (one and two family) 1,000 GPM; residential (multi-family) 1,250 GPM; commercial
industrial, educational 1,500 GPM. Flow rates are to be accommodated with a minimum

residual pressure of 20 PSI in the main,’



DIVISION II GENERAL CONDITIONS FOR CONSTRUCTION

Section 200 Definitions and Abbreviations

Definitions

For the purpose of these specifications the following words and terms shall have the
meaning hereinafter ascribed to them:

1. "Town of Keedysville" means the governmental entity furnishing public water in the town
limits of Keedysville, in Washington County, Maryland.

2. "Mayor and Council” means the governing body of the Town.

3. "Owner" means the Town of Keedysville and/or its duly authorized representative, i.c.,
inspector or engineer, acting on Town’s behalf.

4. "Water service area” is that geographical area wherein the town is providing, or intends to
provide, public water, the "water service area" having been created and delineated by mayor and
council.

5. "Water main" - a pipe, owned by the town, which conveys potable water for residential,
commercial, industrial, and fire protection purposes. A water main pipe is always situated in a
public right-of-way or easement.

6. "Service connection", that portion of the water pipe line between the water main and the
customers property line that is owned by the town, The meter vault and the outlet fitting of the
town’s water meter is considered the termination of the service connection. The home or
building “water service pipe” is connected to the meter outlet and is terminated five (5) feet from
the customer’s building. The meter vault may be located on the customer’s side of the property
line.

7. "Developer" shall mean the person, firm, corporation or agency who is initiating a property
development project and who enters into a contract with the contractor for the construction of
water system work associated with the development of the property.

8. "Contractor” shall mean the corporation, company, partnership, association, or individual,
named and designated in the contract agreement as "party of the second part" who has entered
into a Contract for the performance of the work covered thereby, and its, his, or their duly
authorized agents or legal representatives, Sub-contractors as such will not be recognized. For
private developer funded projects, the developer will select and engage the contractor. For town
funded (capital) projects, the town will select and engage the contractor.

9. "Sub-contractor" shall mean a person, firm, or corporation supplying labor and materials or
only labor for work in conjunction with the project and under separate contract or agreement
with the contractor.
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10. ‘-‘Supplier” shall mean any person or corporation who supplies materials or equipment or
fabricated work, but who does not perform the work on the site

11. "Engineer” shall mean the person, firm or corporation responsible for the design of the work
and for the preparation of the contract drawings, other pertinent contract documents. Engineer
can also mean the entity engaged by the Town to assist in management of the water construction.

12. "Inspector(s)" shall mean the engineering or technical persons(s) duly authorized by the
town, to inspect the construction materials and construction work on behalf of the Town.

13. “Project” shall mean the undertaking to be performed as provided in the contract documents

14, “Contract documents” shall mean a set of documents, issued by the Town for the project,
which includes the invitation to bid, information for bidders, bid form, bid addenda, proposal
form, drawings, specifications, town water standards, and change orders.

15. "Work" shall mean the labor, tools, materials, equipment, appurtenances and services to be
performed under this contract, unless some other meaning is indicated by the context.

16. "Special provisions" and/or "supplemental specifications" shall mean that supplemental
contract provisions prepared by the engineer to cover all items pertinent and necessary to the
particular project under consideration which are not covered in this volume or which are
necessary to modify any item(s) contained herein.

17. "Specifications” shall mean this volume (Keedysville standard water specifications) and all
items contained herein which are pertinent to the particular contract under consideration,
together with any specifications prepared for a particular contract, supplemental specifications,
referred-to specifications, and special provisions approved by the Town.

18. “Keedysville standard water specifications” or “Standard specifications” shall mean
standards prepared by the Town of Keedysville that are referenced in the contract documents.
Unless otherwise specified or directed in any other documents for a particular contract, the
provisions in the water standards prevail.

19. “Drawings” shall mean that part of the contract documents, prepared by or for the Town,
which employ graphic views and diagrams to delineate the characteristics and scope of work to
be performed. The term “drawings” is used interchangeably with the word “plans.”

20. "Form of bid" (or proposal) shall mean that contract document setting forth the various pay
items for the contract, estimated quantities, and the bidders' unit prices for each item, together
with any other information to be furnished by the bidder as part of his proposal. On projects
where the contract is not broken down into various pay items, an abbreviated form of bid may be
used where the bidder is required only to submit a Jump bid together with other pertinent

information.
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21. "Date of contract” or words equivalent thereto shall mean the date stipulated in the first
paragraph of the executed contract agreement,

22, "Day" or "days" unless otherwise expressly defined shall mean a calendar day or days of
twenty-four hours each.

23. “Contract time” shall mean the specific date or number of calendar days stated in the bid
proposal for the completion of the work, starting from the date of notice to proceed to date of
conditional acceptance of the contract.

24. “Contract price’ shall mean the total monies payable to the contractor under the terms and
conditions of the contract documents.

25, "May" is permissive, "shall" is mandatory.

26, “Shop drawings” all drawings, diagrams, instructions, brochures, schedules, cut-sheets, and
other such data which are furnished by the contractor and which illustrate or specify which
materials or how specific work shall be fabricated or installed.

27. “Standard materials” shall mean those materials designated by the Town that are to be
purchased and installed with no substitution permitted. Standard materials must be used in the
work unless otherwise specified in the contract documents. See division I'V.

28. “Or equal” shall mean that where a product or system is specified in the contract documents
by one or more trade names, manufacturer, or vendor followed by the phrase “or equal” the
equal will be as determined by the engineer. The subject product or system shall be understood
as establishing the type, function, or dimension, appearance and quality desired and is to be the
basis upon which bids are to be prepared. Other manufacturer’s products or systems not named
will be considered as “substitutions.”

29. “Sybstitution” shall mean whenever a product ot system or configuration of products is not
specifically specified in the contract documents and the contractor desires to supply a different
product, system, or configuration, such substitutions are considered at the option of and

discretion of the engineer. When ever more than one style of standard material is indicated in the
standard materials sections, the contract documents shall specify which option(s) are to be used

in the work.

30. “Bid” shall mean the offer or proposal from the contractor submitted in the prescribed
manner on the prescribed form setting forth the work to be performed and the prices for same.

31. “Addenda” shall mean written or graphic instruments issued prior to award of the contract
which modify, clarify, or interpret the contract documents.
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32. “Award” shall mean the decision of the Town or developer to accept the proposal of the
selected contractor, subject to the execution and approval of satisfactory contract and bonding to
secure the performance of the work.

33. “Preconstruction meeting” shall mean a meeting, usually held prior to the date of notice to
proceed, between the contractor and representatives of the Town. The purpose of the meeting is
to have the various individuals involved with the construction process to become acquainted and
to discuss the roles of each individual and to discuss how the work is to proceed.

34. "Notice to proceed"” shall mean that written notification from the Town to the contractor
specifying the commencement date for the work under contract, said commencement date to be
the date from which the contract time of completion is measured. Any work performed by the
contractor prior to the notice to proceed date is considered as unauthorized work and may not be
accepted by the Town.,

35. “Progress meeting” shall mean a meeting involving representatives of the town and
contractor held to discuss progress of the work and any concerns of either party.

36. “Field order” shall mean a written communication prepared by the engineer in response to an
inquiry from the contractor or at the initiation of the Town. The field order will provide
interpretations, clarifications, and special instructions for the work.

37, “Change order” shall mean a written order to the contractor, approved by the Town and the
contactor, authorizing an addition, deletion, or revision in the work, or a change in the contract

price or confract time.

38, “Punch list inspection” shall mean a list made near the completion of the work, indicating
items to be furnished or corrected by the contractor in order for the contractor to attain a letter of

conditional acceptance.

39, “Conditional acceptance” shall mean whenever the Town determines that a portion of the
work is in an apparent acceptable condition and that placing that portion of work into operation
will result in a benefit to the Town -- The subject portion of work shall be tested and inspected
for issuance of a letter of conditional acceptance. The effective date of conditional acceptance
shall be the effective date for any gnarantee applicable to the subject portion of work.

40. “Final acceptance” shall mean the act of the Town accepting those portions of the work after
the one year guarantee period has ended.
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Section 201  Standards

The following standards and their designations used herein are:
A. Aluminum Association - AA

B. American Association of State Highway and Transportation Officials - AASHTO
C. American Concrete Institute - ACI

D. American Institute of Steel Construction - AISC

E. American National Standards Institute - ANSI

F. American Society for Testing and Materials - ASTM

G. American Society of Mechanical Engineers - ASME

H. American Water Works Association - AWWA

I. American Welding Society - AWS

J. Commercial Standards - CS

K. Federal Specifications - FED. SPEC.

L. International Plumbing Code -- IPC

M. Maryland Department of the Environment -- MDE

N. Maryland State Highway Administration (SHA) -- Standard Specifications for Construction
and Materials

O. Maryland Standards and Specifications for Soil Erosion and Sediment Control - SCS
P. National Electric Code - NEC
Q. National Electrical Manufacturer's Association - NEMA

R. National Safety Council -NSC

S. Occupational Safety and Health Administration, Department Of Labor - OSHA and Maryland
Occupational Safety and Health Administration - MOSHA
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T. Standards of the Hydraulic Institute - HI

U. Steel Structures Painting Council - SSPC

V. Underwriters Laboratories - UL

W. Washington County Department of Water Quality -- WCDWQ

Section 202  Reference Documents

All references to codes, specifications, and standards referred to in the contract documents shall
mean and are intended to be, the latest edition, amendment and/or revision of such reference
standard in effect as of the date of bid opening for the contract.

The contractor shall maintain at the site copies of all appropriate contract documents including,
plans, specifications, approved shop drawings, codes, permits, and reference standards referred
to in the contract documents.

Section 203 Abbreviations

For the purpose of these specifications the following abbreviations shall represent the words and
phrases hereinafter ascribed to them:

A, United States Geological Survey Elevation Datum — USGS
B. Elevation - Elev. Or EL.

C. Feet - 0

D. Inches - 0"

E. Degrees Fahrenheit - F

F. Degrees Centigrade - C

G. Pounds Per Square Inch — PSIL.

H. Gallons Per Minute - GPM

I. Revolutions Per Minute - RPM

J. Percent - %
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K. Brinell Hardness Number (ASTM E 10) - BHN
L. Horsepower - HP

M. Angular Degrees - 0

N. Year - YR.

O. Direct Current - DC

P. Alternating Current - AC

Q. Kilovolt Ampere - KVA

R. Kilowatt - KW

S. Feet Per Minute - FPM

T. Pound Feet - Lb. Ft. (Torque)

U. Maximum - MAX.

V. Minimum — MIN.

W. Cubic Feet Per Second - CFS

X. Gallons Per Linear Foot Per Day - Gal/L.F./Day
Y. Rockwell Hardness Number (ASTM E 18) — RHN.
Z. Gage or Gauge — GA.

AA. Million Gallons Per Day - MGD

BB. Linear Foot - L.F.

CC. Cubic Yard - C.Y.

DD. Vertical Foot - V.F.

EE. Cubic Foot (Feet) - C.F. Or Cu. Ft.

FF. Square Foot (Feet) - S.F. Or Sq. Ft.
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GG. Thousand Feet Board Measure - MFBM
HH. Poly-Vinyl-Chloride - PVC

I1. Ductile Iron - D 1,

JJ. Pounds-Per-Square-Inch Gauge - PSIG
KK. Polyethylene -- PE

Section 204 Approval of Materials

Prior to construction on a contract, a complete list of materials must be submitted to the Town
for approval. Only those approved materials shall be utilized on the contract. See Division IV,
standard materials, Section 400 for submittal procedures,

Section205 Construction Starting Date

In order to properly coordinate the inspection services provided by the Town with the schedule
of construction activities, the town requires notification 72 hours prior to start of construction.

Should the contractor delay operations for a period of time, the Town shall require notification
72 hours prior to continuing operations.

Section 206 Legal Holidays and the Work Week

The Town observes the following legal holidays: New Year's Day, Good Friday, Memorial Day,
Independence Day, Labor Day, Thanksgiving Day, and Christmas Day. The contractor shall be
permitted to work on these holidays only in emergency situations. Should inspection by the town
be required on any of these holidays, inspection services shall be invoiced at 2-1/2 times the

hourly rate.

The 40 hour work week shall be Monday through Friday. The contractor must submit to the
Town in writing, and with 48 hours advance notice, any request for additional work hours above
and beyond the normal 40 hour work week. Should inspection by the Town be approved in
excess of the normal work hours, inspection services shall be invoiced at 1-1/2 times the hourly

rate,

Section 207 Contract Completion Time

The Town encourages completion and acceptance of the total project in a timely manner;
therefore to emphasize this point, it should be noted that no permits for water utility use shall be
issued until the water construction is accepted for service by the Town.
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Section 208 Scope of Work

The intent of the drawings and specifications is that the contractor shall furnish all labor, power,
materials, tools, equipment, and transportation necessary for the proper execution of the work in
accordance with the standard specifications and all incidental work necessary to complete the
project in an acceptable manner, ready for use, occupancy, or operation, by the Town.

All work that may be called for in the specifications and not shown on the drawings or shown on
the drawing and not called for in the specifications shall be executed and furnished by the
contractor, as if described in both these ways; and should any work or material be required,
which is not defined in the specifications or drawings either directly or indirectly, but which is
nevertheless necessary for the proper execution of the intent thereof, the contractor is to
understand these things to be implied and required, and shall perform all such work and furnish
any such material as fully as if they were particularly delineated or described.

Any discrepancies found between the drawings and the specifications and site conditions or any
inconsistencies or ambiguities in the drawings or specifications shall be immediately reported to
the Town, in writing. Work performed by the contractor after his discovery of such
discrepancies, inconsistencies or ambiguities shall be performed at the contractor's risk.

Section 209 Relationship of Plans and Specifications

Relationship of plans (or drawings) and specifications are supplementary to each other and all of
the work portrayed in either is considered to be part of the contract for construction.

Section 210 Access to Work and Unauthorized Work

The Town, its representatives and the representatives of any governmental body or agency
having jurisdiction will at all times shall have access for observation to the work. Contractor
shall provide proper and safe facilities for such access and observation of the work and also for
any inspection or testing thereof by others. No work will be performed without the Town having
notice thereof and all work shall be subject to inspection by the Town. Work performed without
notice will be considered unauthorized work and may not be accepted by the Town.

Section 211 Uncovering Unapproved Work

If any work is covered without the Town’s having timely written notice that such work is to be
performed, the work must, if requested by the Town, be uncovered for Towns inspection and

replaced at contractor's expense.
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If any work has been covered without the Town inspecting it prior to its being covered, or if the
Town’s representative considers it necessary or advisable that covered work be inspected or
tested by others, the contractor, at the Towns request, shall uncover, expose or otherwise make
available for observation, inspection, or testing as the Town may require, that portion of the work
in question, furnishing all necessary labor, material and equipment.

Section 212 Uncovering Approved Work

If any covered work has previously been approved by the Town’s inspector or engineer and
subsequently the Town’s representative considers it necessary or advisable to re inspect such
work, the contractor at the Town’s request shall uncover, expose, or otherwise make that portion
of the work available for observation, inspection, testing as the Town may require. Contractor
must furnish all necessary labor, materials, tools, and equipment.

If the reinspection results in a finding of defective work, the contractor must bear all the
expenses of uncovering, exposing, inspection, testing, and reconstruction. If the reinspection
results in a finding that such work is not defective, the contractor will be allowed an increase in
contract price or an extension of time or both for costs directly attributable to such uncovering,
exposure, observation, inspection, testing, and reconstruction and an appropriate change order
will be issued.

Section 213 Town Representative Status during Construction

Engineers or inspectors working on the Town’s behalf are authorized to inspect all work done
and all materials furnished. Such inspection may extend to all or any part of the work and to the
fabrication of materials performed off site. The inspector is authorized to call to the attention of
the contractor the failure of the work or materials to conform to the contract. The inspector is
not authorized to revoke, alter, or waive any requirements of the contract documents. The
inspector in no case shall act as foreman or perform other duties for the contractor, nor interfere
with the contractor’s management of the work.

A. Clarifications and Interpretations

The Town will issue, with reasonable promptness, such written clarifications or interpretations of
the plans and specifications as it may determine necessary, which shall be consistent with or
reasonably inferable from the overall intent of the contract.

B. Rejecting Defective Work

The Town’s representative will have authority to disapprove or reject work which is "defective"
(which term is hereinafter used to describe work that is unsatisfactory, faulty or defective, or
does not conform to the requirements of the standard specifications or has been damaged prior to
approval of final payment). That representative will also have authority to require special
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inspection or testing of the work whether or not the work is fabricated, installed or completed.
C. Limitations of Town’s Responsibilities

1. Neither the Town's authority to act under this article or elsewhere in the contract documents
nor any decision made by the Town in good faith either to exercise or not exercise such authority
shall give rise to any duty or responsibility of the town to the contractor, any subcontractor, any
material supplier, fabricator, or any of their agents or employees or any other person performing
any of the work.

2. The Town will not be responsible for the confractor's means, methods, techniques, sequences
or procedures of construction, or the safety precautions and programs incident thereto.

3. The Town will not be responsible for the acts or omissions of contractor, or any
subcontractors, or any of his or their agents or employees, or any other persons at the site or
otherwise performing any of the work.

Section214 Work within Public Right-Of-Ways and Easements

All work to be performed within a Town of Keedysville right of way shall be in strict accordance
with the conditions of the special water utility installation permit issued by the Town of
Keedysville.

Where right-of-ways or easements have been obtained for construction of water lines on private
property, the contractor shall confine working operations to and conduct all work within the
limits of the right-of-ways and easements as shown on the drawings or as specified. The
contractor shall not enter upon or occupy with personnel, tools, equipment, or materials any
private property outside the limits of the right-of-way or easements obtained, without the written
consent of the owner of such property and the approval of the town's inspector.

Section 215 Existing Utilities

All work requiring changes to or affecting existing utilities, or affecting their operation, shall be
performed in such a manner and time approved by the Town. Requests to do such work shall be
submitted to the Town at least three (3) calendar days prior to the time that such work is to be
performed.
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Section 216 Location and Protection of Existing Utilities

The contractor will be responsible for locating ail existing utilities including, but not limited to,
water, steam, oil, gas mains, sanitary and storm sewers, telephone, electric, cable TV and other
Conduits which may be encountered in the performance of the work, The contractor shall also be
responsible for locating all underground structures. The contractor shall, at his own expense,
arrange with the owners of such utilities for locating them. The contractor shall be responsible
for providing adequate protection against damage to utilities encountered during the course of
construction. The Town may require the contractor to excavate test pits to verify the location of
underground utilities prior to the installation of water mains and/or water services at no cost to
the Town.

Section 217 Use and Storage of Explosives

The contractor shall give notice to the Town and state fire marshal prior to using any explosives.
Such explosives shall be stored, handled and used as prescribed by the federal, state and/or local
authorities having jurisdiction over such storage and use. The contractor shall comply with all
special rules and regulations that may be in effect at the time the work is actually performed. The
contractor shall obtain the permission of the state fire marshal before storing and using any
explosives.

The contractor shall employ a specialized blaster in accordance with MODHA CFR-1926, 901,
“blaster qualifications.”

Section 218 Protection of Materials & Work

The contractor shall at all time take necessary steps to protect and preserve all materials,
supplies, equipment and all work which has been performed. Should work be suspended
temporarily because of inclement weather or other causes, the contractor shall take such steps as
are necessary to protect materials, supplies, equipment and work performed against damage or
injury, Any damaged materials, supplies, equipment, or work performed shall be removed and
replaced at the expense of the contractor.

Section 219 Safetv and Protection

The contractor shall be responsible for initiating, maintaining and supervising all safety
precautions and programs in connection with the work. The contractor shall take all necessary
protection to prevent damage, injury, or loss to: all employees on the work and other persons
who may be affected thereby; all the work and all materials or equipment to be incorporated
therein, whether in storage on or off the site; and other property at the site or adjacent thereto,
including utilities not designated for removal, relocation, or replacement in the course of
construction.,
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The contractor shall comply with all applicable laws, ordinances, rules, regulations, and orders of
any public-body having jurisdiction for the safety of persons or property or to protect them from

damage, injury or loss.

Section 220 Record Drawings

The Contractor shall record, during the construction process, all data required to complete the
record drawings. The Contractor shall be responsible for revising the Mylar reproducible,

Section 221 General Guarantee

The contractor shall guarantee all materials and equipment furnished and work performed for a
period of one year from the date of conditional acceptance. The contractor warrants and
guarantees that the completed water system is free from all defects due to faulty materials of
workmanship.

Neither the certificate of conditional acceptance nor partial or entire occupancy of the premises
by the owner shall constitute an acceptance of work not constructed in accordance with the
contract documents nor relieve the contractor of liability in respect to any express warranties or
responsibility for faulty materials or workmanship. The contractor shall remedy any defects in
the work and/or pay for any damage to other work resulting there from, which shall appear
within a period of one (1) year from the date of conditional acceptance of the work by the town
unless a Jonger period is specified. The Town will give notice of observed defects with
reasonable promptness.

Section 222 Responsibility for Supervision of Work

Whenever in the contract documents the words "as directed", "as required”, "as permitted”, or
words or phrases of like import are used, it shall be understood, unless otherwise particularly
stipulated, that the direction, requirement, or permission of the owner or engineer is intended
only to the extent of judging compliance with the terms of the contract documents. None of these
terms shall imply responsibility for supervision of the contractor's personnel, forces or
operations; such supervision including sole responsibility therefore shall be strictly reserved to
the contractor.

Section 223 Town Decides Approvals

on

Whenever in the contract documents the words "approved", "reasonable", "satisfactory", or
words of like effect and import are used, unless otherwise particularly stipulated, shall mean
approved, reasonable, suitable, acceptable, proper or satisfactory in the judgment of the Town.
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Section 224 Parties to Contract

Whenever any statement in the contract documents contain the expression "it is understood and
agreed”, or an expression of like import, such expression shall mean the mutual understanding
and agreement of the parties executing the contract agreement.

Section 225  Work by Others

Whenever in the contract documents the words "by others” or words or phrases of “like import”
are used, it shall be understood, unless otherwise particularly stipulated, to mean a corporation,
company, partnership, association, or individual who has entered into contract with the Town or
has been directed by the Town to perform work in the project area.

Section 226 Or Equal and Substitutions

Whenever in the contract documents the phrase "or equal”, or words or phrase of "like import" is
used, it shall be understood to mean the reference to manufacturers' or vendors' names, trade
names, catalog numbers, etc. And is intended merely to establish a standard; and any materials,
article, or equipment of other manufacturers and vendors which will perform adequately the
duties imposed by the general design will be considered equally acceptable provided the
material, article, or equipment so proposed is, in the opinion of the Town, of equal substance and
function. The contractor shall not substitute an alternate manufacturers' or vendors' material,
article or equipment without prior written approval of the Town.

Section 227 Schedule of Values

Before the first application for payment for lump sum bid items, the contractor shall submit to
the town a schedule of values or breakdowns of each lump sum item. The sum of the prices for
each breakdown shall add to a sum equal to the total amount bid for each item. Each
breakdown shall include its proper share of overhead, profit, and applied general conditions.
The schedule shall provide quantities if required by the Town, and shall subdivide he work into
component parts in sufficient detail to serve as the basis for progress payments during
construction.
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Section 228 Precedence of Documents

In resolving conflicts, errors, and discrepancies within the contract documents, the documents
shall be given precedence in the following order:

1. Change Orders

2. Bid Addenda

3. Specifications

4. Drawings

5. Shop Drawings

6. Water Standard Specifications

Section 229 Insurance

The contractor shall purchase and maintain insurance that will meet the requirements as specified
in the contract documents or as required by the Town’s attorney. Provisions of the insurance
shall include protection for the Town and the contractor from consequential liability which may
arise from the contractor’s execution of the work, Types of insurance typically needed include
general public liability and property damage, worker’s compensation, and automobile liability.

Section 230 Security

Unless otherwise specified in the contract documents, the contractor shall within ten days after
receipt of the notice of award furnish the Town with a performance bond, labor and materials
bond, and payment bond with penal sums equal to the contract price. All bonding is subject to
the approval of the Town’s attorney.



DIVISION JII GENERAL REQUIREMENTS FOR CONSTRUCTION

Section 300  General

All work performed by the contractor shall be performed in a skillful and workman like manner.
The contractor shall employ no plant, equipment, materials, methods, or persons to which the
Town objects.

Section 301  Surveys and Construction Stakeout

Unless otherwise specified, depending upon whether the project is funded by the Town or a
developer, the Town’s engineer or developer’s engineer will furnish all boundary surveys and
horizontal and vertical control information for establishment of lines, grades, and elevations for
the guidance of the contractor,

All surveying for the Town of Keedysville water systems shall reference horizontal datum from
MD State coordinates NAD 83/91 and vertical datum from U.S.G.S. NAVD §8.

Unless otherwise authorized by the Town, the contractor will furnish the Town with a survey of
the construction work to be performed. The contractor shall provide competent personnel and the
necessary materials and equipment for setting stakes and making measurements for the initial
and subsequent stakeouts.

The contractor shall furnish all stake out effort necessary for the setting of batter boards, string
lines, finish grade control, slope stakes, and other controls as necessary for construction.

Stakeout for water mains and appurtenances shall consist of horizontal layout at a fifteen foot
offset from the pipe line and service connection. Stakeout shall indicate location and elevation
for each fitting or appurtenance. Stakeout shall indicate the finished grade at the locations of all
water meters. Stakeout shall be in such a way so as to avoid disturbance of the stakes until the
excavation work is completed.

Bench marks for vertical control of water lines, shall be established at two hundred foot (200)
intervals maximum.

Water line reference sheets shall be prepared for all mains, showing stationing of mains, fittings,
service connections and appurtenances. Finish grade at each water meter location must be shown
on the reference sheet. Bench marks with descriptions shall be incorporated on reference sheets.
Three copies of these sheets, standard detail w-42, shall be furnished to the Town for approval

prior to start of construction.
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Stakes shall have markings that correlate to the particular water pipe components that are
indicated on the reference sheet. Stakes shall have markings that indicate the numerical elevation
of the grade as well as a line marking the grade. Information on the stakes and reference sheets
shall directly correlate with the information on the contract drawings. Stakes shall have
markings that not only direct the contractor’s crew on what is to be done, but also the markings
must indicate to the inspector that what has been done is according to the drawings and reference
sheet.

The contractor shall carefully preserve bench marks, reference points and stakes, and in case of
willful or careless destruction, the contractor will be charged with the resulting expense and shall
be responsible for any mistakes that may be caused by their unnecessary loss or disturbance.

The contractor shall re-establish and replace any disturbed property monuments within the
project limits of work at no cost to the affected property owner, easements holder, or the owner
and shall furnish the owner with a property survey of the affected portions of the project site
certifying that all disturbed property monuments have been accurately replaced.

Section 302 Excavation and Backfilling Scope of Work

The contractor shall furnish all plants, labor, material and equipment to perform all
excavation of every kind required for the work under the contract. Contractor shall perform all
filling and backfilling, shall construct all embankments and fills including furnishing, hauling,
and placing all material required for constructing embankments and fills. Contractor shall
perform all grading, shall remove all water, shall satisfactorily dispose of all unsuitable and
excess materials. Shall furnish, install, and remove all sheeting, bracing, and shoring necessary to
hold the sides of the excavations and to protect the work and existing structures and utilities.
Contractor shall perform all incidental and appurtenant work required to satisfactorily complete
the work as shown on the drawings and as specified.

Section 303 General

All excavation for pipes shall be in open trenches, except where and to such extent as the
Town may authorize or direct that the same be constructed by tunneling, jacking or boring, or
where such is specified herein or shown on the contract drawings. Trenches may be, in general,
excavated and backfilled either by machinery, or by hand as the contractor may elect, provided
however, that the Town shall be empowered, wherever such necessity exists, to direct that hand
excavation shall be employed, and provided further, that excavation and backfilling by hand
shall be done to the extent herein specified. The contractor shall have no claim for extra
compensation due to the fact that hand, instead of machine, excavation may be made necessary
from any cause whatever. Excavation shall be considered as the removal of all necessary solids
from their present location to their final location, as shown on the plans as described in these

specifications.



Pg-3 III

Section 304  Clearing and Grubbing

The work under this item shall include the furnishing of all labor, materials and equipment
necessary to clear and remove from the site or dispose of in an approved manner, all perishable
and objectionable materials, including stumps and roots, within the line of construction to be
accomplished.

As herein used, perishable material shall include boards, fences, trees, brush, vines, shrubs, logs,
stumps, roots, weeds, rubbish and other organic matter above the surface of the ground, but not
sod or topsoil, although portions of sod and soil may be removed in connection with other
materials.

All stumps shall be removed from areas to be occupied by structures, or areas that are to be
finish-graded. They shall be cut off a minimum of one foot (1°) below the finish grade of
embankments or filled areas.

Section 305 Removal of Pavement and Storage of Trench Materials

The contractor shall clear and grub the surface and remove all surface materials of whatever
nature over the line of the trench; he shall properly separate and classify the materials removed;
and he shall store, guard and preserve said materials as may be required for use in backfilling,
resurfacing, repaving, or for other purposes. All the rock, earth, sand, curbing, gutter and
flagstones, and all sectional paving units which may be removed, together with all materials
taken from the trenches, shall be removed from the street or roadway area to the approved waste
area, or such other suitable place, and in such a manner as shall be approved or directed by the
Town. The contractor shall be responsible for any loss of or any damage to, paving materials
through his own or his employees’ careless removal or neglectful or wasteful storage, disposal, or
use of same.

The contractor shall remove all pavements, road surfaces, curbing, driveways, and sidewalks
within the lines of excavation. Portland cement concrete pavements shall be opened by sawing
and asphalt pavements by cutting to neat straight lines with other methods as will furnish a clean
cut in the pavement and base without undue shattering. All concrete curbing, driveways or
sidewalks within the lines of excavation shall be broken up and removed by contractor. All such
work as above designated shall be done at the contractor's expense and in accordance with the
rules and regulations of the Town. The use of "pear" or weight dropped on pavement for
breaking will not be allowed except by written permission of the Town.

The contractor shall remove paving of such width only as is necessary for the excavation of the
trench, and in case the contractor removes the paving for a greater width than is deemed
necessary or in case the contractor removes or disturbs any paving on account of settlement,
slides or cave-ins or in making excavation outside the lines of the work without the written order
of the Town, the cost of permanently replacing the paving so removed shall be borne entirely by
the contractor.
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In case more material is excavated from any trench than can be backfilled over the completed
water line or can be stored within the limits of the right-of-way, leaving space for drainage as
herein provided, the excess material shall be removed to some convenient place, provided by the
contractor. The contractor shall at his own cost and expense, bring back so much of the material
so removed, as may be required to properly backfill the trench, if of the proper kind; or, if so
directed by the Town, the contractor shall, at the contractor’s own cost and expense, furnish
such other suitable material as may be deemed necessary.

When it is necessary to haul soft or wet material over the streets or roads, the contractor shall
provide suitable water tight vehicles approved by the Town for the purpose.

Section 306 Removal of, Stockpiling and Replacement of Surface Materials

From all areas where excavations or fills are to be made, or where grading is to be performed,
sod and topsoil shall be removed. Sod shall be cut in suitable strips and carefully removed and
stored for subsequent use. During the period of storage, the sod shall be kept suitably protected
and watered.

Where seeding, sodding, or grading of areas is called for on the drawings or by these
specifications, or where the topsoil or loam, or overburden is unsuitable for use in embankments,
dams, or filled areas, the topsoil shall be removed and stockpiled for future use, or where
unsuitable for use, as called for above, shall be discarded to such areas approved by the Town
and/or the Washington County Soil Conservation District, where applicable, otherwise it shall
become the property of the contractor and shall be removed from the site.

In placing topsoil for sodding or seeding, all roots, logs, sticks, weeds, and other debris shall be
removed. Stones or rocks that can be removed by garden rakes, as normally used, shall also be
removed. The topsoil shall be spread to a minimum depth of four inches (4”), and shall be well
raked and graded to drain, and water holes shall be filled in to leave the area level or to the lines
and grades indicated on the drawings. Final raking shall take place at the time sodding or seeding

is to be completed.

All shrubbery and trees located in the right-of-way, or easements, which would interfere with the
construction, shall be removed by balling in burlap. Upon completion of all excavation and
backfiil the shrubs and trees shall be replaced. The contractor shall replace all shrubs and trees
that are not thriving at the end of one growing season.
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Section 307 Excavation Unclassified

All excavation, unless otherwise specified, shall be unclassified and shall include all material of
any kind encountered, whether earth, rock, concrete, old foundations or other obstacles, hard or
soft material, wet material, silt, water or other material, unless and except as shown on the
drawings, no subsurface explorations have been made to determine the character of the material
at the site of the work.

Section 308 Trench Exeavation General

The contractor shall excavate, protect and backfill all trenches that may be necessary for
completing the work to be performed under the contract. All excavation shall be in open
trenches, except where and to such extent as the Town may authorize or direct that the same be
done in tunneling, boring and jacking, or where such is specified in the special conditions or
contract plans. The use of excavation machinery shall be permitted except in places where
operation of same will cause damage to trees, buildings, or the existing water/sewer systems
above or below ground; in which case hand methods shall be employed. No tunneling, boring, or
forcing shall be allowed without special permission from the Town. The excavated material in
nonpaved areas must be stored in such a manner so as not to encroach on private property,
endanger the work, obstruct sidewalks, or interfere with proper drainage. In roadways and paved
areas, all excavated material must be immediately removed from the work area to an approved
waste site location. Trenches shall be, in general, excavated either by machinery or by hand as
the contractor may elect, provided, however, that the Town shall be empowered, wherever such
necessity exists, to direct that hand excavation shall be done to the extent hereinafter specified.
The contractor shall have no claim for extra compensation due to the fact that hand, instead of
machine, excavation may be made necessary for whatever cause.

The contractor shall perform all excavation of every description regardless of whatever
substances encountered, to the depths indicated by the drawings, as specified herein or as
directed by the Town, All excavated materials not required or permitted for backfill shall be
removed and wasted or otherwise disposed of as directed or specified.

A. Removal of Water

1. The contractor shall, at all times during construction, provide and maintain proper and
satisfactory means and devices for the removal of all water entering the excavations, and shall
remove all such water as fast as it may collect, in such a manner as shall not interfere with the
prosecution of the work or the proper placing of concrete or other work, and in such a manner as
will provide against the flotation of any structure, or pipe, without flooding such structure ot

pipe.
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2. The contractor shall build all dams and other devices necessary and provide and operate
pumps, or well-point systems, of sufficient capacity for continuous dewatering of the
excavations. The contractor shall provide for the disposal of the water removed from
excavations, in such manner as shall not cause injury to the public health, to public or private
property, to any portion of the work completed or in progress, or produce any impediment to the
use of highways, roads, lanes and streets by the public.

3. All discharge areas of pumping devices shall be in full compliance with the Washington
County Soil Conservation District's regulations and specifications.

B. Excavation below sub-grade

1. The term "sub-grade" as used herein shall mean the bottom of the excavated trench, ready to
receive bedding material.

2, When excavation is carried below the sub-grade without the direction of the Town’s
representative, the excavation is to be brought back to sub-grade with materials and in a manner
approved by the Town.

3. If the contractor excavates to the grade shown on the plans and the Town representative finds
on inspection of this sub-grade that it will not sustain the loads to which it will be subjected, the
Town representative may then direct further excavation and backfill with specified materials, at
no cost to the Town.

4, When the bottom of the trench is found to include unsuitable material, such as refuse, organic
matter, etc. Such material shall be removed and to a minimum of at least 6 inches below the
bottom of the pipe. The material removed shall be replaced with clean, stable backfill material
and the bedding material installed. When potentially corrosive materials are encountered, the
pipe should be encased in polyethylene wrap to protect the pipe.

Replacement of unsuitable material below sub grade shall consist of 1/2-inch to 1-1/2-inch size
stone granular material.

5. When the bottom of the trench or sub grade is found to consist of a material that is unstable to
such a degree that it cannot be removed, a foundation for the pipe and appearances shall be
constructed using piling, treated lumber or concrete. All concrete encasements and cradles shall
be placed to within one foot (1°) of a pipe joint at both ends. The contractor may be required to
furnish and install encasements or cradles to greater limits than shown on the contract documents
to meet the above which shall be at the contractor's expense.
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C. Width and Depth of Trenches

1. Sides of trenches shall be kept as nearly vertical as possible and shall be excavated to a width
as required by MOSHA or as specified and be true to line from the bottom of the sub grade to the
top of the existing ground.

2. The depth of the excavation for the water line or other structure herein specified shall be such
that they can be built to proper grade.

3. Should the contractor excavate beyond the limits herein specified, that excavation alongside or
below the sub-grade of the water line shall be completely filled with materials approved by the
Town.

4. Wherever necessary to prevent caving, trenches shall be adequately sheeted and braced.
Trench sheeting shall remain in place until pipe has been laid and backfill completed to a
minimum height of one foot above the crown of the pipe.

5. All sheeting shall be raised and/or removed as backfilling is completed and no sheeting is to
remain in place without the written permission of the Town representative.

6. Sub-grade of pipe trenches shall be taken to mean a horizontal plane six inches (6") below the
underside of the pipe barrel or other structure as shown on the standard detail drawings herein.

D. Length of open trench

1. The Town shall have the right to limit the amount of trench opened in advance of pipe laying
and the amount of pipe laid in advance of backfilling, but in no case shall more than two hundred
feet (200") of trench be opened at any one place in advance of the completed water main. Trench
excavation shall be fully completed, except for the shaping of the bottom of the trench, at least
twenty feet (20') in advance of the pipe placement, and shall be kept free from obstructions,
except that at the close of work at night, or at the discontinuance of work, the pipe laying shall be
completed to within five feet (5") of the end of the opened trench. In all streets, roadways, and
residential areas, all open trenches must be suitably bridged at the end of the work day. The
amount of pipe laid in advance of backfilling shall not exceed one hundred feet (100°).

2. The Town representative shall be empowered, at any time, to require the refilling of open
trenches over completed pipelines, if, in his/her judgment, such action is necessary, and the
contractor shall thereby have no claim for extra compensation, even though to accomplish said
refilling he is compelled temporarily to stop excavation or other work at any place.

3. If work is stopped on any trench for any reason except by order of the Town, and the
excavation is left open for an unreasonable length of time (in the opinion of the Town) in
advance of construction, the contractor shall, if so directed, refill such trench, at his own cost,
and shall not again open said trench until he is ready to complete the structure therein.
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E. Accommodation of Traffic

1. Streets shall not be unnecessarily obstructed, and the contractor shall take such measures at his
own expense, as may be necessary to keep the street or road open and safe for traffic.

2. Streets, roads, and alleys shall not be completely closed during construction unless authorized
in writing by the Town or SHA or Washington County Roads Department or the entity having
title to the roadway.

3. The road on one side of the line of work shall be kept open at all times. Driveways shall be
made accessible to property owners at all times.

F. Bridge across Open Trenches

1. In narrow or congested streets or alleys, when so directed, the contractor shall complete his
work up to a point designated by the Town representative before opening the work ahead.

2. The contractor shall in all cases arrange his work so as to cause the least inconvenience as
determined by the Town.

3. The contractor shall construct and maintain such adequate and proper bridges over excavations
as may be necessary or as directed for the safe accommodation of pedestrians or vehicles. The
contractor shall furnish and erect substantial barricades at crossings or trenches, or along the
trench, to protect the traveling public.

4. Roadways and sidewalks shall be kept clean, clear and free for the passage of vehicles or
pedestrians, unless otherwise authorized in writing by the Town. A straight and continuous
passageway on sidewalks and over crosswalks, at least three feet (3”) in width, shall be preserved
free from all obstructions.

5. Where deemed necessary, such additional passageway as may be directed shall be maintained
free of obstructions.

6. Under no circumstances shall the contractor obstruct fire hydrants or the use of hydrants.
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G. Accommodation of Drainage

1. Gutters, sewers, drains, and ditches shall be kept open at all times for surface drainage. No
damming or ponding of water in gutters or other waterways will be permitted, except where
stream crossings are necessary and then only to an extent which the Town shall consider
necessary. The contractor shall not direct any flow of water across or over pavements, except
through approved pipes or properly constructed troughs, and he shall, when so required, and
At his own cost and expense, provide pipes or troughs of such sizes and lengths as may be
required, and place the same as directed. The grading in the vicinity of trenches shall be
controlled so that the ground surface is properly pitched to prevent water running into the
trenching.

2. In open water courses, ditches, or pipes, encountered during the progress of the work, the
contractor shall provide for the protection and securing of a continuous flow in such courses or
pipes and shall repair any damage that may be caused by construction.

H. Obstructions Shown on Drawings

Certain information regarding the reputed presence, size, character and location of existing
underground structures may be shown on the contract drawings. There is no certainty of the
accuracy of this information. The location of underground structures shown may be inaccurate
and other obstructions than those shown may be encountered. The contractor hereby distinctly
agrees that the Town is not responsible for the accuracy of the information given; that he shall
have no claim for delay or extra compensation due to inaccuracy, insufficiency or absence of
information regarding obstructions either revealed or not revealed by the drawing. The contractor
shall have no claim for relief from any obligation or responsibility under the contract, in case the
location, size or character of any pipe or other underground structure is not as indicated on the
drawings, or in case any pipe or other underground structure is encountered that is not shown on

the drawings.
I. Removal of Obstructions

1. Should the position of any pipe, conduit, pole, or other structures, above or below the ground,
be such as to require it's removal, realignment, or change due to the proposed construction of the
water main; the extra work shall be performed by the contractor or by the owner of the
obstruction, without costs to the Town. The contractor shall not be entitled to any claim against
the Town for damage or extra compensation due to the presence of said structure, or due to any
delay in the removal or rearrangement of the same.

2. The contractor shall, without extra compensation, break through and reconstruct, if necessary,
the invert or arch of any sewer, culvert, or conduit that may be encountered, if the said structure

is in such a position that, in the judgment of the Town representative, the contract intent requires
its removal, realignment or complete reconstruction.
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3. The contractor shall not interfere with any persons, firms, or corporations, or with the Town in
protecting, removing, changing, or replacing their pipes, conduits, poles, or other structures; but
he shall offer said persons, firms, or corporations, or the Town, to take all such measures as they
may deem necessary or advisable for the purpose aforesaid, and the contractor shall thereby be in
no way relieved of any of his responsibilities under the contract. At railway or railroad track
crossings, any expense to which the owner of the trackage is put, in shoring up tracks, or in
maintaining {raffic shall be borne by the contractor, whether same is billed directly to him, or the
Town. Should any such bill be unpaid by the contractor, before final payment under the contract
is made, the Town shall be empowered to pay said bill and retain the amount thereof, from any
monies due, or become due to the contractor.

4, Except when trees are in rights-of-way or in immediate proximity to the trench, they shall not
be cut down except by authorization of the Town or project developer, and the contractor shall
have no claim for the extra compensation owing to the fact that he may be required to excavate
by hand, or tunnel in the vicinity of trees that must be left standing.

J. Change of Trench Location

1. In case the Town shall direct that the location of the trench be changed from that shown on the
drawings, due to the presence of an obstruction, or from other cause, or if a changed location
shall be authorized upon the contractor's request, the contractor shall not be entitled to extra
compensation, or to a claim for damage, provided that the change is made before the excavation
is begun. If, however, such change, made at the direction of the Town involves the
abandonment of excavation already made, such abandoned excavation, together with the
necessary refill, will be classed as miscellaneous excavation and refill, in the case where the full
width of trench has not been abandoned. If the full width of trench has been abandoned, the
excavation and refill shall be classed as excavation and refill for trenches of the size and depth
indicated, if such is included in the contract proposal.

2. In the event the trench is abandoned in favor of a new location at the contractor's request, the
abandoned excavation and refill shall be at the contractor's expense.

K. Miscellaneous Excavation

1. The contractor shall do such miscellaneous excavating work as may be necessary or directed.
Such excavation shall be subject to the same conditions and requirements as specified for trench
excavation.

2. Miscellaneous excavation shall include the digging of test pits, or excavation for any special
structure outside the trench, that may not be shown on the drawings or described in the
specifications, where such excavation is performed at the direction of the Town representative.
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3. Test pits shall be dug by the contractor wherever directed. Their depth and size shall be such
as shall be required by the Town. Test pits may be dug by the contractor, without being directed
to do so, along the lines of the trenches as shown on the drawings, in advance of the excavation,
for the purpose of satisfying himself as to the location of underground obstructions or conditions,
at his own expense.

L. Unauthorized Excavation

All excavations carried outside of the lines and grades shown, together with the removal of the
excavated materials, shall be at the contractor's expense. All such spaces shall be filled by the
contractor, at his own expense with concrete or other suitable materials as shall be directed by
the Town, except that under concrete structures, all space resulting from unauthorized
excavations shall be refilled with concrete.

M. Embankment

1. Where embankment is necessary to support the foundations of the water lines, it shall be made
to the height, width and slopes shown on the plans. The entire embankment, or such portion
thereof as may be deemed necessary by the Town, shall be made prior to the construction of the
water line or the foundation thereof, at such time and in such order as the Town may direct; and
the embankment and the water line and it's appurtenances which may be laid therein, shall be
maintained by the contractor, at his own cost and expense, until the completion of the period of
twelve (12) months from and after the date of the certificate of completion and acceptance.

2. After carefully clearing and grubbing the ground, removing all loose rock and stone, and all
muck and improper material, to such depth as the Town representative may determine, the
embankment shall be built up of good loam, gravel or sand, or other selected and approved
material, free from all stones above four inches (4”) in diameter, and not containing in any place
a proportion of stones exceeding one (1) part stone to three (3) parts earth.

3. In case material which is unsatisfactory for the foundation of any embankment is encountered,
said material shall be removed to such depth, and for such length and width as may be directed
by the Town representative. The material for embankment shall be deposited in layers of not
more than eight inches (8") in thickness, each layer shall be separately compacted with heavy
roller having a weight of not less than 5000 pounds per inch of width of the roller, or where such
rollers cannot be used, by heavy pavers, rammers or mechanical tampers. The embankment shall
be watered during rolling if so required. No breaks or irregularities in the distribution of the
material or the formation of the layers will be allowed. The whole embankment shall be carried
up evenly to the height given by the Town in such a manner as to make a compact and solid
foundation. When pipe is to be laid in a fill, the embankment shall be brought to a height of at
least three feet (3") above the proposed top of the pipe before the trench is excavated. The
embankment shall then be excavated to the proper configuration and grade and the pipe placed
therein.
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N. Pipe Trenches in Fill

Where pipes are to be laid in areas of fill or embankment, the fill or

Embankment shall be made prior to laying pipe. After the fill or embankment is in place the pipe
trench shall be excavated to sub grade or to natural ground if lower than sub grade. Where it is
necessary to excavate below sub grade, that portion of the trench above natural ground and
below sub grade shall be filled with gravel or crushed stone as specified herein,

0. Rock Excavation

1. Unless otherwise directed by the Town, rock shall be fully taken out at least twenty-five feet
(25") in advance of pipe laying, and to a point at least six inches (6") below the invert of the pipe
and to a width not to exceed the width of the trench, for the size of pipe to be laid therein.

2. The space below the outer bottom of the pipe shall be filled with crushed stone or concrete, as
directed by the Town representative. If rock below the specified grade therefore is shattered due
to excessive drilling or blasting, and, if in the opinion of the Town, it is unfit for foundations,
such shattered rock shall be removed and the area backfilled to proper grade with material
acceptable to the Town, at the expense of the contractor.

3. Where air release manholes are excavated in rock, they shall be excavated to a point twelve
inches (127) from the outside of the exterior lines of the masonry and {o a depth of six inches
(6™ below the outside bottom of the masonry.

4. Rock appearing in miscellaneous excavations, or where future pipes are to connect with those
laid under the contract, the excavation shall be in accordance with the directions of, and to the
lines prescribed by the Town.

5. All excavated material which is unfit for refilling shall be immediately removed from the site
of the work.

Section 309 Use of Explosives and Blasting

The contractor shall provide all labor, materials, equipment, and services necessary for, and
incidental to, the use of explosives and blasting for excavation.

Failure to comply or to complete in accordance with any specifications set forth will be sufficient
grounds for suspension of privilege to blast. The contractor shall not be entitled to any claims or
any additional compensation which shall arise from the suspension of the blasting.

Wherever rock is encountered in the excavation, it may be removed by means of explosives,
however, the contractor shall be solely responsible for injury to persons or property that may
result from his use of explosives, and the exercise of, or failure to exercise control on the part of
the Town shall in no way relieve him of responsibility for injury or damage resulting from their
use.
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All blasting shall be performed under the supervision of a competent blasting expert, and subject
to the state, county or local regulations for blasting, including NFPA 495, explosive materials
code, latest edition.

Blasting for excavation shall be permitted only after securing the written approval from the state
fire marshal who shall fix the time during which blasting may be performed and what protective
measures must be used to insure safety of adjacent property. The contractor shall be responsible
for any damage resulting from blasting. The contractor's method for procedure relative to
blasting shall conform to state and county laws and local municipal ordinances.

The contractor shall submit a blasting design to the Maryland State Fire Marshal for approval.
The state fire marshal is empowered to regulate the character and strength of explosives used,
and the manner of their use and storage. Handling and storage of explosives shall be in
accordance with federal regulation 18 U.S.C., chapter 40, sections 841-848.

Only small amounts of explosives shall be kept at any one place and shall be kept under lock.
The key for the lock is to be only in the hands of a licensed blaster. Great care shall be taken in
handling dynamite and similar explosives especially during freezing weather.

The contractor shall use the utmost care in the use of explosives necessary for the prosecution of
the work, so as not to endanger life or property.

All explosives shall be transported and stored in a secure manner, and in accordance with local,
state and federal laws, all vehicles and such storage places shall be marked clearly "dangerous -
explosives", and shall be in the care of competent watchmen at all times.

Controlled blasting techniques shall be used. Modify the blasting round as necessary to achieve
the best obtainable results and to keep the air blast over pressure, vibrations and noise within the
limits of COMAR 12.03.01.09 “control of air blast and ground vibrations for blasting operations.
Exercise all possible care in drilling and blasting operation to minimize over break and blast
damage of adjacent unexcavated ground. It shall be the contractor’s responsibility to produce a
satisfactory excavated surface by determining the proper relationships of the factors of burden,
spacing, depth of charge, amount of any type of explosive, hole size and delay pattern, and other
necessary considerations to achieve the required results.

Blasts shall be made only during daylight hours and all blasts shall be carefully confined and
adequately covered, to prevent injury to persons and to protect adjacent structures and pipes
against damage. Before exploding each blast, ample warning shall be given to permit all persons
to reach positions of safety. The contractor shall control fly rock and material so as to prevent
damage to persons or structures. Rubber tire and/or steel mats shall be used prior to blasting.

Equipment used for drilling of holes shall have a positive means of dust control to the Town’s
approval.
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Whenever any pipe main or conduit is encountered in the trench, the right is reserved to direct
that all rock within five feet (5") of the same is to be removed by some method other than
blasting.

The contractor shall complete, maintain and submit permanent blast reports including logs of
each blast in the Town. Logs shall be available for inspection by the Town at all times. Reports
may be accrued for one (1) week and must be submitted within five (5) days after the end of each
week. Complete reports after each blast to include the following information:

A. Name of company of contractor

B. Date, time and limits of blast by station.

C. Name, signature, social security number and State License number of qualified blasting
foreman in charge of work.

D. Type of material blasted

E. Number of holes, burden, and spacing
F. Diameter and depth of holes

G. Type of explosives used

H. Total amount of explosives used by weight and number of cartridges, type, strength and
manufacturer of explosives.

I. Maximum amount of explosives per delay period of 8 MSEC or greater.
J. Method of firing and type of circuit

K. Direction and distance in feet to nearest dwelling, public building, church, commercial or
institutional building, either owned or leased by the person conducting the blasting.

1. Weather conditions including wind direction and velocity.

M. Height or length of stemming

N. If and where mats or other protection was used so as to prevent fly rock
O. Type of detonators used and delay period used

P. Seismograph records including seismograph readings when required shall contain:
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1. Name and signature or individual operating the seismograph

2. Name of individual analyzing the seismograph records

3. Seismograph reading

Q. The maximum number of holes per delay period or 8 MSEC or greater

R. The person taking the seismograph reading shall accurately indicate the exact location of the
seismograph, if used, and shall also show the distance of the seismograph from the blast.

Blasting within existing development

1. All blasting will be monitored by the contractor and at the expense of the contractor, to control
vibrations in the vicinity of roadways, structures and utilities. Blasting controls and techniques
shall meet the following requirements:

Peak particle velocity shall not exceed one inch per second in the vicinity of structures and
utilities and other objects subject to damage from the blasting operation. Particle velocities in
excess of these limits shall be classified as out-of-control blasting and shall not be permitted.

2. The monitoring device shall be capable of measuring the velocity parallel and transversely to
the direction of the blast and vertically. The equipment shall be capable of providing a permanent
record of all recordings.

3. Monitoring instruments shall be placed directly on bedrock at a sufficient number of locations
to develop attenuation curve. At least five percent of the measurements shall be made within ten
feet (10" of the blast.

4. The contractor shall furnish to the Town a certification of calibration for each monitoring
instrument used on the project.

5. The contractor shall furnish to the Town a certified list of qualified personnel to operate field
instruments.

6. All data obtained from monitoring equipment shall be interpreted by an independent firm and
a report to be forwarded directly to the Town on a timely basis.

7. Failure to comply or fo complete in accordance with any specifications set forth will be
sufficient grounds for suspension of privilege to biast. The contractor shall not be entitled to any
claims or any additional compensation which shall arise from the suspension of the blasting.

8. Any damage resulting from lack of control during the blasting operation shall be the
responsibility of and repaired at the expense of the contractor.
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Blasting within New Development

Although it is strongly recommend by the Town, the contractor shall have the option of using
blast monitoring equipment and procedures as specified herein before.

Blasting within state highway right-of-way

All blasting within the Maryland State Highway right-of-way shall be in strict accordance with
the SHA’s "standard blasting plan within state highway right-of-way."

Section 310  Responsibility for Condition of Excavation

The contractor shall be responsible for the condition of all excavations made by the contractor.
All slides and cave-ins shall be removed without extra compensation at whatever time and under
whatever circumstances they may oceur,

The neglect, failure, or refusal of the Town to order the use of bracing or sheeting, or a better
quality, grade, or section, or larger sizes of steel or timber, or to order sheeting, bracing, struts, or
shoring to be left in place, or the giving or failure to give orders or directions as the manner or
methods of placing or driving sheeting, bracing, jacks, wales, ranger, etc. Shall not in any way or
to any extent relieve the contractor of any responsibility concerning the condition of excavation
or of any of his obligations under the contract, nor shall any delay, whether caused by any action
or want of action on the part of the contractor, or by any act of the Town, or his agents, or
employees, resulting in the keeping of an excavation open longer than would otherwise have
been necessary; relieve the contractor from the necessity of properly and adequately protecting
the excavation from caving or slipping, nor from any of his obligations under the contract
relating to injury or persons or property, nor entitle him to any claim for extra compensation.

Section 311  Sheeting, Bracing and Shoring

The contractor shall be responsible for properly supporting the sides of all trenches and
excavations with sheeting, timbering or other supports so as to furnish safe and acceptable
working conditions. Bracing shall be arranged so as not to place any stress on portions of the
completed work until the general construction thereof has proceeded far enough to provide
ample strength. If, however, the Town representative is of the opinion that at any point sufficient
or proper supports have not been provided, the contractor shall provide additional or stronger
supports at his own expense, but the furnishing of such additional suppeorts shall not relieve him
from his responsibility for their sufficiency.

The contractor shall furnish all labor, materials and equipment and perform all operations
required for sheeting, bracing, and shoring of excavations and for constructing timber
foundations as ordered by the Town, as shown on the drawings and as specified.
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All planks used for sheeting and sheet piling and all timber used for braces, shores and stringers
or waling-strips shall be sound, straight, free from cracks, shakes and large or loose knots, and of
the required dimensions throughout. Planks shall be tongued and grooved and splined if so
required.

Material for sheet piling, sheeting, bracing and shoring shall be furnished and driven to set in
place by the contractor where necessary or wherever ordered by the Town representative whether
the same is or is not considered necessary by the contractor, If, in the opinion of the Town
representative, the material furnished by the contractor is not of proper quality, of sufficient size,
or not properly placed to insure the safety of the work or of adjacent structures and property, the
contractor shall, upon notice from the Town, forthright procure, furnish, and set in place or drive
other and satisfactory material in a satisfactory manner; if the contractor shall fail or neglect to
do so, the Town may order all or any part of the work to be stopped until such material is so
furnished and used or placed; and the contractor shall not be entitled to claim, demand or receive
any compensation for larger size or better quality or different disposition of material ordered by
the Town, nor any compensation or allowance of any kind whatsoever for, or on account of any
damage or delay resulting from such stoppage of the work.

Any sheeting, sheet piling, braces or shores shall be driven or put in place by men especially
skilled in such work, and shall be so arranged that they may be withdrawn as the excavation is
backfilled, without injury to the water line, pipe, or structure and its appurtenances, and without
injury to, or settlement of adjacent structures and pavements.

Sheeting, sheet piling, bracing, and shores shall be withdrawn and removed as the excavations
are being backfilled, except where and to such an extent as the Town shall order in writing, that
the same be left in place, or where the Twn shall permit the contractor to leave the same in place,
at the contractor's own cost and expense.

In withdrawing sheeting and sheet piling, special care shall be taken to insure that all voids or
holes left by the planks as they are withdrawn are filled with satisfactory material and thoroughly
rammed with thin rammers provided especially for that purpose.

The contractor shall cut off any sheeting or sheet piling left in place whenever and at such points
as the Town shall order, and shall remove from the work the portion cut off, but he shall not be
entitled to any compensation for such cutting off or removal.
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Section 312 Protection of Property and Structures

The contractor shall, at the contractor’s expense, sustain in their places, and protect them from
direct or indirect injury, all pipes, tracks, walls, buildings, and other structures or properties in
the vicinity of his work, whether above or below the ground, or that may appear in the trench. He
shall at all times have sufficient quantity of timber and planks, chains, ropes, etc. on the ground
and shall use them as necessary for sheeting the excavations and for sustaining or supporting any
structures that are uncovered, undermined, endangered, threatened, or weakened.

The contractor shall take all risks attending the presence or proximity of pipes, poles, tracks,
walls, buildings, and other structures and properties, of every kind and description, in or over his
trenches, or in a vicinity of his work, whether above or below the surface of the ground; and he
shall be responsible for all damages and assume all expenses for direct or indirect injury, caused
by his work, to any of them, or to any person or property by reason of injury to them, whether
such structures are or are not shown on the drawings.

Where necessary, in order to keep one side of the street or roadway free from any obstruction or
to keep the material piled alongside of the trench from falling on private property outside the
right-of-way, a safe and suitable fence shall be placed alongside the trench.

In the event of encountering quicksand, subsurface streams or similar dangerous contingencies,
or where passing especially heavy buildings or any structures which by their construction or
position might bring a great pressure upon the trenches, the right is reserved by the Town to
direct that such buildings, or structures, shall be under pinned, or supported and protected, or that
special sheeting shall be driven in such a manner and to such depth, as may be directed, or that
only a short length of trench shall be opened at one time, and furthermore, if necessary that the
trench shall be securely sheeted and braced on all sides, after the manner of a shaft, and that the
permanent work shall be constructed in the same and the shaft backfilled before another opening
is made. Any work done as above directed shall be at the cost and expense of the contractor.

The Town reserves the right under such conditions to stop the excavation or any other part of the
work, and to require the contractor to complete the water line installation and the backfilling up
to such a point as the Town may direct before proceeding further with the excavations; and the
contractor shall not thereby become entitled to demand or to receive any allowance or

compensation.

Section 313  Pipe Bedding and Encasement

The term “encasement” refers to three successive layers of granular material.

The layers are: first, the six inch (67) layer of granular material underneath of the pipe, Le.
bedding; second, the layer of granular material that comes up to the top of the pipe; and third,
the layer of granular material that comes up to twelve inches (12”) over the top of the pipe. See
standard detail W -1.
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Starting at the sub grade, trenches shall be filled for their entire width with compacted granular
material, to a depth of six inches (6") below the barrel of the pipe. Prior to placing the pipe into
the trench, the bedding material shall be thoroughly compacted by means of mechanical tampers
the full width of trench, screened to a uniform plane on grade and recompacted where grade has
been disturbed by 2" or more by refill. After the pipe has been placed to the proper grade and
alignment, backfill around both sides and up to a 12" horizontal plane above the crown of the
pipe with granular material as shown in standard details. Areas along side and over the installed
pipe installed must be tamped in such a manner so as to provide compaction to 80% of the
maximum density.

Section 314  Baclkfilling of Trenches-General

The backfilling includes all backfilling, ramming or rolling as required, the re-grading of
adjacent disturbed areas, the replacing of drains and other surface and sub-surface structures, the
placing and maintenance of temporary sidewalks and driveways, furnishing of suitable backfill
material, if necessary, re-sodding lawns and replacing trees and shrubbery damaged by the
contractor and all appurtenant work incidental thereto.

All lumber, rubbish and debris shall be carefully removed from spaces to be backfilled around all
structures and from the areas to be filled. All trenches and excavations shall then be backfilled to
the original ground surface, or as directed.

No backfilling shall be performed prior to the time that joints in pipelines are set, inspected,
measured, and approved.

All excavations in stabilized and non-stabilized surface arcas must be backfilled or satisfactorily
bridged at the end of each day's work. Partially excavated or open trenches will not be permitted.

Puddling and/or jetting of trenches with water will not be permitted. The original surface of the
trench shall be restored to the full satisfaction of the Town.

Trenches shall be carefully backfilled without causing shock to the pipe and to prevent after-
settlement. The backfill shall be of specified materials, selected especially for the purpose.

If concrete buttresses have been installed, the buttress must undergo a minimum of twenty four
(24) hours of curing time before backfilling over the buttress.

Every precaution shall be taken in the backfilling of excavations to prevent material so placed
from falling directly upon or against any pipe, conduit or other structures in such a way as to
cause the displacement of or damage to said pipe, conduit or structure. The backfilling, filling
and embankments shall be brought up evenly and all eccentric loading shall be avoided.
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As the trenches are filled in and the work completed, the contractor shall, at his own cost and
expense, remove and dispose of all surplus earth, stone or other material from the work, in such
manner and at such point or points as he may select or provide, subject to the approval of the
Town; or he may deposit the same, either with or without rehandling, at any points on the line of
the work covered by the contract, if so directed by the Town; and shall leave all roads, sidewalks
and other places free, clear and in good order. In case the contractor shall fail or neglect to do so,
or to make satisfactory progress in doing so, after the receipt of a written notice from the Town,
the Town may remove such surplus material and clear the roadways, sidewalks and other places,
and the cost of said work shall be charged to the contractor.

Should there be a deficiency of proper material for refilling; the contractor shall furnish the same
at his own cost and expense.

No material of unsatisfactory character shall be used in refilling, and the contractor shall not
permit the trench to be used as a dumping ground for refuse.

No backfilling shall be made during freezing weather except by permission of the Town and no
fill shall be made when the material already in the trench is frozen, nor shall frozen material be
used in backfilling.

Backfilling may be accomplished using mechanical or power equipment, except that sufficient
number of persons shall be employed to spread the backfill in layers of eight (8”) inches (6")
When working within SHA right-of-way and to 95% compaction and to thoroughly tamp same
before the next layer is spread. Backfill shall be to a point not less than two feet (2') above the
top of the pipe before any backfill is deposited directly from a machine bucket, cars or other
vehicles. Only hand tampers shall be used within the two foot dimension directly above the pipe.

Every precaution shall be taken to avoid the tamping operation from contacting the main pipe
and causing the concrete liner to break loose from the inside wall of the pipe.

Backfill of trenches in state and county roads, or areas to be accepted or maintained by same
shall be in accordance with the requirements of the State Highway Administration and County

Engineer, respectively.

Section 315 _ Backfilling of Trenches Open Areas

1. Fill material for trenches in open areas shall have a maximum density of not Iess than 100
pounds per cubic foot as determined by ASSHTO T99, method a. The top 12 inches of backfill
material shall contain no rocks larger than one inch (17 at the greatest dimension. Material from
two feet above pipes to 12 inches below the surface shall contain no more than 25 percent rocks,
none of which being larger than four inches (4”) in the greatest dimension.
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2. Backfilling is done in layers not to exceed eight inches (8”) in thickness. Mechanical tampers
shall be used so as to obtain maximum compaction of the material. Care shall be taken to carry
the fill up evenly on opposite sides of the water line. The density of each layer of the backfill
shall not be less than 90 percent per ASSHTO T99.

3. If in the opinion of the Town representative, the material excavated from the trench is not of
such character that satisfactory compaction can be obtained by tamping, the contractor shall
remove the existing material to an approved waste area and obtain approved borrow material
consisting of dry concrete sand meeting requirements ASTM C33, placed up to one foot (1°)
below finished grade and topped with earth meeting requirements of paragraph 302.15, 2-a
below.

Section 316 Backfilling of Trenches in Paved Areas

1. A paved area is defined as those sections where water main pipe or laterals are installed in a
paved public right-of-way or in a paved privately owned area, or in an area intended to be paved.

2. Fill material for trenches in paved areas shall conform to the fill material for trenches in open
areas up top the top twelve inches (12”) below the pavement base course. The top twelve inches
(127) of backfill shall meet one of the following requirements:

A. Soil having a maximum density not less than 105 pounds per cubic foot as determined by
AASHTO T99, method a, with liquid limit not exceeding 30; a plasticity index not exceeding 6;
containing no stones larger than three inches (3”) in the greatest dimension.

B. Special backfill, crushed stone, or bank run having a maximum dry weight not less than 115
pounds per cubic foot as determined by AASHTO T99, method a, with a liquid limit not
exceeding 30; a plasticity index not exceeding 6; conforming to MSHA gradation CR 6, or
gravel SB 11.

3. Backfilling is done in layers not to exceed eight inches (8”) in thickness. Mechanical tampers
shall be used 50 as to obtain maximum compaction of the material. Care shall be taken to carry
the fill up evenly on opposite sides of the water line. The density of each layer of the backfill
shall not be less than 95 per cent except for the top foot which shall be 100 per cent per
AASHTO T99. Under state highway pavement, top one foot shall be 95 per cent per AASHTO
T180 and remainder, 92 per cent per AASHTO T180,

4, If in the opinion of the Town representative, the material excavated from the trench is not of
such character that satisfactory compaction can be obtained by tamping, the contractor shall
remove the existing material to an approved waste area and obtain approved borrow material
consisting of dry concrete sand meeting requirements ASTM C33, placed up to one foot (1°)
below finished grade and topped with earth meeting requirements of Section 316, 2-b above.
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Section 317 Warning Tape

The contractor shall furnish and install six inch (6") wide continuous detectable tape over the
entire length of each water main and service connection piping. The tape shall be installed twelve
(12"") above the top of the pipe. The tape is to be installed after backfilling and before final
restoration. The tape shall be blue in color and bear black letters stating:

CAUTION WATER LINE BELOW

Section 318 Backfilling of Structures

Special care will be required in backfilling around structure walls. In backfilling on both sides of
foundation walls, the backfill shall be placed equally on both sides of the wall so that there is no
uneven pressure against the wall surface. In backfilling against walls having one (1) surface
exposed, the contractor will be responsible for damage to walls caused by backfilling prior to the
completion of floors or other portions of the structure tending to brace the walls in their final
position. Special precautions shall be taken to prevent the placing of heavy load upon this fill, or
the infiltration of excessive water into the fill, prior to the time that the materials in the wall
construction reaches the contemplated strength of the wall to resist the pressure imposed thereon.
Prior to backfilling, all dunnage, refuse, and foreign materials shall be removed from the area to

be backfilled.

Section 319 Clearing Street, Clean-Up and Repairs/ Existing Developments

The contractor shall remove excavated material not being utilized, immediately upon removal
from trench. All construction materials and equipment during non-working hours must be stored
so as not to impede traffic either direction. During working hours, material and equipment shall
not impede a minimum of one-way traffic at all times. The streets during working hours shall be
kept free of surplus material and in a convenient condition for travel.

The contractor shall be responsible for maintaining the streets, driveways, parking areas, etc. In
clean and dust free condition in so far as the dust and dirt relates to his work. At the end of each
day's work, the work area(s) shall be swept (hand or mechanical) until area is clean and free of

dirt and debris.

For service line construction only, as herein before mentioned, the contractor may store, during
the work day, excavated material from the trench that is suitable backfill material to the extent of
the amount required to complete backfilling of the same lateral or the amount required until the
end of the day's work; whichever is first. All excess material must be removed to the approved

waste area.



Pg-23 III

The contractor shall be responsible for maintaining the streets during the construction period.
Temporary asphalt base paving (cold mix) shall be used, and maintained, to provide a smooth
riding surface over trench areas until such time the trench areas in existing paving are
permanently restored.

The contractor at his own expense shall repair any and all damage he has caused to the streets,
sidewalks, shrubbery, lawns, ornamental works, real property, etc. and shall save free and
harmless the Town from all suits for damages to person or property arising from or caused by
this construction.

Before final acceptance of the work the contractor shall remove all equipment and material from
the site; restore and/or repair all property, private or public, to a condition equal to or better than

originally found.

Section 320  Maintenance of Refilled Excavations

The contractor shall maintain, at his expense, all refilled excavations in proper condition until the
end of the one (1) year period following the date of acceptance of the work by the Town. All
depressions appearing in the refilled excavations shall be properly refilled. If the contractor shall
fail to do so within a reasonable time after the receipt of written notice from the developer and/or
the Town, the Town may refill said depressions and the expense thereof shall be the
responsibility of the contractor. In case of emergency the developer and/or the Town may refill
any dangerous depression without giving previous notice to the contractor, and the expense of so
doing shall be the responsibility of the contractor.

The contractor shall be responsible for any injury or damage that may result from improper
maintenance of any refilled excavation, at any time previously to the end of the above mentioned
one (1) year period.

Section 321  Tunneling, Jacking and Boring

All methods of tunneling, jacking or boring shall be performed to the requirements and
satisfaction of the agency issuing the permit, and/or having jurisdiction over same.

All construction methods and materials proposed for use in tunneling, jacking, or boring shall be
submitted to and approved by the Town prior to construction,

Section 322  Soil Borings and other Soil Data

The Town may have had subsurface test borings made in the area in which the work is to be
performed. Such borings whether or not contained in the contract documents, are not to be
considered a part of this contract and are not to be relied upon by the contractor, it being
understood that the test borings were conducted solely for the benefit of the Town. The results
of these borings are maintained in the Town offices and may be inspected by the contractor.
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The Town, however, neither warrants nor guarantees the accuracy or completeness of such tests
nor that the conditions actually encountered in the prosecution of the work under this contract
will be the same as the conditions indicated by the test borings. Each bidder shall determine to
the bidder’s own satisfaction the type of soil and other material the bidder will encounter in the
work to be done under this contract.

Section 323 Maintenance of Traffic

The contractor shall be responsible for maintaining a normal through traffic flow, The contractor
shall prepare a plan and submit it to the Town prior to or during the preconstruction meeting,
Maintenance of vehicular and pedestrian traffic shall be in accordance with the appropriate
jurisdictional agencies.

Section 324  Water Line Construction Methods

Scope of work - the contractor shall furnish all plans, labor and materials required for the
consfruction of water lines and appurtenances including jointing materials and joints, laying pipe,
fittings, detection tape, concrete encasements, granular foundation, testing, and incidental work
necessary to complete the work as required by the contract documents.

The water mains shall be laid and maintained to the lines and grades established by the plans and
specifications for the contact. Piping systems, valves and other appurtenances shall be installed
where required by the contract, and unless otherwise directed by the contract, installed in
accordance with component manufacturer's recommendations. Components should be,
adequately supported and anchored, free from undue stress and leakage as required by the
contract.

Piping and fittings for water mains shall made from ductile iron. Ductile iron piping shall be
installed in accordance with AWWA C600-05.

Pipe material shall comply with applicable ANSI, AWWA, or ASTM standards specified
hereinafter and all other requirements of the specifications.

Water main pipe must be installed, undergo tests, and be accepted prior to installation of service
taps.

A. Laying Pipe - Bell & Spigot

Following the trench excavation and preparation of crushed stone bedding, as specified herein
under the section entitled "excavation and backfill", pipe laying shall proceed.
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All pipe and appurtenances shall be carefully lowered into the trench piece-by-piece by means of
a derrick, ropes or other suitable tools or equipment, in such a manner as to prevent damage to
materials and protective coatings and linings. Under no circumstances shall materials be dropped
or dumped into the trench.

Pipe shall be laid with ends abutting and true to line and grade and shall be carefully centered, so
that when completed the pipe will form a conduit with uniform flow characteristics. Wood
blocking of pipe shall not be allowed.

Each length or section of pipe shall be carefully inspected before installation and those
containing cracks or other defects shall be removed from the site or destroyed. Extreme care
must be exercised to prevent breakage when pipe is handled, bells and spigots shall be carefully
cleaned before pipes are lowered into trenches. The pipes shall be lowered so as to avoid
unnecessary handling in the trench. In laying pipe, special care shall be taken to insure that each
length shall abut against the next in such a manner that there shall be no shoulder unevenness of
any kind along the inside of the pipe. Before joints are made, each section of pipe shall rest upon
the pipe bed for the full length of its barrel, with recesses prepared where required to
accommodate bells and joints. No pipe shall be brought into position until the preceding length
has been thoroughly backfilled and secured in place., The interior of all pipes shall be thoroughly
cleaned before they are laid and shall be kept clean until the acceptance of the completed work.
The open ends of all pipe and fittings shall be provided with a stopper carefully fitted so as to
prohibit animals, dirt and other substances from entering into the pipe. The stoppers shall be kept
in the end of pipe at all times when laying is not in actual progress.

Under no conditions shall pipe be laid in water or on sub grade into which frost has penetrated,
nor at any time when the Town representative shall deem that there is danger of the formation of
ice or the penetration of frost at the bottom of the excavation, unless all required precautions as
to minimum length of open trench and promptness of refilling are observed. In all cases water
shall be kept out of the trench until concrete cradles or support, where used, and materials in the
joints have hardened.

Whenever a pipe requires cutting, the cutting shall be performed in a neat and workmanlike
manner without damage to the pipe or lining and so as to leave a smooth end at tight angles to
the axis of the pipe. Flame cutting of pipe by means of an oxyacetylene torch shall not be
allowed.

Whenever necessary to deflect pipe from a straight line, either in the vertical or horizontal plane,
the amount of deflection allowed shall not exceed that required for the satisfactory assembly of
the joint. Any such necessary deflection shall be made only in accordance with the approval of
the Town, and in accordance with applicable standard detail w-8.
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Water main pipe shall be installed in such a way that no portion of the main exterior is less than
one foot (17) from another utility, such as a sewer line or gas line. Any joints in a water main
that are within ten feet of another utility that is crossing the water main, the joints in the water
main shall be restrained with megalugs.

Walking or working on the completed pipeline except as may be necessary in tamping or
backfilling will not be permitted until the trench has been backfilled to a height of at least two
feet (2') over the top of the pipe.

No pipe shall be laid within twenty five feet (25 ) of any place where blasting is being
performed. In all cases the end of the pipe shall be provided with a stopper, carefully fitted to the
pipe to prevent any substance or animals from entering. In rock excavation, the end of the pipe
shall be carefully protected from all blasts, and the excavation shall be fully completed at least
ten feet (10') in advance of the laying of the pipe.

If, at any time before the completion of the contract or warranty period any broken pipes or any
defects are found in the water lines or in any of their appurtenances; the contractor shall cause
the same to be removed and replaced by proper material and workmanship, without
compensation.

Where pipe connects with structures such as vaults, etc. there shall be a pipe joint or coupling
within one foot (1°) maximum of the limit of the structure.

Minimum depth of cover is forty two (42”) measured from finished grade to top of pipe.
B. Laying pipe - Mechanical Joint

The last eight (8”) inches outside of the spigot and inside of the bell of mechanical joint pipe
shall be thoroughly cleaned of foreign matter. The cast iron gland shall then be slipped on the
spigot end of the pipe. The rubber gasket shall be placed on the spigot end with the thick edge
toward the gland. All of the bolts shall be inserted in the joint and the nuts screwed up tightly
with the fingers. All nuts shall be tightened with an automatic cut-off torque wrench. The torque
setting for various sizes of bolts shall be as follows:

Size, Of Bolt (inches) Torque Setting (Ib./ft).
5/8 55
3/4 80
1 110

Nuts spaced 180 degrees apart shall be tightened alternately to produce equal pressure on all
parts of the gland.
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C. Joints

Before joints are made, the contractor shall thoroughly clean and inspect all bell and spigot ends
for defects.

Where gasket joints are used, the gasket shall be removed, if possible, from the retainer,
thoroughly cleaned and checked for defects, and then reassembled. Gasket shall be fully seated
in retainer and facing in the correct direction. Lubricant shall be used and as specified by the
manufacturer, for potable water systems.

All joints shall be watertight and any leaks or defects discovered shall be immediately repaired.
D. Fittings

All tees, crosses, bends, etc. shall be mechanical joint ductile iron fittings and shall be installed at
the locations indicated on the drawings, or as directed by the Town.

All fittings, such as valves, tees, crosses, bends, valves, reducers, caps, crosses, etc. shall be
installed with mechanical wedge-action restraints as specified herein or as shown in the standard
detail drawings or as directed by the Town. Concrete thrust blocks shall also be required unless
the pipe joints are restrained the appropriate distance from each fitting or valve as required by
section 310.

Install at least two feet (27) of straight pipe between all fittings. When megalugs are used on tee
fittings, no joints are permitted within five (5°) feet of the tee, as measured on centers. Provide
enough straight pipe to maintain a horizontal distance of five feet (5°) from center of tee to center

of valve.

In the event concrete blocking or buttresses are used together with megalugs, the buftresses
require a minimum of twenty four (24) hours of curing time before backfilling and a minimum of
five (5) day of curing time before main can be pressurized for leakage testing.

E. Gate valves, valve boxes, air release valves and 2" blow-off assemblies

Gate valves and valve boxes shall be placed along the water mains where shown on the drawings
or where designated by the Town and shall be buttressed or anchored in accordance with the
standard details or as shown on the drawings. All main line valves shall be restrained to the
connecting pipe with mechanical restraints such as megalugs.

Where valves are placed on the end of a pipe line, a 2-foot minimum length of pipe shall be
placed between the valve and the concrete buttress.
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A valve box and cover shall be placed over all valves as shown on the standard detail, W-9, and
drawings for direct burial. The valve box shall be centered and plumb over the wrench nut of the
valve, with the box cover flush with the surface of the finished grade or 1/4-inch below the
pavement. The box shall not rest directly on the valve, but rather be adequately supported by
compacted granular material as shown on std. Detail W-9.

Boxes shall be of the wide mouth or wide bell style, so as to avoid contact with the valve body or
causing weight to bear on the valve body or adjoining pipe.

Valve boxes shall be installed plumb.
F. Fire Hydrant Installation

Fire hydrants shall be installed at locations shown on the drawings or as designated by the Town.
Do not install hydrants in a swale.

The pipe connecting the hydrant to the water distribution system shall be six inch (6”) diameter,
ductile iron. The trench and bedding shall be equal in all respects to 6-inch water distribution
piping. Forty two inches (42”) minimum cover shall be provided.

The gate valve shall be located on the 6-inch line connecting the hydrant to the water main as
shown on the standard detail drawing. Where the 6-inch pipe is connected to the water main by a
tapping sleeve and valve, the tapping sleeve and valve shall serve as the required gate valve on
the 6-inch line connecting the Hydrant to the water main, An additional intermediate gate valve
shall not be required.

Movement of pipe, gate valve and hydrant shall be restrained by both 3/4 inch rods or
mechanical restraints and concrete thrust blocks as shown on std. Detail W-17. Fire hydrant
shall be installed plumb. Neither blocks nor mechanical restraints alone are sufficient, both must
be provided. However, unlike blocks for the water main pipe which require five (5) days of
curing time, after waiting 24 hours for the concrete at the hydrant to cure, the hydrant can be
backfilled and the hydrant and associated main pipe may be immediately pressurized for leakage

testing.

One third cubic yard of 3/4-inch gravel shall be placed under and around the hydrant base. This
gravel shall provide drainage for the hydrant.

The hydrant shall be painted red and paint shall be maintained during the guarantee period.

G. Hydrant Marker

Fire hydrants shall also be furnished with a spring-mounted reflective fiberglass rod marker.
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H. Pressure Reducing Valve and Vault (mainline)

When pipes on different pressure zones are interconnected, a division valve (normally closed) or
a pressure reducing valve and vault shall be installed as per std. Details, W-23, W-24 and W-25.

I. Thrust Blocking & Restraints

All water main valves, plugs, caps, tees, horizontal and vertical bends, reducers, crosses, etc.
shall be provided with mechanical restraints. Concrete thrust blocking shall also be provided
unless the pipe joints are restrained the minimum appropriate distance from each fitting or valve
as required by section 310.

Concrete blocks shall be installed as shown in the standard details with the dimensions called for.
Vertical and horizontal thrust blocks shall be made of concrete having a compressive strength of
not less than 2,000 PSI after 28 days. The blocks shall be placed between solid ground and the
fitting(s) to be anchored. The blocking shall, unless otherwise specified or shown, be located so
as to contain the resultant force in such a way that the pipe and fitting joints will be accessible
for repair.

Where field conditions prohibit installation of effective thrust blocking, pipe joints shall be
restrained by mechanical harness rods and clamps or mechanical joint restraints. Such
configurations shall be installed as directed by the Town’s engineer. Mechanical restraint
components shall be made of corrosion-resistant material or suitably protected against corrosion.

Pipe joined with mechanically restrained joints can not be deflected more than five (5) degrees or
more than the restraint manufacturer’s recommended limit, which ever is less.

Concrete thrust blocks require a minimum of twenty four (24) hours of curing time before
backfilling can begin and five (5) days of curing time before the main can be pressurized for
leakage testing. However, since fire hydrants have both concrete blocking and mechanical
restraints, the main pipe in the vicinity of the fire hydrant can be pressurized immediately after
backfilling, if no other non-hydrant blocks are involved with the main section.

If contractor desires to initiate the use of mechanical restraints, such as megalugs or uniflanges,
in lieu of concrete thrust blocking, see section 310.

J. Cradles and Encasements
Where required by the Town representative, pipes shall be placed on a formed concrete cradle.

Unformed concrete shall be placed around pipes for haunching and encasement. Concrete for
cradles shall have a minimum strength of 2500 P.S.1. at 28 days (class b).
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Concrete shall be placed in trenches to support pipes and to the dimensions shown on the
standard details or the drawings. Concrete for bedding and encasement shall have a minimum

strength of 2500 P.S.I. at 28 days (class b).

In placing concrete cradles and encasements, the methods used shall be such as to prevent mud,
earth, clay or other foreign materials from becoming mixed with the concrete.

In no case shall "dry-mix" concrete be placed in the trench without permission of the Town.

Section 325 Connection to Existing Water Main

Connection to an existing main shall be performed in strict accordance with the specifications
herein, mde requirements and under the direction of Town’s representative. The contractor shall
furnish all fittings, material, labor, etc. to make the connection to the satisfaction of the Town
regardless of whether such fittings and materials are shown on the plans. The contractor shall
consult the Town’s office in this regard prior to start of any work under the contract.

The contractor and/or his sub-contractor shall be held liable for any damage to existing water
lines where such damage is due to negligence and will be required to make the necessary repairs
as well as to pay for any damages caused by the lines being out of service.

Connection to an existing line, or main, shall be coordinated with the Town. Where temporary
shutting off a section of existing line is required, the Town shall be notified at least 72 hours in
advance of the desired connection date. Contractor shall notify Ms. Amy Simmons, Town clerk,
at 301-432-5795. The Town clerk will notify the customers of the shut down. The contractor is
prohibited from operating valves on water systems in service without written authorization from
the Town or Bobby Mose, Town of Boonsboro’s Superintendent. Bobby Mose is at telephone
301-730-5425.

Section 326 Testing For Acceptance

All installed water lines shall be tested in the presence of a Town representative together with a
representative of the contractor in the manner prescribed in the "festing" section of these standard
specifications, It is the intent that the described testing procedures are to be systematically
carried out as an integral part of the pipe-laying procedures. Failure to accomplish successful
testing results will be considered as non-completion of construction.

Section 327 Construction Methods for Service Connections

Scope of work - the contractor shall furnish all plant, labor and materials and perform all
operations required for the construction of water service connection and appurtenances including
all pipe casing, service saddles, corporation stops, meters, meter vaults, pressure reducing valves,
concrete, granular backfill, testing and incidental work required for a complete and functional
installation as shown on the drawings and standard details,
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Included in this section are specifications which shall apply to service connections that are
installed to both an existing water main as well as a new water main.

In both cases, the water main shall be uncovered and cleaned, a service saddle shall be installed
when required, the main tapped, the service connection installed to the property line in either an
open cut trench or by boring/jacking and the use of casing piping.

Bedding for copper and polyethylene service connection tubing shall be silica sand.

Service connections constructed under the full width of the paved surface, regardless of
construction method, shall be installed within a casing pipe from edge or paving to edge of
paving or as required by the governing agency. Casing for service piping 2" and smaller shall be
SCH. 40 PVC as specified in division IV, section 413, "materials". The casing pipe shall be
sealed at each end with approved end seals.

A water meter vault with meter, yoke, shut off valve, and angle dual check valve shall be
installed at the property/easement line. A capped stub of service connection piping shall be
installed to extend 2' beyond the meter vault to facilitate the property owner’s connection by the
plumber.

Water service connections shall be installed as shown in the standard details and shall be laid in
accordance with the specifications herein for water line pipe.

Water service installation can begin after the water main has been accepted for service. All
tapping of the water main for service connections is done when the main is at normal full system
pressure.

Section 328 Standard Water Service

A. Standard Water Service

Standard water service refers to water service for a single family residence or where a meter of
5/8 x 3/4 size is to be installed. Unless otherwise specified, all components shall be
manufactured by the Ford Meter Box Company.

B. Service Saddles

Service saddles shall be used with (existing) PVC pipe, 4" and larger. The service saddle shall be
manufactured with an approved tapped and threaded opening, capable of accepting a corporation
stop and service lateral of the size and type designated to be served.

Service saddles that employ two clamps around the pipe are preferred to those that provide only

one clamp.



Pg-32 111

C. Tapping Sleeves

Tapping sleeves shall be used with ductile iron pipe, measuring in size from 4" and larger and of
the class as specified herein. The tapping sleeve shall be manufactured so as to be capable of
withstanding a working pressure of 200 P.S.I. It shall possess a recessed outlet flange capable of
withstanding a working pressure of 125 P.S.I.

D. Tapping Valve

Tapping valves shall conform to the same specifications as gate valves described herein, except
that one connecting end shall be flanged with recess to match the tapping sleeve.

E. Type "K" Copper Service Pipe

"K" copper service pipe shall be used where designated on the contract drawings or as indicated
in the specifications and can vary in LD, size from 3/4" to 2" diameter,

Water service copper tubing must be one continuous piece of with no fittings or splices in
lengths less than 100 feet.

F. Blank

G. When installing corporation stops, the main shall be tapped at a 45-degree angle to the
horizontal.

H. Service Fittings
Fittings for copper service piping shall be of the pack joint style.

Fittings for PE C.T.S. piping shall be brass compression type fittings. Stainless insert stiffeners
shall be used with these fittings. Service piping shall be installed as a continuous length of
tubing. Joining of short sections of pipe by use of couplings is prohibited. Couplings may be
used only when the service length exceeds the standard length of tubing.

L Meter Settings

All meter settings for service pipe less than 1-1/2" diameter shall be with a yoked arrangement.
All meter settings for 1-1/2" and 2" diameter service pipe shall be with a flanged arrangement.
The materials composing both meter settings shall be described more particularly in section 305
and presented in the standard details.
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J. Pressure Reducing Valves

When specifically required by the contract drawings, pressure reducing valves shall be used in a
single or tandem arrangement, with 3/4" through 2" service pipe, when the water pressure to the
customer's system is in excess of the pressure rating of that system, They shall have female inlet
and outlet threads. They shall be installed with the meter in either of the two types of meter
settings by means of various yoke, piping, and valve arrangements in one of the approved meter
vaults. In both the single and tandem meter settings, the pressure reducing valves shall connect to
the appropriate service piping by means of compression fittings. See standard detail W-16.

K. Water Meters

Water meters of 5/8 x 3/4 in size are obtained thru the Town. Water meters for 3/4" through 2"
service piping shall be of the disc type. Meters shall be installed on a meter setting, in a meter
vault, with or without a pressure reducing valve at the right-of-way/easement line of the
property. Meters shall range in size from 5/8" x 3/4" through 1-1/2" and 4re capable of flow rates
from 20 to 100 G.P.M. water meters shall have a readout in gallons on a six digit odometer type
dial.

Water meters of size 3/4 x 5/8 must be obtained from the Town.

Meter vaults can range in diameter from 18" to 36" and are generally 36" in height. They are
constructed of either precast concrete, or P.V.C. material, Vaults house the meter, yoke, and
pressure reducing valve, and backflow preventer at the customer's property or easement line.
Vaults shall be equipped with either single or double lids capable of use in traffic or non-traffic
areas. Meter vault lids must be obtained from the Town.

Section 329 Materials

Service connections shall consist of various types and kinds of materials, as shown on the
contract drawings or specified under the section entitled "materials". It shall be the contractor's
responsibility to prove material compatibility so as to provide the Town with an integrally sound
and operational facility. Generally, where the main line and service lines are constructed under
the same contract, they shall be of materials proven to be compatible and accepted by the Town.

For reasons of galvanic corrosion, ductile iron water mains should be used with copper water
service lines and not with PE lines. Similarly, PVC water mains should be used with
polyethylene service lines.
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Section 330  Installing Pipe

Following the trench excavation and preparation of the granular bedding material by the
contractor, as specified in the section entitled "excavation and backfill," pipe laying shall proceed
toward the property or easement line. Each section of pipe shall be carefully inspected before
installation and those containing defects or damage shall be removed from the site or destroyed.
Care must be exercised to prevent damage to the pipe when it is handled. Any pipe joints that
must be made will be performed in strict accordance with the pipe manufacturers' specifications.
The interior of the service pipe shall be kept clean and free of any foreign matter from the time it
is received on the job site until it is put into service. The open ends of all pipe and appurtenances
shall be provided with a plug or stopper so as to keep dirt and other substances from entering.

Under no conditions shall service pipe be laid in mud or water or on sub grade into which frost
has penetrated, nor at any time when the Town representative shall deem that there is the
formation of ice or the penetration of frost at the bottom of the excavation, unless all precautions
as to minimum length of open trench and promptness of refilling are observed.

Walking or working on the completed pipeline except as may be necessary in tamping or
backfilling will not be permitted until the trench has been backfilled to a height of at least two
feet (2") over the top of the pipe.

In rock excavation, the end of the pipe shall be carefully protected from all blasts, and the
excavation shall be fully completed at least five feet (5) in advance of the laying of the pipe.

If, at any time before the completion of the contract or warranty period, any broken pipes, or any
defects are found in the water service lines or any of their appurtenances, the contractor

shall cause the same to be removed and replaced by proper material and workmanship, without
compensation.

All joints shall be watertight and any leaks or defects discovered shall immediately be repaired.

Section 331  Testing for Acceptance

All installed water services shall be tested in the presence of a Town representative in a manner
acceptable to the Town. It is the intent that the testing procedure is to be carried out as an integral
part of the pipe-laying procedure. Failure to accomplish successful testing results will be
considered as non-completion of construction.

Section 332 Laboratory Tests

The materials listed below shall require advance and periodic laboratory tests as indicated, and
shall be sampled in accordance with the methods of the ASTM and as directed by the Town.
Preliminary samples of materials for advance laboratory tests shall be submitted at least two (2)
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weeks prior to starting delivery of such materials to the site of the project.

The testing laboratory shall furnish both the Town and the contractor with two (2) copies of the
reports showing the results of such tests and the reports shall be considered as sufficient evidence
of the acceptance or rejection of quality of the materials tested. The specifications for and the
method of testing will be found under the detailed specifications for the particular method
involved. All samples shall be properly packed when shipped and shall be identified with a tag
and marked to indicate the producer, place of production, location where material is to be used,
and the portion of these specifications under which submitted.



MATERIAL

Cement

FINE AGGREGATE
STONE

COURSE AGGREGATE
&

CONCRETE
CYLINDERS

BRICK

JOINT COMPOUND

PVC PIPE

DUCTILE AND CAST
IRON PIPE

COPPER FIPE

TEST FREOUENCY

SIZE

ADVANCE AND EACH 400
BBL From each Source of
supply

ADVANCE, FIRST SHIPMENT,

Then, each 200 Tons

ADVANCE, FIRST SHIPMENT

Then, each 200 Tons

ADVANCE, THEN EACH
50 cu yds

ADVANCE, TEEN EACH LOT OF

50,000 OR LESS FOR EACH

GRADE

EACH SHIPMENT

ADVANCE, AND AS REQUIRED
BY ENGINEER, WITH TEST

SPECIMENS LIMITED TO A MAX
OF 0.5% OF SIZE AND STRENGTH

ADVANCE, AND AS REQUIRED
BY ENGINEER, WITH TEST

SPECIMENS LIMITED TO A MAX
QF 0.5% COF SIZE AND STRENGTH

ADVANCE, AND AS REQUIRED
BY ENGINEER, WITH TEST

SPECIMENS LIMITED TC A& MAX
OF 0.5% OF SIZE AND STRENGTH

SAMPLE
Size

8 LBS.

STONE

STONE

Gravel 50 lbs
SLAG 80 LBS

3 CYLINDERS PER TEST
1 BRCOKEN AT 7 DAYS,
2 AT 28 DAYS

5 BRICKS

5 LBS.

NOT LESS THAN 2
PIECES FOR EACH SIZE

NOT LESS THAN 2
PIECES FOR EACH SI1ZE

NOT LESS THAN 2
PIECES FOR BACE SIZE

SHIPPING
CONTAINER

CANVAS SACK.

STRONG SACK.

STRONG SACK.

WoOD

WOOD

SEALED CAN

SEALED CAN

SEALED CAN

SEALED CAN
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Section 333  Shop Tests

All materials shall be tested at the shop or plant of, and by, the producer. Each manufacturer of
such materials shall be fully equipped to carry out the tests required. Upon demand of the Town
the manufacturer shall perform such additional number of tests as the Town may deem necessary
to establish the quality of the material offered for use. The Town shall be furnished with certified
records or reports of the results of all tests that have been made as specified. The Town may
require additional tests by an independent testing laboratory.

Meters must be tested for accuracy of registration in accordance with AWWA C-705
recommended procedure for testing cold water meters.

Certification of tests in accordance with AWWA C-705 and the 300 P.S.1.G. static pressure test
in accordance with a.3.2. of appendix to C700 must be furnished upon shipment of meters.

Section 334  Field Test

All water lines and appurtenances shall be tested in the field in the presence of a Town
representative, together with a representative of the contractor, in the manner prescribed herein.

It is intended that the herein described testing procedures are to be systematically carried out as
an integral part of the pipe-laying procedures. Failure to accomplish successful testing results
may be considered as non-completion of construction.

The contractor shall furnish without charge, all labor and equipment necessary to complete
specified testing.

Any section of water line showing leakage in excess of the amounts specified herein shall be
repaired or replaced by the contractor at no cost to the Town or developer.

Where any section of main is provided with concrete thrust blocking or buttressing (with
exception to the buttresses on fire hydrant installations,) the pressure test shall not be made until
at least five (5) days have elapsed after the concrete thrust blocking was installed.

Sufficient backfill shall be placed prior to filling with water and field testing to prevent lifting of
the pipe. When local conditions require that the trenches have to be backfilled immediately after
the pipe has been laid, the testing may be cartied out after backfilling has been completed, but
before placement of permanent surface. Should the contractor elect to backfill the entire trench,
or any portion thereof, prior to testing, it shall be the contractor’s responsibility to locate and
repair any leaks which occur during this test.
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Section 335  Leakage Test - Procedure for Testing Water Mains

A. General
The test section of main pipe shall not exceed 1,000 feet in length where practical.

A hydrostatic pressure and leakage test shall be conducted. The contractor will furnish the pump,
gauge and measuring device for the pressure and leakage testing. Leakage is defined as the
quantity of water to be supplied to the pipe section under test necessary to maintain the specified
leakage test pressure. The duration of formal leakage tests shall be maintained for a period of not
less than three (3) hours. The contractor will furnish the pump, pipe, connections, gauge, meter
and all other necessary apparatus, as shown on std. Detail W-45.

Warning: the testing methods described herein are specific for water pressure testing only. These
procedures should not be applied for air-pressure testing because of serious safety hazards
involved with compressed air. Also, main pipelines intended for buried surface should generally
be tested with the backfill in place.

B. Test Pressure Required

The pressure required for testing the section (or segment) of main under test is that pressure at
the test pump that will cause the test pressure in the main to be 50 PSI above the normal working
pressure.

Normal working pressure at a point in the main is calculated by taking the elevation of the point
and subtracting it from 592 feet and multiplying the result times 0.43. For example, at a tap in
the main at 410 feet elevation, the normal working pressure is 592 feet minus 410 feet equals 182
feet. Then, 182 feet times 0.43 equals 78 PSL

Test pressure at pump is calculated in two steps as follows:

Required test pressure at the tap for the pump is calculated by taking the elevation of the tap and
subtracting it from 708 feet and multiplying the result times 0.43. For example, at a tap in the
main at 410 feet elevation, 708 feet minus 410 feet equals 298 feet. Then 298 feet times 0.43
equals 128 PSI test pressure required.
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Filling Main with Water

Before filling the main with water, the Town’s representative should operate all the valves on the
section to be tested to verify the valves are correctly open or closed. Before applying the
specified test pressure, all air shall be expelled from the section of pipe undergoing the test. If
permanent air vents are not available at the high points in the piping, the contractor shall install
corporation cocks to permit the expulsion of air as the pipe line is filling with water, Following
removal of the air, the corporation cocks are closed off. When filling the pipe line, it is important
to fill it slowly to permit the air to escape over top of the incoming water. After the pipeline
appears to be filled, the pressure should be applied and any remaining air bled off at valve points,
The pipeline pressure shall be allowed to stabilize at the test pressure before starting any formal
tests. After completing the leakage tests, the temporary corporation cocks should be removed and
the tapped holes plugged off with an approved brass plug.

C. Leakage Test

All of the air shall be expelled from the test section to the satisfaction of the Town’s
representative. The pressure shall be applied by means of a pump connected to the pipe in a
manner satisfactory to the Town.

Once the leakage test period is started, the water pressure should not be allowed to vary by more
than five (5) PSI, If or when the water pressure drops by 3 or 4 PSI, the operator must add
makeup water to boost the pressure back to test pressure. The amount of makeup water supplied
during the test must be measured by an appropriate meter or an approved calibrated cylindrical-
wall bucket can be used.

If “D” is equal to the interior diameter of a bucket, then the volume of water in 1 inch of vertical
depth is equal to:

VOLUME OF [-INCH DEPTH = 0.0034 (ID X D) = GALLONS

For example, for a 12-inch diameter bucket, each inch of water is equal to 0.0034 x 12x 12 =
0.49 gallons, And if during the 2-hour test period, the water level in the bucket dropped by 5
inches, then the corresponding water used was 5 x 0.49 = 2.45 gallons or 1,22 gallons per hour.

D. Leakage Test Acceptance Criteria

No pipe installation will be accepted until the leakage is less than the number of gallons per hour
as determined by the formula:

L = (8) (D) (SQUARE ROOT OF P} /133,200
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In which L equals the allowable leakage in gallons per hour, S is the length in feet of the pipe
section tested, D is the nominal diameter of the pipe in inches, and p is the test pressure applied
during the leakage test, in pounds per square inch.

For example, for 1300 feet of 8-inch pipe at 95 PSI, the allowable leakage rate would calculate
to: 1300 x 8 x square root 95 divided by 133,200 and equals 0.761 gallons per hour.

All visible leaks must be corrected,
All underground leaks detected, using electronic and sonic instrumentation, must be corrected.

ATLOWABLE LEAKAGE FOR PRESSURE PIPE SYSTEMS
IN U.S5. GALLONS PER HOUR

NOMINAL Test Pressure psi

PIPE SIZE, 50 100 150 200 250

INCHES ALLOWABLE LEAKAGE PER 1000 FEET
qn .19 .27 .33 .38 .43
6" .29 .41 .50 .57 .64
gn .38 .54 .66 .76 .85
1g" .48 .68 .83 .96 1.07
12" .57 .81 .99 1.15 1.28

Section 336 __Testing Equipment

A pressure test pump shall be provided. The pump shall be capable of providing a minimum flow
of six (6) GPM and pressure of 300 PSI or greater. The pump shall be a Hydro-Test II, or model
no. 36452 manufactured by Wheeler-Pilor International or equal. A meter to measure make-up
water shall also be installed. The pump, pipe connections, taps into the pipe, all necessary
apparatus labor and water, shall be furnished by the contractor. See standard detail W-435.

Section 337  Disinfection

When the mains are completed, each section of main shall be chlorinated and tested.

All labor, tools, materials, and test equipment necessary for making the tests and chlorinating the
mains shall be furnished by the contractor. The contractor shall perform all chlorination tests,
using equipment and procedures approved by the Town. The water required for testing and
chlorinating the water lines will be supplied by the Town. The contractor shall notify the Town,
in writing; at least two (2) days in advance of the dates planned for testing and chlorinating the
water line sections.
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Disinfection of water mains shall be performed by the contractor, as specified and directed, and
shall conform to AWWA C-651-05. The contractor shall provide all labor, materials, and
equipment for and shall perform the sterilizing operations complete under the direction of the
Town representative.

Procedure: The following methods may be used to apply the chlorine subject to the approval of
the engineer: liquid chlorine gas - chlorine mixture/water. A chlorine mixture shall be applied by
means of a chlorinating feed device, or, if approved by the Town, chlorine gas may be fed
directly from a cylinder through proper regulating devices. Any such arrangements must be
provided with means for preventing the backflow of water into the chlorine feed system.

The following chlorine compounds may be used: calcium hypochlorite (HTH, perchloron,
pittchlor, hoodchlor, which contain approximately 70 percent available chlorine).

A calcium hypochlorite solution containing 5 percent available chlorine shall be used, which can
be prepared by adding 12 pounds of 70 percent HTH, perchloron, pittchlor, or hoodchlor to 20
gallons of water. This is first made into a paste and then thinned to a slurry water and then added

to the unit or piping.

The rate of chlorine mixture flow shall be in such proportion to the rate of water entering the
main or structure to be disinfected that the dose of available chlorine applied shall be 50 PPM or
enough to produce residual chlorine of 10 PPM after 24 hours contact.

Water for filling the mains or works should be introduced slowly and the quantity of chemical
applied proportionately to the rate of water introduced. The proportion should be equivalent to
one pound of available chlorine to each 2400 gallons of water if chlorine gas is used, or one
pound of 70 percent hypochlorite to each 1680 gallons of water. This is equivalent to a dosage of
50 PPM chlorine.

After the chlorine has been in contact with piping and works for 24 hours or longer, samples
collected should indicate a residual chlorine concentration of 10 PPM or more.

During the 24 hour period, all valves and hydrants in the section being tested shall be operated in
order to disinfect all working parts of the system.

Following the chlorination, the main should be flushed as soon as possible, preferably within 24
hours, because prolonged exposure to high concentrations of chlorine might damage the
asphaltic seal coating on the main interior surface. Water shall be flushed from the new pipeline
until the residual chlorine content is no greater than 2.0 mg/l. The contractor shall be responsible
for proper disposal of all water used in the disinfection process, including that flushed from the
pipe. The method of disposal shall be approved by the Town. If required by the Town, the
contractor shall be responsible for neutralization of chlorinated water to a residual chlorine
concentration of no greater than 2.0 mg/l. Such neutralization shall be performed at no additional

cost to the Town,
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Section 338 Bacteriological Test

The superintendent for the Town of Boonsboro shall conduct bacteriological sampling of water
lines so as to meet the department of the environment (MDE) standards for coliforms. The
contractor shall be responsible for providing a completed piping system which meets all testing
requirements, The Washington County Department of Water Quality shall provide the laboratory
test equipment and perform the testing of the bacteriological samples collected by the
superintendent.

Section 339 Testing Water Service Lines

Leakage testing of the water service lines may proceed after the water main has been leakage
tested and accepted.

After tapping the main, running the service piping, and installation of the service line piping and
fittings in the meter vault, the corporation cock should be verified that it is in the full open
position. Then air should be bled from the meter end of the line and the line flushed until water is
clear. Then the line is valved off, at the meter, while under full system water pressure.

Acceptance testing consists leaving the line pressurized for at least thirty (30) minutes. Any
visible seepage of water is cause for rejection of the installation. Backfilling can begin after a

successful pressure test result.

Section 340 Concrete

Sets of four (4) cylinders will be made for each class of concrete used on any one day's
operation, but not less than one set for every fifty (50) cubic yards of concrete poured. Samples
from which test specimens are to be molded will be secured in accordance with "fresh concrete,
sampling" ASTM C 172-54, Specimens will be made and cured in accordance with "making and
curing concrete compression and flexure test specimens in the field" ASTM C 31-66. One
specimen will be tested at the age of seven (7) days and two (2) at the age of twenty- eight (28)
days, all in accordance with "compressive strength of molded concrete cylinders test” for ASTM

C 39-66.
A. Preliminary Tests

1. The contractor shall obtain the services of a testing laboratory which shall, in advance of the
beginning of operations, make preliminary determination of controlled mixes, using the materials
proposed and consistencies suitable for the work, in order to determine the mix proportions
necessary to produce concrete conforming to the type and strength requirements called for
herein, Aggregates shall be tested in accordance with the following ASTM specifications: C 29-
69, C 40-66, C 127-68, C 128-68 and C 136-67. Compressive tests shall conform to ASTM

specifications C 39-66 and C 192-69.
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2. Prior to the beginning of concrete operations, the Town shall receive a statement from the
testing laboratory of the proportions proposed for the different concrete mixtures required for the
work. This statement shall be accompanied by a report in detail showing at least four (4)
different water-cement ratios for each brand of cement to be used, and 7-day and 28-day concrete
strength obtained. The strength determinations shall be based on not less than four (4) concrete
test specimens for each age and each water-cement ratio.

3. The tests shall establish a curve representing the relation between the average strength of the
concrete at 28 days, or an earlier period, and the water cement ratio which shall be established
for a range of all strengths and ages called for on the drawings. The water-cement ratio to be
used in the structure shall be that corresponding to a point on the curve established by these tests,
representing strength of concrete 15% higher than the minimum ultimate strengths called for.

4, The results of all preliminary tests shall be submitted in duplicate as soon as available, for
approval by the Town.

5. The Town shall have the right to make adjustments in concrete proportions if necessary, to
meet the requirements of the specifications.

6. In the event that the contractor furnishes reliable test records of concrete made with materials
from the same sources and of the same quality in connection with current work, then all or part
of the strength tests specified hereinbefore may be waived by the Town, subject, however, to any
provisions to the contrary as required by building codes or ordinances of the governing authority.

B. Field Tests

1. During concrete operations, the Town will arrange to have slump tests and test cylinders made
to determine whether the concrete as being produced complies with the standards of quality
specified. Tests shall be in accordance with section 205 "tests". The contractor shall provide, at
no cost to the district, the required test cylinders.

2. Whenever it appears that tests of the laboratory cured cylinders fail to meet the requirements
set forth in section 4.3 of ACI 318-71, the Town shall have the right, at the contractor's expense,

to:

A. Order changes to the proportions of the mix to increase the strength.

B. Require additional tests of specimens cured entirely under field conditions.
C. Order changes to improve procedures for protecting and curing the concrete.

D. Require additional tests in accordance with "standard method of obtaining and testing cores
and sawed beams of concrete", ASTM C42-68.
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3. If the above tests fail to prove that the questionable concrete is of specified quality, the
contractor shall replace such portions of the concrete work as the Town directs, all at no expense
to the Town.

4. In the event that the concrete is placed during freezing weather or that a freeze is expected
during the curing period, an additional cylinder will be made for each set, and it will be cured
under the same conditions as the part of the structure which it represents.

5. In addition to the above, slump tests will be made at random with a standard slump cone with
one test made on each ten (10) cubic yards of concrete place; also, slump tests will be made on
the test cylinder concrete.

6. The Town reserves the right, if it elects, to retain the services of a testing laboratory for
inspection at the mixing plant. The contractor shall make no changes from the approved mix in
the source of brand materials used in the concrete without the prior approval of the Town. The
Town reserves the right to have periodic checks made to ensure against such changes.

Section 341  Soil Compaction Testing

At the Town’s option, the Town may employ an independent soils testing firm to monitor the
structural backfill soils compaction top verify that the compaction meets contract requirements.

Section 342  Electronic-Sonic Testing for Leaks

At any time after leakage testing of the water mains has been completed, the Town reserves the
option to employ a leak-detection technician who employs electronic-sonic equipment to search
for water leaks. If the technician determines that a leak is present in a water main or service
piping that is still under warranty, then the contractor shall excavate and make necessary repairs
to stop the leak at no cost to the Town. If the contractor excavates and no leak is apparent, then
the Town will reimburse the contractor for the costs of excavation and restoration.

Section 343  Restoration of Surfaces

The contractor shall furnish all plant, labor, materials and equipment to perform all operations
required for removal of temporary surfaces, replacement of permanent surfaces and disposal of
any excess or unsuitable material.

Section 344 Restoration Within Existing Developments

A. Driveways, Private Roadways and Parking Areas

1. Bituminous Asphalt Surfaces
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A. The existing pavement shall be cut back a minimum distance of twelve inches (12"), twenty
four inches (24") when within SHA right-of-way on both sides of the trench and all material
removed to the depth as outlined in the standard details. All cutting shall be by sawing. If the
contractor has disturbed or damaged, by his operations, the pavement outside of the trench area,
the cut back shall extend to the most distant point of the damage or disturbed area.

B. If the distance from the cut back to the edge of the existing pavement is less than two feet (2,
the pavement shall be removed the full width and depth to the edge of existing pavement at the
expense of the contractor. After the removal of all pavement and backfill material to the sub base
of the new pavement, the surface shall be graded to a uniform plane and compacted with heavy
duty rollers or tampers that will produce a minimum of 5000 Ibs. Per square inch.

C. The asphalt material and placement of same shall be in full accordance with the latest edition
of the Maryland State Highway Administrations "specifications for materials, highways, bridges
and incidental structures".

2. Stabilized Granular Surfaces

The surface shall be graded to a uniform plane with granular material to the kind and elevation
existing before construction. The surface shall be compacted with heavy duty rollers that will
produce a minimum of 5000 1bs. per square inch.

B. Town and County Roads

The contractor shall restore county roads or streets in accordance with the permit requirements
and/or as shown on standard detail W-40.

C. Lawn and Grassy Areas

Whenever the surface of the ground has been disturbed in the course of operation under the
contract, the final graded surface shall be stabilized by seeding, sodding, planting or other
methods approved by the district to prevent erosion. Seeding shall be performed only in non-
cultivated field areas, Other disturbed areas, such as residential lawns and other property, shall
be sodded or seeded as directed by the Town.

Furnish and spread a minimum of four inches (4") of topsoil over areas to be sodded or seeded.
Topsoil shall be free of stones, sticks, waste material and similar debris. Topsoil shall be spread
only when prepared to follow up with fertilizing and seeding. Fine grade to finished lines, grades
and contours, fertilize and seed, all at such times as will meet with the approval of the Town.

The topsoil having been spread and raked spread the following:
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Hydrated lime - 60 Ibs. Per 1000 sq. Ft. (or) agricultural ground limestone - 100 lbs. Per 1000 sq.
Ft 10-20-10 fertilizer - 25 lbs. Per 1000 sq. Ft.

Delay seeding and/or sodding until after a heavy rain or watering and not sooner than a week
after applying fertilizer.

Sod shall contain viable grass of a similar type to the surrounding area. Sod shall be carefully
placed on the prepared soil surface in such a manner as to blend in with the adjacent undisturbed
area.

All seed used shall be labeled in accordance with the U.S. Department of Agriculture rules and
regulations under the Federal Seed Act in effect at the time of purchase, which shall be later than
the contract date hereof. Seed which has become wet, moldy, or otherwise damaged in transit or
in storage will not be acceptable. Seed shall not be more than one (1) year old.

Seeding and planting shall be as follows unless otherwise directed by the project representative.

Level to 30 dégree sloped areas
Percentage
Seed Parts Purity

Kentucky 31 Fescue 50 to 95% Annual Rye Grass 15 to 98% Kentucky Blue Grass 25 to 85%

Red Top 20 to 90% Spreading Rate - 2.5 lbs. Per 1000 sq. ft.
1. Mulching

A. On all slopes not sodded mulch shall be furnished and placed after the slopes are seeded.

B. Mulch shall consist of hay, wheat, rye or oat straw, salt hay or peat moss. Mulch shall be free
of sticks larger than one fourth (1/4) inch diameter, stones clay or other foreign material. All
material proposed for use as mulch shall be subject to the approval of the Town.

C. Mulch shall be applied at an average rate of one hundred fifteen (115) pounds per one
thousand (1,000) square feet so as to provide a loose depth of from one and one half (1-1/2)
inches to three (3) inches. Mulch may be applied by any method commonly used for applying
mulch subject to the approval of the Town.

D. Mulch adjacent to structures shall be secured by the "peg and string" method using stakes or
pins driven into the ground on five (5) foot centers or less, Binder twine shall be strung between
adjacent in straight lines and crisscrossed diagonally over the mulch, after which the stakes shall
be driven in to draw the binder twine down tight onto the mulch.



Pg-46 I1I

E. On the other areas away from structures either the “peg or string” or the, "asphalt spray" or, a
light weight fibrous material mulch netting stapled to the ground may be used. The asphalt
binder shall be emulsified asphalt and shall conform to the Maryland State Highway
Administration designation SS-1, Grade AE.

2. All mulched areas shall be sprayed with asphalt binder so the surface has a uniform
appearance. The binder shall be uniformly applied to the mulch at the rate of approximately one
and seven

Tenths (1.7) gallons to forty five (45) pounds of mulch. All equipment and methods of
application shall be subject to the approval of the Town. The contractor shall be responsible for
any and all disfigurement or damage to structure and property adjacent to the mulch areas.

3. Maintenance of planted areas

A. Maintenance of planted areas shall include irrigation when directed by the Town to establish
the turf when seeding is done late in the planting season, in abnormally dry or hot seasons, or on
adverse sites; and repairs, replacements, and reseedings within a planting season. Over seeding
and fertilizing at one-half the original rates stipulated shall be done if the stand of vegetation is

inadequate.

B. All new fill areas with slopes steeper than four to one (4:1) shall be protected from livestock
until the permanent seeding stand has become established.

4. Reseeding

A. The contractor shall maintain the seeded area until acceptance of the work. Prior to
acceptance of the work the contractor shall inspect all seeded areas for failures and make
necessary repairs, replacements, and reseedings within the planting season, if possible.

B. If the stand is found to be inadequate, overseed and fertilize using half of the rate originally
applied.

C. If the stand is over 50% damaged, re-establish following original lime, fertilizer, seedbed
preparation and seeding recommendations.

5. Stabilization prior to delayed seeding

Areas which will not be seeded for a period of 30 days or more shall be stabilized with mulch.
Mulch for critical area stabilization shall conform with the mulch requirements of the contract

documents.



Pg-47 111
D. Concrete sidewalks and curbs

The contractor shall furnish all plant, labor, equipment and material to restore sidewalks and
curbs damaged or disturbed during construction to the grades and dimensions existing before
construction.

E. Storm water drainage

The contractor shall not change or alter the storm water drainage ways. The contractor shall
restore all surfaces disturbed during construction to the same contour as before construction.

F. Replacement of special surfaces and miscellaneous items lawns damaged during construction
shall be brought to grade with topsoil: all weeds and debris shall be removed, transplanted or
damaged shrubbery replaced and the entire area sodded or seeded as required to remove traces of
damage to the lawns or other areas. In general, except in the case of cultivated fields, wherever
the surface of the ground has been disturbed in the course of the operation under the contract, the
final graded surface shall be stabilized by sodding or seeding as directed by the Town.

Mailboxes, street lighting poles and fixtures, ornamental works, fencing, culverts, drains (both
natural and manmade) catch basins, manholes, walks, driveways, walls, etc. Shall be restored to
the condition equal to, or better than existed prior to the start of the work.

Section 345 Restoration Within New Developments

All restoration and placement of surfaces shall be in accordance with the approved drawings;
each item in respect to the governmental agency having jurisdiction.

Section 346 Standard Repair Procedure for Water Mains

A. Repair operations to existing water main piping shall follow requirements for disinection in
AWWA C651-05.

B. Repairs to existing cast-iron or ductile-iron pipe main shall be as shown on standard detail
sheet W-30. The section of pipe to be repaired shall be cut out at a point as close as possible to
the damaged area. The existing pipe shall be saw cut at a right angle to the pipe and shall not
have any shoulder or unevenness. The existing pipe ends shall be cleaned and squared up. A
ductile iron mechanical joint repair coupling or dresser coupling shall be installed on each end of
the existing pipe and made ready for the replacement of pipe. A piece of ductile iron shall then
be cut at right angles and a length of it installed. The repair couplings shall then be centered up
over the cuts and the couplings tightened up. The excavation for the repair shall then be
backfilled for the length of the repair and for a height of 12" over the pipe, using granular
material,
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C. Repairs to an existing PVC pipe shall be as shown on standard detail sheet W-30. A section of
the pipe to be repaired shall be cut out at a point, as close as possible to the damaged area. The
existing pipe shall be saw cut at right angle to the pipe and shall not have any shoulder or
unevenness. The existing pipe ends shall be cleaned and squared up. Ductile iron mechanical
joint repair coupling or a dresser coupling shall be installed on each end of the existing pipe and
made ready for the replacement of pipe. A piece of PVC pipe, of strength equal to or greater than
the broken pipe, shall then be cut at right angles and a length of it installed as long as possible to
permit installation. The repair couplings shall then be centered up over the cuts and the couplings
tightened up. The excavation for the repair shall then be backfilled for the length of the repair
and for a height of 12" over the pipe, using granular material.

D. Where practical, repair should be backfilled except leaving a hole over the repair fittings.
Water pressure should be restored to the normal pressure and all air removed from the main. The
main pipe shall be dried off with paper towels and inspected for leaks during a minimum period
of thirty (30) minutes.

Section 347 Standard Repair Procedures for Service Connections

1. Repairs to type "k" copper service connections shall be by cutting out the damaged piece of
copper piping using a copper pipe cutting tool. Sawing of copper pipe is prohibited. The ends of
the pipe shall be thoroughly cleaned and burrs removed. Pipe ends shall then be flared with a
flaring tool. Pipe ends shall then be joined by a flared copper to copper coupling. Where
connecting copper tubing to a dissimilar metal, the methods and materials of the connection shall
be such as to prevent galvanic corrosion. The excavation for the repair shall then be backfilled
for the length of the repair and for a height of 12" over the pipe with silica sand.

2. Repairs to PE C.T.S. service piping shall be by cutting out the damaged section of piping. The
ends of the pipe shall be thoroughly cleaned and burrs removed. A quality stainless steel insert
stiffener shall be inserted into the pipe ends. Pipe ends shall then be joined by a pack joint
compression type coupling. The compression nut shall be sealed by a beveled Buna-N gasket
locked in place by a stainless stee! set screw. The compression nut shall have machined grooves
in a split clamping device for gripping tubing and a tap for the set screw. The excavation for the
repair shall then be backfilled for the length of the repair and for a height of 12" over the pipe
with silica sand.

3. Disinfection of the repaired service connection shall be in accordance with approval by the
certified water operator of the system, i.e., Mr. Bobby Mose.
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Section 348 Use of Mechanical Restraints in lieu of Concrete Thrust Blocking

Except for the fire hydrant installations, the contractor has the option of installing mechanical
thrust restraints in lieu of required concrete blocking, provided however that the contractor
installs the restraints in strict accordance with the directions provided herein. With the use of
mechanical restraints, the main can be backfilled and pressurized for leakage testing without
having to wait for the blocking concrete to cure.

Fire hydrant installations require both mechanical restraints and concrete thrust blocks in
accordance with W-17,

All fittings for changing pipe direction or changing pipe diameter or valves shall be mechanical
joint and restrained with megalugs or uniflanges. If concrete thrust blocks are not installed at the
subject fitting, all joints closer to the fitting then the minimum restrained length specified in W-
6, must also be restrained with appropriate mechanical restraints. If the pipe joints are the push-
on type, install an appropriate megalug restraint.

The contractor must acknowledge that the directions given herein are valid only for water mains
installed in the Town of Keedysville. The contractor should not employ the directions herein on
job sites not associated with Keedysville. In theory, each joint must be individually calculated
for mechanical restraining using engineering formulas. The directions herein for installing
mechanical restraints are simplifications based on conditions in Keedysville projects. Non-
Keedysville projects may have different soil, backfill, trench configuration, water pressure, etc.,
so the directions given in these standards may not apply.

Restraints shall be installed in strict accordance with the manufacturer’s instructions and
standard details W-6a and W-6b. When megalugs are used on tee fittings, no joints are
permitted within five (5°) feet of the tee, as measured on centers. Provide enough straight pipe to
maintain a horizontal distance of five feet (5°} from center of tee to center of valve.

If the water mains to be restrained are to be pressurized from the Keedysville water tank, i.e.
gradient 592 feet, the detail W-6a shall be used. If the water mains to be restrained are to be
pressurized from the Boonsboro reservoir, i.e., gradient 735 feet, the details W-6b shall be used.

Mechanically restrained joints can not be deflected more than five (5) degrees or more than the
restraint manufacturer’s recommended limit, which ever is less.

Joint restraints of the type that push in to the bell and lock, such as the “Field LOK” system, are
prohibited.

Trenching, bedding, and backfilling must be in strict accordance with W-1 and the directions in
this Division III.
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DIVISION IV MATERIALS

Section 400 Approval of Materials

This section of specifications sets up the requirements governing the quality of the various
materials specified for use in construction water systems in Keedysville.

All pipe, fittings and other related materials used in construction of water systems, shall be
approved by the Town and be in compliance with the specifications and standards of the Town of
Keedysville as set forth herein.

Contractor is to not purchase any materials for the contract until the proper documentation
describing the materials has been submitted to and approved by the Town. Use standard detail
W-47.

Materials of construction, particularly those upon which the strength and durability of the
structure may depend, shall be subject to inspection and testing to establish conformance with
specifications and suitability for uses intended.

Representative samples of materials, intended for incorporation in the work, shall be submitted,
when indicated or directed, for examination and/or test. Quantities of such samples shall be as
herein indicated.

Whenever reference is made to the requirements of the A.S.T.M. (American Society for Testing
Materials), A. W.W.A. (American Water Works Association), A.S.A. (American Standards
Association) or other standard specifications or codes, the latest modifications or revisions of
such specifications shall be applicable for use.

On certain types of materials, the contractor must purchase so called “proprietary materials”
meaning that only style or one brand and model number is acceptable. This requirement is
necessary to assure certain functional and inventory control requirements. Some of the
components of Keedysville’s water system must be identical to the components used by the
Town of Boonsboro unless stated otherwise in the paragraph for a particular material or
component, whenever a manufacturer's name is used in these standard specifications, it is used to
designate a standard of quality. The use of said manufacturer's name does not eliminate other
manufacturer's equipment and materials equally as good and efficient and that can perform the
same function, fit in the same situation, and can be readily serviced and maintained.

Section 401 Water Main Pipe and Fittings

New water mains shall be ductile iron pipe (dip.). New water service piping shall be type "k"
copper.

Ductile iron pipe (dip.) - 4" and larger type "k" copper - 3/4" to 2"
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The contractor shall furnish to the Town sworn statements that the inspections and all specified
tests have been made and the results thereof comply with the requirements of these
specifications.

The contractor shall furnish without charge, necessary labor and equipment to assist in
performing an inspection of pipe and fittings after delivery to job site. All pipe and fittings shall
be subject to reasonable tests as to strength and other characteristics and the contractor shall
furnish without charge, specimens for test as specified in the section entitled "tests".

A. Ductile Iron Pipe (D.L.P.}

1. Ductile iron pipe shall be manufactured in accordance with the requirements of AWWA/ANSI
¢151/a21.50-02. Push-on joints for such pipe shall be in accordance with AWWA/ANSI C-
111/a21.11-07. Pressure class of pipe is to be 350 PSI and thickness class of pipe is to be class
52, in accordance with AWWA/ANSI C-150/A21.50-02. Pipe interior wall shall have cement
mortar lining and seal coating in accordance with AWWA/ANSI C104/A21.4-03. Laying length
of pipe shall be 18 or 20 feet.

B. D.LP. Fittings

1. Fittings for use with ductile iron pipe shall be of the compact style and meet the requirements
of AWWA /ANSI C-153/A21.53-06. Fittings shall have mechanical style joints and shall be

rubber-gasketed in accordance with AWWA/ANSI C-111/A21,11,00. Fitting interior wall shall
have a cement mortar lining and seal coating in accordance with AWWA/ANSI C104/A21.3-03.

Fittings shall be coated with asphaltic material on the outside surface and cement-mortar lining
on the inside. Fusion-bonded epoxy on the inside lining and outside is permitted

2. No more than ten percent (10%) of the pipe laid shall be less than then feet (10') laying
lengths.

C. Cast-iron mechanical joint pipe fittings (existing cast iron pipe)

1. All cast-iron fittings shall be class 250 standard mechanical joint fittings conforming with
AWWA C110-03) titled "American Standard for Cast-Iron Fittings, 2 inch through 48 inch for
water and other liquids, with mechanical standard for rubber gasket joints for cast-iron pressure

pipe and fittings".

2. Fittings shall be complete with bolts, nuts, glands and plain rubber gaskets, and shall be
cement-mortar lined in accordance with ANSI A21.41964 (AWWA C104-03).
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Section 402 Gate Valves

Gate valves shall be iron body resilient seated with nonrising stem and mechanical joint ends and
shall conform to ANSI/AWWA C-509-01,

The sealing mechanism shall provide zero leakage at working pressures up to 200 PSI against
line flow from either direction,

The stem and stem nut shall be of high strength bronze conforming to copper development
association {(CDA) alloy specifications. The stem nut shall be independent of the gate to prevent
twisting or angling of the stem.

The stem shall be sealed by two 0-rings above the stem collar and one o-ring underneath the
stem collar to seal bearing surfaces. The area between the 0-rings shall be filled with lubricant.

All internal and external surfaces of the valve including the interior of the gate shall be coated
with epoxy prior to assembly.

Valves shall open left, counter-clockwise. Valves shall be as manufactured by American Darling
or approved equal.

Section 403 Roadway Valve Boxes

A. Valve 3/4" through 2-1/2" shall be cast iron roadway valves boxes. The boxes shall be a two
piece screw-type adjustable. The bottoms shall be arched, made of gray cast iron, and shall have
a coal tar epoxy coating. The boxes shall be 3 to 4 foot long with 41/411 shaft, with one
adjustment. Mid box extensions may be required for grater depths.

B. Valves boxes 3" and larger shall be cast iron roadway valve boxes. The boxes shall be two
piece screw-type adjustable. The bottoms shall be round, made of gray cast iron, and shall have a
coal tar epoxy coating. The boxes shall be 3 to 4 feet long with s-1/411 shaft, with one
adjustment. Mid box extensions may be required for greater depths.

Boxes must have large diameter bell so that the diameter of the opening of the bell prevents the
bell from sitting on either the valve body or the main pipe. The static weight of the valve box
and dynamic weight from vehicular traffic must not transfer downward force to the valve body

or main pipe. See W-9.
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C. Valve box lids

Valve box lids shall fit the appropriate valve boxes. They shall be cast iron and shall have a coal
tar epoxy coating. They shall be droplid, which is compatible with the tops of the various valves
boxes and shall be marked "water". All boxes shall be Mueller Company NO. H-10360 or

approved equal.

Section 404 _Tapping Sleeves and Tapping Valve

Tapping sleeves shall be standard mechanical joint, full circle, two (2) closure gaskets length of
sleeve, 200 PSI working pressure with recess outlet flange conforming to 125 lbs. ANSI B16.1
standard, American Darling & Mfg. Co., and A.P. smith company, or dresser style 1174, or
equal,

Tapping valve shall conform to the same specifications as gate valves herein described, except
that one connecting end shall be flanged with recess to match the tapping sleeve. American
darling

Valve & Mfg. Co., A.P. Smith Company, dresser/M&H style 751. Or equal.

Cut-in sleeves shall be Mueller type H-840 or equal. Cut-in valves shall meet the requirements
specified hereinbefore for gate valves and shall be Mueller type 862 or equal. Gaskets shall be as
recommended by the manufacturer.

Section 405 Fire Hydrants

Fire hydrants shall comply with AWWA standard C-502-05. It shall be designed for 300 PSI test
pressure and 150 PSI operating pressure, It shall be 5-1/4 inch in diameter with 2" - 2-1/2" hose
connections and 1" - 4-1/2" pumper truck (steamer) connection. Nozzle threads shall comply
with national standard dimensions. Hydrant valves shall open left. Nozzle height above the
ground shall be 18 inches (minimumy). The hydrants shall be equipped with a mechanical joint
shoe outlet and automatic drain valves. Nozzle caps with attachment chains shall be attached. It
shall be a "break-away" type hydrant equipped with "quick-fix" bolts. The main hydrant valve,
controlling flow into the barrel, shall remain closed if the hydrant bonnet is broken off. Hydrants
shall be the B-84-B by American Darling Valve and Manufacturing Company.

The hydrant shall connect to the main line by a main line tee, (hydrant) valve, 6" dip., and
megalugs or all-thread rod to the tee.

Hydrant markers are specified as “hydra-flag,” figure a, five feet (5°) in length, made by Rodon
Corporation.
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Section 406 Mechanical Joint Restraints

A. Ductile iron pipe, 4 to 12-inch diameter sizes

1. Megalugs by Ebba Iron Sales, Inc.

Restraints shall be manufactured of ductile iron conforming to ASTM A536. The restraint
devices shall be coated using mega-bond.

ggitraints shall hold with a wedge action and be rated for a minimum working pressure of 300
A. Megalug series 1100, for new pipe installations

B. Megalug series 1100sd, for existing installations

C. Megalug series 1100sdb, mid-span restraint

D. Megalug series 1700, restraint harness for push-on joints, new installations

E. Megalug series 1100hd, restraint for existing push-on joints

2. Uni-flanges by Ford Meter Box Co., Ine.

Wedge action retainers shall be made of ductile iron in accordance with ASTM A536. Retainers
shall be rated for a minimum working pressure of 300 PSI.

A. Uni-flange, series 1400-da, for mechanical joint fittings
B. Uni-flange, series 1450, for push-on joints, new installations

Section 407 Service Saddles

Service saddles shall be a single unit. The upper and lower castings are permanently hinged
together with a stainless steel pin and a stainless steel bolt. The lower casting is tapped to accept
the screw so that no nuts are required. Body shall be of ample width to provide greater
distribution or clamping pressures to avoid

Crushing the pipe. Body and strap shall be 85-5-5-5 brass per ASTM-B-62 and AWWA C-800.
Bolt shall be slotted hex head 18-8 stainless steel. Gasket shall be buna-n rubber "0" ring gasket.
Service saddles shall be Ford Model $-90 or approved equal.



Pg-6 IV

Section 408 Service Connection Piping

A. Type "k" copper

Copper service piping shall be in conformance with the requirements as set forth in ASTM B-88,
for seamless type K copper.

B. Service Fittings

Service fittings shall use pack joint, compression type joints consisting of a compression nut
sealed by a beveled buna gasket locked in place by a stainless steel set screw. The compression
nut shall have machined grooves in a split clamping devise for gripping tubing and a tap for the

set screw,

Section 409  Corporation Stops

Only components made by Ford and specified below are acceptable.
A. 3/4-inch size tubing, Ford FL0O0C-3

B. 1-inch tubing, Ford FL000-4

Section 410 _Meter Settings—5/8 X 3/4 Size
Only components made by ford and specified below are acceptable.
A. Singlé Meter Settings

1. Angle yoke key valve, 3/4-inch size: av94-323-w
2. Angle yoke key valve, 1-inch size: av94-324-w

B. Double Meter Settings

1. Angle yoke key valve: av91-323-w
9. U-branch piece: u48-43 with 7.5-inch spacing
Note: Angle yoke key valve fittings are installed at the inlet side of the meter

C. Common to Both Single and Double Meter Settings

1. Expansion Connection: EC-23
2. Iron yoke bar: Y502
3. Dual check valves: HHCA94-323D

Note: Dual check valves are installed at the outlet side of the meter.
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Section 411  Water Meters

A. All meters of 5/8 x 3/4-inch size must be obtained from the Town Office

Section 412 Meter Enclosures

A. Grassy Areas Only--Round Meter Enclosure

1. Single Meter Settings: Mid-States MS 18 x 30 (18-inch diameter by 30 inches tall)

2. Double Meter Settings: Mid-States MS 24 x 30
B. Paved and traffic areas
Precast meter round enclosure of size in A, above. Vault is made of a pipe section in accordance
with ASTM C-141, light-weight aggregate concrete having a 28-day strength of not less than
3500 PSIL.
C. Enclosure Box Cover: Ford A-32

D. Meter lid: obtain from Keedysville Town Office. Lids must be compatible with Town’s
electronic meter reading equipment.

E. Vault Extension Rings--Double Meter Settings Ford EXT-1
(adapts 18-inch covers to 24-inch vaults)

E. Enclosure Risers (raise cover & lid to higher grade elevation)
Ford: ER25AW (raises 2.5 inches Ford: ER4AW (raises 4 inches)
Mid-States: 18-inch dia x 3-inch rise :
Mid-States: [8-inch dia x 6 inch rise

Section 413 PVC Casing Pipe—For Services

All service piping crossing under the full width of paved surfaces shall be installed in SCH. 40
PVC casing pipe with approved end seals as specified herein. See std. Detail W-13.

Solvent cement joint pressure pipe shall comply with ASTM D-2241 (SDR-21) specifications.
Bell-end pipe shall meet the requirements of ASTM D-2672. Solvent cement shall be from the
same supplier as the Pipe, and shall meet the requirements of ASTM D-2564. PVC couplings for
jointing spigot end pipe shall be extruded type having a beveled entrance.
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An approved PVC cement shall be used where piping is to be joined. PVC cement shall be
manufactured in accordance with the standards of ASTM D-2564 and have a NSF rating. Solvent
cleaner shall be used in conjunction with PVC cement and shall be by same manufacturer as
approved PVC cement. PVC solvent shall be rectorseal bill solvent primer and PVC cement shall
be rectorseal hurricane homer solvent primer and PVC cement shall be rectorseal hurricane
homer solvent cement, or compatible approved equals.

Section 414 Blank

Section 415  Blank

Section 416  Blank

Section 417  Blank

Section 418  Blank

Section 419 Concrete

All classes of concrete shall conform to the Maryland State Highway Specifications and the
ASTM specifications for Portland Cement, ASTM C-150, and aggregates, ASTM C-33, and
shall be acceptable to the Town.

A. Cement -

1. Type I Portland cement shall be used in general concrete construction when the special
properties specified for type II is not required and/or as shown on the standard detail drawings
herein, or as directed by the Town.

2. Type II Portland cement shall be used in general concrete construction exposed to moderate
heat of hydration is required and/or as shown on the standard detail drawings herein or as
directed by the Town.

B. Aggregates

1. Fine aggregate shall consist of natural sand, manufactured sand or a combination thereof.
2. All other aggregate shall consist of graded crushed limestone material.

3. Concrete bonding agent
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Where directed by the Town a bonding agent shall be applied to bond new concrete to existing
concrete and shall be Welderete as manufactured by Larsen Products Company, Perma-Lok as
manufactured by Sinclair Paint Company or other approved equal. Surface preparation,
application and curing shall be in strict accordance with the manufacturer's recommendations.

Section 420 Mortar

Mortar for laying masonry shall conform to the requirements of ASTM designation C-270
specifications and shall be composed of the following: cement - ASTM C-175, type IIA,
masonry cement (if specified - C-91, type 1, aggregates - C-144 and water.

Mortar conforming to the propertioned specifications shall be proportioned by volume and shall
be one part cement, two parts fine aggregate and water.

Water used in mixing mortar shall be fresh, clean and free from injurious amount of oil, acid,
alkali or organic matter or other deleterious substances.

" The ingredients must be in proportions that can be controlled and accurately maintained by

measurement and not by estimation. All cementitious materials and aggregates shall be mixed for
a minimum period of three (3) minutes, with the amount of water required to produce the desired
workability, in a drumtype batch mixer. Hand mixing of mortar will be permitted on small jobs
with approval from Town representative.

No greater quantity of mortar shall be prepared than is required for immediate use, and any
mortar that has set shall not be retempered or used in any way, mortar which has been mixed
more than one (1) hour shall not be used.

~ Special and approved precautions shall be taken in the moving and use of mortar during freezing

weather.

Section 421 Non-Shrink Grout

Grout for anchoring or patching shall consist of a quality controlled hydraulic cement which,
when mixed with specific amounts of water will provide a homogeneous mixture to provide a
Quick Setting, Non-Shrinking, Non-Metallic, Controlled Expansion Cement. Non-shrink grout
shall be Preco, Thorgrip or Watergrip or Waterplug as manufactured by THOR system products,
Blend-Crete as manufactured by Chesco Creative Products, or other approved equal. Installation
shall be in strict accordance with the manufacturer's recommendations.

Section 422 Brick

Brick intended for use in structures associated with water line construction shall conform to the
requirements of ASTM designation C-32 grade ma.
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Brick shall conform to one set of the following dimensions based on their availability in the area
of the project in the size specified.

4" x 8-1/2"x 2-1/2" (3" or 3-1/2") 3-3/4" x 8" x 2-1/2"
Lugged paving brick, cored brick, or brick having recesses or openings extending through the

body of the brick shall not be used. Brick shall be culled after delivery and no culls shall be used
except as may be allowed by the Town.

Section 423 Concrete Grade Rings--Blank

Section 424 Manhole Sections - Precast--Blank

Section 425 Manholes Bases - Precast And Cast-In-Place--Blank
Section 426 Manhole Steps--Blank

Section 427 Pipe To Manhole Seals

Flexible seals through which pipes are inserted into the wall of a precast base and riser section,
shall be elastomeric material conforming to the physical requirements for natural rubber,
synthetic rubber, or a blend of both, as specified in ASTM C-361 specifications for reinforced
concrete low head pressure pipe. Alternatively, the flexible seals may be manufactured from poly
vinyl chloride material or neoprene material conforming to the physical material, Specification
of the Maryland Specification for Materials, Highways, Bridges, and Incidental Structures. The
contractor shall submit shop drawings of the flexible seals proposed for use to the Town

for approval. The shop drawings shall name the material from which the flexible seal is
manufactured, shall indicate the depth of embedment of the flexible seal, and shall give the size
of the annular space between the wall of the precast base and the wall of the pip. The drawings
shall show these dimensions for accommodating pipe of various materials.

Flexible or water stop seals shall be installed where pipes are inserted into the walls of cast-in-
place manhole bases, and the specifications shall depend upon the type pipe material being
installed, and shall conform to the details as shown on standards for manhole pipe connections.
Deviations from the standard details must have the approval of the Town representative,

Section 428 Manhole Frames and Covers--Blank

Section 429 Anchor Bolts For Manhole Frames & Covers--Blank
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Section 430 Bitumastic Protective Coating

When indicated on the plans and specifications or directed by the Town, some materials shall be
given a bitumastic protective coating. This coating shall consist of one (1) or more coats of
bitumastic super service black, as manufactured by Koppers Company, Inc., or marine
foundation as manufactured by Carboline Company or approved equal. The bitumastic materia)
may be applied by brush or spraying. If sprayed, it must be applied at 70 square feet per gallon
per coat. Each coat shall have a dry film thickness of 0.016 inches (16 mil).

Section 431 Stone Aggreg‘ ates

All stone aggregate used in water line construction under these specifications shall be a quality
limestone material graded to the size designations and other specifications of the Maryland State
Highway Administration.

A. Below Sub-Grade Aggregate
Below sub-grade aggregate shall be Maryland State Highway #2 stone,
CR-6 stone or as directed by the Town.

B. Sub-Grade/Pipe Encasement Aggregate

Sub-grade aggregate and pipe encasement aggregate to one foot above the pipe for
water mains shall be CR-6 crusher run. Service piping shall be
encased in Silica sand.

C. Select Backfill Aggregate

Select backfill material shall be CDR (dirty crusher run) stone. CRD is defined as
granular material having from sixty (60) to seventy-five (75) percent limestone’
aggregate graded 1.5 inches (minus) with the remainder being soils. It shall have an
optimum moisture content. No topsoil or organic material will be permitted, all material
shall pass through a 1.5 inch screen,

Section 432 Warning Tape

Composition of warning and detectable tape shall consist of .50 mil thick, solid core, encased in
a reinforced protective plastic jacket that is resistant to alkalis, acids and other destructive
elements commonly found in soil. Over all thickness shall be 4.5 mil nominal and a width of 2
inches. Color shall be bright blue with printed black letters on one side stating:

CAUTION -- WATER LINE BURIED BELOW

Tape shall be Allen detectable as manufactured by Allen System. Tape shall be installed in
conjunction with all water line mains, including service connections.
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Section 433 Pipeline Insulators And Casing End Seals

Where permits from the Maryland State Highway Administration or Washington County
Engineering Department allow for open cutting the pipeline trench (within a paved right-of-
way), the contractor shall install a steel casing pipe to serve as a conduit for the water catrier
pipe. Insulators shall be installed on the carrier pipe and end seals on the casing pipe.

Standard detail drawingW-28, details the use of end seals on the casing, spacing of the insulators
and cavity seal (between the inside diameter of the casing and the outside diameter of the water

line).

Casing insulators and end seals shall conform in design to model 60 Insulators and Multiflex
molded end seals as Manufactured by Maloney Pipeline Products Company, T.D. Williamson,
Inc. or an approved equal.

Section 434  Air Release Valve--Blank

Section 435 Blow-Offs -- Blank



GRANULAR MATERIAL FOR

BEDDING AND ENCASEMENT

4" PIPE AND LAGER; CR—6
3" PIPE AND SMALLER;

SILICA SAND

SEE W-12

TAPE

R
WARNING

{TYP.)

CHOCK GRANULAR
MATERIAL UNDER FIPE
WITH HANDSHOVEL

PLACE BACKFILL AND CCMPACT
AS REQUIRED IN SECTION 302

OF STANDARD SPECIFICATIONS (TYPICAL)

L

42" MIN,

|

GRANULAR MATERIAL

KEEDYSVILLE

JUNE 2008

{/"'\
SRR R
o
AR e GRANULAR MATERIAL r 1:"4":\45)\1.
WARNING
TAPE 1
2500 PSI
2500 PS
CONCRETE & { CONCRETE J
5 1/4 D, 68" MIN, i 1/4 D, B MIN.
LOW CRADLE CONCRETE ENCASEMENT
TOWN OF TRENCHING ENCASEMENT
a AND CRADLE DETAILS

W-1




"™, GRANULAR MATERIAL FOR
. BEDDING AND ENCASEMENT

4" PIPE _AND LARGER: CR—6 _

3" PIPE_AND SMALLER: SILICA SAND

SEE W=—12 z

p= X
. =
° =
WARNING -y
TAPE }
PROPOSED
12"WM \ I
(TYP.) PR GRANULAR MATERIAL
EXISTING 8" WM _1/6 D., &7 MIN.
§ 3
EXISTING PVC
SEWER PIPE
GRANULAR BEDDING & BACKFILL
NOTE:

1.BEDDING UNDERNEATH PIPE IS TO BE 6" MINIMUM. IN THE EVENT THAT THE EXISTING TRENCH IS NOT
DEEP ENOUGH TO ACCOMMODATE 6" OF BEDDING AND 42" OF MINIMUM COVER, THE THICKNESS OF
BEDDING CAN BE REDUCED TO AS LITTLE AS 1.5"

2. IN THE EVENT THAT THE TRENCH IS STILL NOT DEEP ENOUGH, TEST PIT THE EXISTING PVC SEWER
UNDERNEATH TRENCH AND EXCAVATE THE TRENCH BOTTOM DEEPER TO ACHIEVE THE MINIMUM 1.5" OF
BEDDING AND 42" OF MINIMUM COVER

3. PLACE BACKFILL AS REQUIRED IN SECTION 302 OF STANDARD SPECIFICATION AND THE SHA PERMIT.

MAIN STREET-MODIFIED W-1
TRENCHING DETAILS

KEEDYSVILLE

JUNE 2008 W-1M




PIPE BEDDING

AGGREGATE
- \,,
Y
i
0.D a
“ R
6” A '. “ ¥l
' L
8" | 0D | 8 |
™ 2500 PSI////// S T
CONCRETE

LOW CRADLE

CONCRETE ENCASEMENT

STANDARD BEDDING QUANTITIES SEE

CRADLE ENCASEMENT
PIPE |NOMINAL 0O.D.| CONCRETE BEDDING CONCRETE
1.D. FEET C.Y. PER LF.|CY. PER LF|CY. PER LF.
1-1/2" 0.15%9 030 061 063
2" 0.198 031 064 067
2—-1/2" .240 032 .067 .070
3" 0.292 034 071 075
4" 0.572 037 .077 .082
6 0.604 .045 096 .104
8 0.792 .051 J11 123
10 0.979 .058 126 141
12 1.170 066 142 161
15 1.458 077 .166 192
18 1.753 .090 192 225
Z2 2.047 103 218 259
24 2.333 116 246 284
27 2.630 130 274 G331
S0 2.917 145 .302 569
33 3.192 159 330 406
36 3.458 174 357 443
CONCRETE CRADLES AND
TOWN OF ENCASEMENT QUANTITIES
KEEDYSVILLE

JUNE 2008

W-2




EXISTING GROUND SURFACE

¢ | 25 ;
/HNERT. PAY SELECT MATERIAL F¥ ! l
(" CEIGHT STONE BACKFILLgzz2 . :
N ) “TOP OF BEDDING © ©
e R 8”7 LINE A
a ” }
S O%’ e = W
2% A "W' FOR 8"¢ = 2.1
| W | FROM TABLE BELOW, PAY QUANTITY IS V.F./L.F.
| : PAY QUANTITY = 0.078 C.Y. x (6+8)/2 V.F. x 25 LJF.
BEDDING PAID AS STATED IN SPECIFICATION = 13.65 C.Y.
SECTION EXAMPLE
NOTES: PAY LIMITS
A. WATER MAIN VERTICAL HEIGHT SHALL ASSUME FOUR (4) FEET C.Y. PER CY.PER
FOR PAYMENT. NO ADDITIONAL PAYMENT WILL BE MADE FOR W W
EsTRA DEPTH. VERT. FT. VERT. FT.
(FT.} PER (FT.} PER
B. PAYMENT TO BE PAID PER VERTICAL FOOT PER LINEAR FOOT L.F. L.F.
OF PIPE ACCORDING TO PAY QUANTITY TABLE SHOWN. a7l 0.054 76 0170
C. VERTICAL PAYMENT HEIGHT TO BE MEASURED FROM THE TOP 1491  0.055 4.7 0.174
OF BEDDING TO THE GROUND SURFACE. 1531 0057 78 0178
D. VOLUME OF CRUSHED STONE TO BE CALCULATED AT AVERAGE 1631 0.060 4.9 0.185
STATION DEPTH & STANDARD STATION LENGTHS AS SHOWN ON 17 0.063 50 0185
N GRADE SHEET. : : : :
£ 2.0 0.074 5.1 0.189
E. NO ADDITIONAL PAYMENT WILL BE MADE FOR EXTRA WIDTH OF
MANHOLE RISERS OR OTHER APPURTENANCES. 2.1 0.078 5.2 0.193
2.2 0.081 53 0.196
F. MEASUREMENT OF LENGTH TO BE PER GRADE SHEET OR
CENTERLINE OF MAIN TO END OF LATERALS. MEASUREMENT OF 2.3 0.085 5.4 0.200
LENGTH SAME AS PIPE. 2.5 0,093 5.6 0.207
G. WATER MAIN AND LATERALS SHALL MEASURED ON A LINEAR 2.6 0.096 5.7 0.211
FOOT BASIS OVER FOR ALL DEPTHS. NO ADDITIONAL 2.8 0.104 6.2 0.230
PAYMENT WILL BE MADE FOR EXTRA DEPTH. 59 0107 6.7 0.048
3.1 0.115 7.3 0.270
3.2 0.119 74 0.274
3.3 0.122 7.6 0.281
3.4 0.126 7.9 0.293
3.5 0.130 8.0 0.296
3.6 0.133 8.1 0.300
3.7 0.137 8.5 0.315
3.8 0.141 8.6 0.319
4.0 0.148 9.1 0.337
4.4 0.163 9.6 0.356
N TOWN OF SELECT MATERIAL BACKFILL
L KEEDYSVILLE PAY QUANTITIES
JUNE 2008 W-3




":f_':’_SLOPING OR WIDENING
) EXCAVATION SHALL BE AT
: '’ CONTRACTORS EXPENSE.
o 4 (NO ADDITIONAL PAYMENT)
>
. 7T
) &J
o % ﬁ
e s |__op - d
|
W
STANDARD TRENCH
SECTION
NOMINAL MAXIMUM PAY WIDTH FOR MINIMUM HEIGHT FOR ALL
PISE AVERAGE CONTINGENT [TEMS IN TRENCH TYPE OF PIPE MATERIAL
DIAMETER 0.D. W X
3/4" 1.01"
1° 1.02'
1-1/2" 0.159' 1.49" (MIN) 1,15'
2" 0.198' 1.83 " 1.19"
2-1/2" 0.240' 1.57° " 1.23'
3" 0.372’ 1.66' 1.48’
4" 0.372’ 1.70’ 1.40°
8" 0.604° 2.00° 1.80°
8" 0.792" 2.10° 1.70"
10" 0.979"' 2.30° 1.90°
12" 1.170° 2.50° 2.10'
14" 1.362° 2.70"
15" 1.458' 2.80' 2.40°
16" 1.590’ 2.0’
18" 1.753' 3.10'
20" 1,949’ 3,30'
21" 2.047’ 3.40'
24" 2.333' 3.70'
NOTES:

THE AVERAGE OQUTSIDE DIAMETER (C.D.) SHALL
BE USED FOR ALL TYPES OF PIPE MATERIALS.

COST OF SPECIFIED BEDDING SEALL BE INCLUDED IN
THE UNIT PRICE PER LINEAR FOOT OF EXCAVATION

BACKFILL.

TOWN OF
KEEDYSVILLE

JUNE 2008

STANDARD TRENCH DETAILS
PAYMENT WIDTH AND
STONE BEDDING

W-4




NOTES:

e
s
&;\“

N SLOPING OR WIDENING
EXCAVATION SHALL BE AT
3 CONTRACTORS EXPENSE.
v {NO ADDITIONAL PAYMENT)

B
I
;;\/;
G
N,
C.0.
W

STANDARD TRENCH

SECTICN

NOMINAL
PIPE AVERAGE
DIAMETER 0.0

MAXIMUM PAY WIDTH FOR
CONTINGENT ITEMS iN TRENCH

W

THE AVERAGE OUTSIDE DIAMETER (0.D.) SHALL
BE USED FOR ALL TYPES OF PIPE MATERIALS.

TOWN OF
KEEDYSVILLE

STANDARD TRENCH DETAILS
WIDTH FOR PAYMENT AND

ESTIMATION

JUNE 2008 W-5




MINIMUM RESTRAINED LENGTH IN FEET
MEGALUGS OR UNIFLANGES — DUCTILE IRON PIPE

HORIZONTAL. BEND - DIP
DIA a0 45 22.5 11.25
4 15 6 3 2
6 21 9 5 2
8 27 11 6 3
10 32 13 7 4
12 37 16 8 4
VERTICAL BEND — DIP {HUMP)
DIA 45 22.5 11.25
4 13 7 4
6 18 9 5
8 24 12 8
10 29 14 7
12 34 16 8
VERTICAL BEND -~ DIP {VALLEY)
DIA 45 22.5 11.25
4 3 3 2
6 8 4 2
B 10 5 3
10 12 6 3
12 14 7 4
TEE — DIP {with 5 feet restrained each side of main run)
12 x 12 57
12 x 10 39
12 x 8 20
12 x 6 1
12 x 4 1
REDUCER -~ DiP
12 x 10 24
12 x 8 43
12 x 6 59
DEAD ENDS =~ DIP
12 80
10 68
8 57
6 44
4 3
NOTES
1. SOIL WELL GRADED GRAVEL
2. SAFETY FACTOR 2 TO 1
3. TRENCH —— TYPE 4, PIPE BEDDED [N GRAVEL,
BACKFILL. COMPACTED TO TOP OF PIPE
4, DEPTH OF BURY 3.5 FEET . SEE INSTRUCTIONS SECTION
5. TEST PRESSURE 200 PSI CALCULATED 7-27-07 310 OF KEEDYSVILLE STANDARDS
TOWN OF MECHANICAL JOINT RESTRAINTS

KEEDYSVILLE WATER PRESSURE
KEEDYSVILLE

DECEMBER 2008 W-6A




MINIMUM RESTRAINED LENGTH IN FEET
MEGALUGS OR UNIFLANGES — DUCTILE IRON PIPE
" HORIZONTAL BEND - DIP
' DIA a0 45 22.5 11. 25
4 15 & 2 2
& 21 9 5 o
8 27 11 6 3
10 32 13 7 4
12 37 16 8 4
VERTICAL BEND ~ DIP  (HUMP)
DIA 45 22.5 11. 25
4 13 7 4
& 18 9 5
8 24 12 &
10 29 14 7
12 34 16 8
VERTICAL BEND = DIP  {VALLEY)
DIA 45 22.5 11,25
4 3 3 2
& 8 4 2
8 10 5 3
10 12 B 3
12 14 7 4
TEE (with 5 feet restrained each side of mein run) DIP
o 12 x 12 57
= 12 x 10 39
12 x 8 20
12 X 6 ]
12 X 4 1
REDUCER - DIP
12 X 10 24
12 X 8 43
12 X 6 59
DEAD ENDS - pIP
12 80
10 68
8 57
; b
4
NOTES
1, SOIL WELL GRADED GRAVEL
2. SAFETY FACTOR 2 TO 1
3. TRENCH —— TYPE 4, PIPE BEDDED IN GRAVEL, BACKFILL
COMPACTED TO TOP OF PIPE
4, DEPTH OF BURY 3.5 FEET
5. TEST PRESSURE 200 PSI SEE INSTRUCTIONS SECTION
CALCULATED 7-27-07 310 OF KEEDYSVILLE STANDARDS
TOWN OF MECHANICAL JOINT RESTRAINTS
P! KEEDYSVILLE BOONSBORO WATER PRESSURE

JUNE 2008 W-68B




o WATER MAIN <=

A AN N
«\\\r\\\/\ ”’\

12" MIN.

N
[ob——— SANITARY SEWER MAIN

.,:\\

~—— SEWER TRENCH ———— =

SECTION

NOTES:

1.

IF CLEARANCE 1S LESS THAN 12" — ENCASE SEWER OR WATER LINE IN CONCRETE 10 FT
MINIMUM EACH SIDE OF CROSSING. CONCRETE SHALL EXTEND TO THE FACE OF BELLS AT

BOTH ENDS OF EASEMENT.

IF JOINT ON EXPOSED EXISTING WATER MAIN IS WITHIN THE LIMITS OF NEWLY CONSTRUCTED
SEWER TRENCH, A BELL JOINT CLAMP SHALL BE PROVIDED ON THE WATER MAIN JOINT,

IF WATER MAIN IS BELOW SANITARY SEWER LINE, ENCASEMENT IS REQUIRED AS PER NOTE
NO.1 ABOVE, REGARDLESS OF CLEARANCE. AN ALTERNATIVE TO THE ABOVE ENCASEMENT IS
THE USE OF 20 FT LENGTHS OF PIPE SO THAT NO JOINT IS WITHIN 10 FT OF THE

CROSSING.

WATER AND SEWER
TOWN OF LINE CROSSING

KEEDYSVILLE

JUNE 2008

W-7




MECHANICAL JOINT PIPE

NOMINAL DEFLECTION—INCHES MINIMUM RADIUS (FT)

PIPE Slze 18FT LENGTH | 20FT LENGTH | 1BFT LENGTH | 20FT LENGTH
4 31 35 125 140
6 27 30 145 160
8 20 22 195 220
10 20 22 195 220
12 20 22 195 220
16 13.5 15 285 320
18 11 12 340 380
20 11 12 340 380
24 9 10 450 500

TYPE JOINT PIPE

NOMINAL DEFLECTION—INCHES MINIMUM RADIUS (FT)

FIPE Szt 18FT LENGTH | 20FT LENGTH | 1BFT LENGTH | 20FT LENGTH
4 19 21 205 230
B 19 21 205 230
8 19 21 205 230
10 19 21 208 230
12 19 21 205 230
16 11 12 340 380
18 11 12 340 380
20 11 12 340 380
24 11 12 340 380

NOTE: THE ABOVE CHARTS ARE IN ACCORDANCE WITH AWWA C-600.

TOWN OF
KEEDYSVILLE

CURVATURE OF
WATER MAINS

JUNE 2008
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NOTES:

1. VALVE BOX BASES SHALL BE SIZED AND INSTALLED SO THAT VALVE BOX CAN NOT TRANSFER LOADS TO
VALVES. PLACE BASE ON STONE BEDCDING,

2. VALVE BOXES SHALL BE ADJUSTED TO FINISHED GRADE TO ALLOW FUTURE 6" ADJUSTMENT UP OR DOWN.
3. VALVE BOXES SHALL BE CAST IRON OR COMBINATION OF P.V.C. AND CAST IRON SCREW TYPE.

4. THE FOLLOWING STD, IS TO BE ADHERED TO WHEN THE DISTANCE FROM THE FINISHED GRADE TO THE TOP
OF THE QPERATING NUT OF VALVE EXCFEDS 5'-6".

A. EXTENSION STEM SHALL BE SECURELY WELDED TO GATE VALVE KEY.

B. SCREWS SECURING VALVE KEY TO VALVE NUT TO BE FLUSH WITH VALVE KEY.

C. LENGTH OF STEM TO BE SET TO THAT OPERATING NUT WILL BE LOCATED AS PRESCRIBED ABOVE.
5. PAINT ALL EXPCSED STEEL SURFACES WITH 2 COATS OF APPROVED BITUMINOUS PAINT.

VALVE BOX EXISTING GRADE
COVER

CURB BOX MUST BE
X' 70 )" BELOW

FINISHED ROAD GRADE. | /—EXTEN‘S?ON ROD w/

CENTERING PLATE

MIN. COVER

SET VALVE BOX ON
STONE BEDDING

[ Iy
]

N OF VALVE & BOX
TOW INSTALLATION
KEEDYSVILLE
JUNE 2008 W-9




CLEAN PIPE AND MARK FOR POSITION WHERE
REPAIR CLAMP IS TO BE INSTALLED FOR
CENTERING OVER BREAK.

LUBRICATE PIPE WITH SOAP SOLUTION.

PIPE CENTER CLAMP OVER DAMAGED AREA.
GASKET

S STAINLESS STEEL

REPAIR CLAMP

TUCK TAPERED GASKET FLAP IN PLACE AND
MASH LUG FINGERS. THEN ENGAGE CENTER
BOLT AND TIGHTEN FINGER TIGHT.

ROTATE CLAMP ON PIPE IN THE D!RECTICN
INDICATEC BY ARROW TO SEAT GASKET FLAP
SMOOTHLY ON THE PIPE.

ENGAGE REMAINING BOLTS AND TIGHTEN ALL
EVENLY WITH A TORQUE WRENCH. ALL %"
BOLTS SHALL BE TORQUED TO &0-&5 FT LB.
AND ALL %7 BOILTS SHALL BE TORQUED TO
80~85 FT LB.

ON MULTI-BAND UNITS, EQUALIZE GAPS
BETWEEN BANCS.

CONTRACTOR SHALL PROVIDE ROCKWELL FULL
CIRCLE REPAIR CLAMP NOS. 226 OR 228 OR
APPROVED EQUAL AT NO EXTRA COST TO
TOWN CF KEEDYSVILLE.

INSTALLATION OF FULL

TOWN OF CIRCLE REPAIR CLAMP

KEEDYSVILLE

JUNE 2008 W-11




N

’ " ;;.’
3 =67 MIN., TYP. :

/\\ \\\

< UNDISTURBED SOt
'_'ﬁ\'ﬂ/ )
N WARNING TAPE

| [ 18" (MIN.) N

BACKFILL MATERIAL, AS
SPECIFIED, COMPACTED
IN 8" LAYERS

12" MIN,

PR
GRANULAR MATERIAL, (///" ,
SEE STD. DETAIL W-—1 »'\%::3

f/\\' |
/\,\\\\:}\"\\‘ \<\\»?<>f &

,\/’,\, \//

\

TRENCH WALLS SHALL BE VERTICAL 18" ABOVE TOP OF PIPE.

ALL BACKFILL IN STABILIZED AREAS COMPACTED TO 95% MAX. DENSITY PER
AASHTO 7-180 METHOOD D.

TOWN OF
KEEDYSVILLE

SERVICE CONNECTION
TYPICAL TRENCH DETAIL

JUNE 2008 W-12




ROAD - DRAINAGE DITCH
¢
R
CURB & GUTTER SIDEWALK ‘
STREET—~ \ |
I < % 7 R SRR METER
A Nl S | v
l g +
s
=ID
~~ WATER MAIN
STREET-CURB GUTTER
NOTE:
1. METER VAULTS SHALL BE PLACED AT OR NEAR THE PROPERTY LINE.
2. METER VAULTS SHALL IN NO CASE BE PLACE IN A STEEP SLOPE,
EXPOSING THE FRONT OF THE METER VAULT, NCR SHALL THEY BE INSTALLED
IN STEEP SLOPES AT A SHARP ANGLE.
3. CORPORATION STOP TO BE LEFT ON, ANGLE VALVE OFF.
4. TAP AT 2 O'CLOCK POSITION.
5, SERVICE CONNECTION PIPING TO BE INSTALLED UNDER FULL WIDTH OF PAVED R.O.W.
OR DRIVEWAY, SHALL BE INSTALLED INSIDE A 4" SCHEDULE 40 PVC PIPE,
6. DO NOT SET METER IN SWALES OR DRWVEWAYS.
o~ TOWN OF WATER METER LOCATION
JUNE 2008 W-13




FINISHED GRADE ‘\

INSTALL COVER FLUSH WITH

FINISHED GRADE AS SHOWN ON

' PLANS

l

J

PYC OR CONCRETE METER

VAULT, AS SPECIFIED 15" o
\ DIA 9
2" MIN GLEARANGE | i~ = =O
ANGLE VALVE-\ "
ST

im\_ .

CONNECTION PIPE
MINIMUM  DIAMETER
SEE NOTE BELOW

N—ANGLE CHECK
VALVE WITH
SIDE DRAIN

\ERASS COUPLING NUT, AS REQD

CORPCRATION STOP & SERVICE
CLAMP ASSEMBLY

WATER MAIN

i1
(K]

l Q@WJ\ SERVICE, PIPE
|

FEMALE ADAPTER
CONNECTOR/PLUG

| 2
I

UNDISTURBED EARTH

SECTION B-B

NOTE:
CONNECTION PIPE FOR SINGLE

METER INSTALLATION SERVING LOTS
AT OR BELOW 430 FEET FINISHED
GRADE ELEVATION, MINMUM DIAMTER
IS 3/4~INCH. FOR LOTS ABOVE 430
FEET FINISHED GRADE ELEVATION,
MINIMUM ~ DIAMETER IS 1—INCH.

SERVICE | METER VAULT
PIPE SIZE SIZE {DIA}
DIAMETER

34" /8" 18"

" 34" 24

114" 1™ 36"

2" 11/2" 36"

SERVICE PIPE

TOWN OF
KEEDYSVILLE

METERED DOMESTIC SERVICE

INSTALLATION

JUNE 2008

W-14




NOTE:
WHEN 1-1/2" METERS ARE

INSTALLED, DELETE METER YOKE,

INSTALL FORD CUSTOMSETTERS,

/" ™NOR APPROVED EQUALS. FINISHED GRADE_\

INSTALL DOUBLE COVER FLUSH
WITH SURROUNDING SURFACE

PVC OR CONCRETE METER

VAULT, AS SPECIFIED : 24"
TN DIA

2" MIN CLEARANCE —

ANGLE VALVE "\

ot

17"-20"

30"

USED WITH P.E. C.T.S.
CONNECTION PIPE MIN'I\—AUM\

DIAMETER SEE NOTE BELOW

PRONGED METER YOKE\ BT N
METER SUPPORTS TO BE L <~ \\

1’—0"

\—BRASS COUPLING NUT, AS REQD

CORPORATION STOP &
N SERVICE CLAMP ASSEMBLY

WATER MAIN

SERVICE PIPE

2'_0n |

UNDISTURBED EARTH

SECTION A-A

BRICK

NOTE:

~—ANGLE CHECK VALVE
WIiTH SIDE DRAIN

FEMALE ADAPTER
CONNECTOR /PLUG

MINIMUM VAULT SIZE SHALL BE 24",

%" SERVICE PIPE

1" OR %"
SERVICE PIPE %" OR %" METERS
34" SERVICE PIPE
7 i
SERVICE PIPE
PLAN
N METERED DOMESTIC SERVICE
& TOWN OF TWIN SETTING
KEEDYSVILLE
JUNE 2008 W-15




EXISTING GRADE

(///

VARIES, 4 MIN.

!

WATER MAIN

BTN
A}ISTURBED EARTH

1/2 0.D. + 18" + 1/2 0O.D.

777{7

VARIES

TOWN OF
KEEDYSVILLE

TRENCH DETAIL
PARALLEL LINES

JUNE 2008

W-16
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TYPICAL HYDRANT SETTING

TOWN OF
KEEDYSVILLE

N



2-3/4"8 BARS, THREAD
8" MINIMUM BOTH ENDS

/ e DUC-LUG

STANDARD 3"

HEXAGON NUT—___

2—STANDARD %"
DIAMETER T-—BOLTS

GASKET

ALT. TIE ROD CONNECTION TO PIPE JOINT

STANDARD %"

HEXAGON NUT—\ %" THICK STEEL PIPE SLEEVE

%" LD, x 2" LONG MAX.
AL

N R — STANDARD 34"
EHH\[!IE\H\HHE ....... %é/HEXAGONNGT
..... ; F i { | I.......
AN \\\\ .
%" ¢ BAR \\§ \\\\k_ “~—SLEEVE TO FIT
S AN
GLAND -
X\ ~\/7, -

\\ ™\ CURVATURE OF BELL
NN

/,1 IO OO
SPIGOT casker—" \

BELL
TIE ROD CONNECTION TO PIPE JOINT

¢ USE MECHANICAL JOINT FITTINGS ONLY
PAINT ALL STEEL WITH 2 COATS OF BITUMINOUS PAINT

TOWN OF TIE ROD CONNECTION
KEEDYSVILLE TO PIPE JOINT

JUNE 2008 W-18




—12 B 18" -
— CONC. BUTRESS

¢
— VALVE BOXES

>/
.}\)\ — 2" BRASS PIPE
S\\,f NOMINAL PIPE SIZE
(\/‘, A
N —_—
_ F— 0
\.

>
o
it

2

3— MAIN

CAP TAPPED FOR 2" N.P.T.

YIRS

%

2" GALV. PIPE

X

BUTTRESS DIMENSIONS IN INCHES

B | 4 6 3 t0 12 16
C i 17 17 23 29 34 45
D | 10 12 16 20 24 32

FINISHED GRADE

RN R RN
VN D7
S B N &

CENTERING PLATE

ADJUSTABLE SCREW
TYPE VALVE BOXES

N.P.T. ON END OF
PIPE 6" BELOW GRADE

2" GALV. PIPE —— =

2" BALL VALVE
/ GRANULAR MATERIAL,
SEE STD. DETAIL W—1

MAIN
e @

or12521e3 u\

| 3-0" MIN. TO \CAP TAPPED FOR N.P.T.
- R GROUND
UNDISTURBED 2" BRASS PIPE W/ MIN,

1" CONC. OVER THIS PIPE

SECTION 'A-A"

TOWN OF 2" BLOW OFF ASSEMBLY
KEEDYSVILLE

JUNE 2008 W-19




SEE SEC.

STOP & FITTING

B-E

2" COPPER PIPE

3}_0”

¢ AIR RELEASE VALVE G TEE MEAD VALVE

SEE SEC. A—A
: T FINSIHED GRADE
© AR | ~
) s RELEASE
™ © STD ROADWAY
A i ) MIN
A 2
t  CcoPPER
PIPE ~—J
" . ﬁ 2" TEE HEAD
24 © . GROUT PLUG VALVE
R.C.P 42" PLAIN AROUND
~ ELL PIP (BRASS)
E
(BRASS) ~
= |
J | /]
-5 ! / [
|
¢ 1-1/2"X2" CORP. STOP
2" STREET ELL
PLAN 2" PLAN ELL
BRASS
24" STD. MANHOLE & MANHOLE ( )
'$ STD. " —
FRAME & COVER. SEE — —= [— 3—1/4 SECTION B—B
DETAILS W—22 & W-23 \ FINISHED GRADE
| 91 i} J‘ |~ AR RELEASE VALVE
2500 P.S.| CONC.
ii A /S
’ n I— 8”
4 -2+
SEE 24" R.C.P.
1-1/25 @ SEC
1 P88 NOTES
K- — 1. AR RFLFASE VALVE SHALL BE
N "CRISPIN AIR AND VACUUM VALVE”
"MT‘—-'_*__ I:| ] I_—_lm‘ L OR APPROVED EQUAL.
CR-6 STONE — 2. CONCRETE TO BE 2,500 P.S..

CARRY FOOTING TO
UNDISTURBED EARTH

!

2” AIR RELEASE VALVE

SECTION A—A
TOWN OF AIR RELEASE
KEEDYSVILLE VALVE PIT DETAIL
QCTOBER 2008 W— 20




/ EXISTING GRADE

TR ﬁfi’!f.«’f/Z‘:’//’Jféfrﬁ.’M.4.,--’119'>:%f:?ﬁzidc'f.ki.’«{-’,"z’"‘«"; B R
%" STL. ROD | 3" WHEEL 4@ 6 EW.
TO FORM EYELET — (=t ,_\\ = /#
~ 1 \ | et
_;/ \\C = X/—yz SHUT-OFF VALVE
o o o Tl— AR & VACUUM RELEASE VALVE
T " /,- CREOSOTED BLOCKING
/ %"6STL. ROD — /
sT0. M:?NT:O{I:'E STEPS — 4-0" 1.0 | ] ,
-3" C.C. $S. %" U~BOLT W/
2"x2"34" STL. WASHER
WATER s M
Z MAIN d
= T | 1" BLOW-OFF VALVE
©
N STRAP — I
w m
PRECAST REIN, > ~_
CONC. MANHOLE r -1 ~— 2" GATE VALVE TH'D TEE
— U Z
=
5 : PIPE SUPPORT
<
(TYP)[.. .| R
. Tl“ R
- I IJ ‘
7 #
e I . 'Y »
'T\\T e \ \
L =
4
: o
g o)

(]
6" R.CP. SUMP |
STONE FILLED
2’—00
" SQUARE T

SECTION 1-1

NO SCALE

TOWN OF AIR RELEASE & VACUUM
KEEDYSVILLE VALVE PIT - SECTION 1-1

JUNE 2008 W-21




LETFER SIZE: 1-3/4" HIGH MINIMUM, 3" HIGH MAXIMUM. A

MATERIAL: ASTM A—48 CLASS 30 CAST IRON

WEIGHT: 170 lbs MINIMUM
COATING: BITUMASTIC

RAISED PATTERN
AND LETTERS

!
|

kkkkk lJ D o
i TOWN OF i
(ELEN =)

= KEEDYSVILLE &
UHH&?M‘WH:P """
LU - WATER .1l
=g f-»--? ij!

PICK HOLE

25 7/8" MAX

— 5 13/16" MIN

_.....’ - 1 1/8" 1 1/8—--\ {-4
g Se— g

L._JI_____.JL..J

< — G - /LJ/L__,__[ ‘/,.
2 1/2” \////,, 4,./’;/,-/|/ P ]/: ,:')|.»’ i / //
* —=a- 1 5/16" —-—-j L-l-—m 1 5/16"—--'
2 3/16"
. 25 1/4"
SECTION A-A
NC SCALE
TOWN OF STANDARD MANHOLE
COVER
KEEDYSVILLE
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et /2"

A

|

CORE 4 — 3/4” HOLES
IN FRAME, 90" APART

==

==
I WAT
UWIED

MATERIAL: ASTM A—48 CLASS 30
CAST IRON

COATING: BITUMASTIC INSIDE & OUT
PLAN APPROX. WEIGHT: 250§ MIN

| S— ) g }.—l /l_,_/._{._’.l = I b—.—.] P N
LA A VA
\\
-
— - 3 /4 9

24" - 5 L
SECTION A-A
NO SCALE

STANDARD MANHOLE

TOWN OF
FRAME

KEEDYSVILLE

JUNE 2008 W-23




Core four %" holes

in frame, 80" apart.

¥

01/2

[~ 1 )" Edge

distance

A

J

Min. %" Thickness
Steel Piate

Pavement
f’m g— A — {Varies)
[— B —
# | ISPV R | | N R SNV B N | [ [ PST— | I %
" | | | i T
+ \
B 3 E
Lock Bar {—— [ — l
/r‘ j = [
| c | |
D i
/ \——Rubber gasket in
e} SECTION A—A gasket groove
Dim. A B c D D1 E F Weight
24" F&C | 27-'%s" | 25-%" | 21-p" | 347 30-4" | 9 2-%" | 485 1bs.
30" F&C | 33-%" 31=5%" 27" 407 354" 9" 2- )" 740 ibs.
~ TOWN OF N RAME & COVER
o KEEDYSVILLE

JUNE 2008
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ADJUST TO FINAL GRADE WITH CONCRETE
LEVELING RINGS, NOT TO EXCEED 12" UTILIZING
ONLY PORTLAND TYPE I CEMENT MORTAR.

PARGE WITH PORTLAND CEMENT MORTAR
MANHOLE FRAME & COVER

|

40 o]

3" MIN

y 3" MIN

j 9” MIN
ol 1127 MAX
VARIES 4

|

gu

NOTES:

1.

PRECAST MANHOLE SHALL BE
MANUFACTURED IN ACCORDANCE WITH
ASTM C 478 UTILIZING TYPE I PORTLAND
CEMENT. 4000 PSI MIX MINIMUM.

0.1 FALL TYPICAL INVERT IN TO INVERT
OUT OR MATCH CROWNS FOR DIFFERING
PIPE DIAMETERS.

COMPLETE MANHOLE SHALL PASS
VACUUM TEST PRIOR TO COUNTY
ACCEPTANCE.

— 5/8" BOLT INSERT ANCHOR CAST

IN PLACE BY MANUFACTURER.

\ JOINTS SEALED WATERTIGHT

WITH BUTYL RUBBER ROPE
OR RUBBER GASKET.

STD. MANHOLE STEPS

48"

SEE DETAIL W-36

_l,:il

12"
MIN

. FLEXIBLE SEAL CAST IN
N PLACE BY MANUFACTURER

SEE DETAIL W-33

&Y “

[ 1500 PSI TYPE I PORTLAND

* "s A,

1 o
MIN s

= - —

S

‘.A

CEMENT CONCRETE FILLER

PN

CAST IN PLACE CONCRETE

4000 PSI TYPE |l PORTLAND
CEMENT CONCRETE
MONGCLITHIC BASE AND RISER

FLOW CHANNEL NOT SHOWN
FOR CLARITY ONLY

GRADED AGGREGATE — SUBBASE
COMPACTED AS SPECIFIED

TOWN OF
KEEDYSVILLE

STANDARD PRECAST MANHOLE

JUNE 2008 W-25




___——OVER EXCAVATION
PUMP GROUT BETWEEN SLEEVE 30" OR 36"¢ STEEL
& EXCAVATION IF REQUIRED SLEEVE CASING PIPE
PROVIDE GROUT HOLES
N 3 x %" STEEL STRAP WITH %"
1 TURNBUCKLE. TWO STRAPS ON R P TouN
EACH LENGTH OF PIPE.
WELD TO STEEL (TYP.)
STEEL STRAP (TYP.)
4”"x4" TIMBER SKIDS, W/
2”x6" BRACE, CREOSOTED
HIGHWAY OR RAILROAD CROSSING DETAIL
STEEL SLEEVE
CASING PIPE ——= INSTALL A MULTIFLEX MOLDED
END SEAL AT EACH END
CARRIER PIPE AS AS DIRECTED BY TOWN
DIRECTED BY TOWN -
2" WEEP HOLE AT
DOWNSTREAM END
_ OF CASING
N
END SEAL - END VIEW
— , Tz == [[] MULTIFLEX
ASING PIPE
CASING CARRIER END SEAL
STAINLESS PIPE
STEEL STRAPS—-\ —x_\
NOTES: g 8
o COAT ALL MATERIAL WITH HH
BITUMASTIC.
e RAILROAD STANDARDS AND tn’) 2
SPECIFICATIONS MAY
SUPERCEDE THIS STANDARD.
: , 2"9 WEEP
rrrrr iz rrrz i DRAIN
END SEAL - SIDE VIEW
p TOWN OF HIGHWAY OR RAILROAD
£
KEEDYSVILLE CROSSING
JUNE 2008 W-27




CARRIER —

PIPE

T T

<

s

A A A e

s

¢ FILL VOID BETWEEN CASING PIPE AND CARRIER

\—— MULITFLEX MOLDED

END SFAL (EACH END)

PIPE PRIOR TO INSTALLATION OF &ND SEAL.

END SEAL INSTALLATION

ALTERNATE SUPPORT

INSULATORS AS SHOWN
—— A 7\

—— STEEL CASING

@

SECTION A-A

L/2 L/4

N

i1

j—

EEET) —
)

(o ) ey

L A \
STEEL CASING

MULTIFLEX #MOLDED END SEAL—/

LOCATION OF INSULATORS

e CONCENTRATE SUPPORT INSULATORS BY MALONEY
NOMINAL DIAMETER IN INCHES PIPE UNE PRODUCTS, T.D. WILLIAMSON, INC,, OR
MAIN CASING THIVgQHESS APPROVED EQUAL.
IN IN IN e FILL VOID WITH SAND AFTER CARRIER PIPE IS
INSTALLED.
4 12 0.251
6 18 0.313
8 18 0.313
10 18 0.313
12 24 0.407
TOWN OF CASING FOR MAIN
UNDER HIGHWAYS
KEEDYSVILLE

JUNE 2008 W-28




R,

B

—

e e A M R

=

—-—I 1'-8"
8
F

R,

]
d

S
'

~FEAY,
AR

Y
A R AR R R

NOTE: ALL DIMENSIONS ARE MINIMUM REQUIRED.

EXCAVATION DIMENSION

EXCAVATION DIMENSION

RN

o

EXCAVATION DIMENSION

MAINITAP | A B C MAIN|TAP | A B C MAINITAP | A B C

4" |4 |1'=3" [4'~9" 14'=10" 12" 4" |1'=-7" |4'=11"|5'-7" 20" 14" {1'-11"14'-11"6'-3"

12" 8" |1'-7" |4'-11"5'=10" 20"16" |1'-11"8'-2" (8’6"

6" |4" [1'-4" 14'-9" |4'=11" 12" 8" [1'=7"|5'-1" |5'=11" 20" |8 |1'=11"5'-4" |6'-7"

6" [6” |1'-4" |[4'—10"|5'=4" 12" 10" i'=7" |5'-5" |6'-1" 20"|10" [1"=11"5'~8" |6'-8”

12" (12" [v'~7" |5'-5" |6'-2" 20" [12" |1"=11"]5'--8" |6'-8"

8" 4" [1'=5" |[4'=11"|5'-2" 20" 16" |+’ —11"6'=0" [7'—1"

8" |&" |1'-5" |[4'=117|5'-6" 16" [4” [1'-9" [4'=11"|g'"~2" 20" 20" |v'=11"]6’=0" |7'=6"
g" {8" |1'-5"[5'—=1" |5'-7" 16" | " [1'-9" |4'-11"|s'=3"

16" 8" [1'-9" [5’-3" |6'-3" 24" 4" (2'-1"|5'-2" |§'-0"

10" |4" [1'-6" [4'=11"]5'-5" 16" [10" [1'-9" [8'=5" |6'—4" 24" 6" j2'-1"|5'=2" 16'~10"

16" |6" |1'-6" 14'~11"|5"-8" 16" 12" |1'-9" |5'~6" [6'=4" 24"|8" j2'-1"|5'=4" |7'-Q"

10" [8" |1'-B" |5'=3" |5'-9" 16" 116" [1'-9" [5'~56" |6'—8" 24" 10" |2'~1" |5'-8" [7'=Q"

10" [10™ [1'-6" |5'=3" [5'~10" 24" [12"|2'=1" |5'-8" j7'-1"

24"[18"|2°=1" |6'=0" |7'-5"

24"|20"|2'-1"|6’=0" |7'--9"

TOWN OF
KEEDYSVILLE

TAPPING SLEEVE & VALVE

JUNE 2008
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=00 GRANULAR MATERIAL, SEE 1'-0"
) MiN. STD. DETAIL W—1 (TYP)

5

&

Y D.LP. REPAR g
g\é N / SECTION [
- R —qEP T3 THF ? 4;} T -{ ;';“-."—__
] / I
EX. D.l-P- ¢ H b || qdHpk d HBb |I q H EXA D.I.P
[ [
e __4HP |} § H B e K=z=:a I} 4 H o
y LU LA b el el LR L
?\//: AR ey ,{2'\\
;2% A \——- D.LP. M / ;\\;
L By \ REPAIR SLEEVE / i
N GRANULAR MATERIAL SRS AV
EXISTING DUCTILE IRON PIPE REPAIR
GRANULAR MATERIAL, SEE
STD. DETAIL W—1 (TYP)
PVC REPAIR
N / SECTION
-—— T T
I * / H
EX. PVC N |
|l I
—— — — L Ll
: GASKETED PVC REPAIR
A= OR COMPATIBLE D.I.P.
SLEEVE OR COUPLING
GRANULAR MATERIAL
EXISTING PVC PIPE REPAIR
NOTES:

e FIELD CUTTING CF PIPE SHALL BE DONE IN A SATISFACTORY MANNER WHICH WILL
LEAVE A SMOOTH END AT RIGHT ANGLES TO THE AXIS OF THE FIFE.

s PIPE LENGTH BEING INSTALLED SHALL ABUT AGAINST THE NEXT iN SUCH A MANNER
THAT THERE SHALL BE NO SHOULDER OR UNEVENESS OF ANY KIND ALONG THE

INSIDE OF THE PIPE.

TOWN OF REPAIR OF EXISTING

KEEDYSVILLE WATER MAINS
JUNE 2008 W-30




STANDARD PIPE
BEDDING

a8, L g

> N \’/«:\,\Y

2N

BEARING SURFACE
L

A

PLAN

HORIZONTAL & VERTICAL DOWN BENDS

g

[

7|~

of* T

AR

22

|
SECTION A-A

NOTES:

1. CONGRETE SHALL HAVE MINIMUM 28 DAY
COMPRESSIVE STRENGTH OF 2500 PS.

2. SEE STANDARD DETAILS W-32 & 34 FOR
REQUIRED BEARING AREA. BEARING AREA
(SF) = L X h. BEARING SURFACE SHALL
BE UNDISTURBED EARTH.

//\\/

A

TEE OR END CAP

!

T S S TR P e i
L
BEARING SURFACE
(W]

g

PLAN

TEE & DEAD END

NN

UNDISTURBED
EARTH

NO SCALE

3. PLACE A POLYETHYLENE SHEET SETWEEN
THE PIPE FITTING AND CONCRETE.

4. CRADLE PIPE FITTING WITH CONCRETE TO
THE SPRING LINE KEEPING CONCRETE
CLEAR OF PIPE JOINTS.

‘; T T A
TR L i
NE TEE OR END CAP
3 A
=4 N THRUST
>N ~—
ag '},y}, o
R ENE
g L }Qﬂ
my] ™
g
J % P
BRI P aaik
S
SECTION B-B

TOWN OF

KEEDYSVILLE

HORIZONTAL AND VERTICAL
DOWN THRUST BLOCKING

JUNE 2008 W-31




HORIZONTAL AND VERTICAL DOWNWARD THRUST BLOCKING
MINIMUM BEARING SURFACE AREA IN SQUARE FEET

1-1/2" 10 2-1/2" Dl 3" DIA - DEGREE BEND 4" DIA - DEGREE BEMD {B" DIA — DEGR
EBEARING WATER]AL DEGREE BEND - - EE BEND
ALIOWABLE LOAD
11-1/4| 22-172 45 11-1 4] 22-1/3 45 a0 |11-1/4] 22-1/2 48 90 [11-1/a| 22-1/4 45 90
SILT / CLAY
1000 LB / SF 0.5 05| ol ts|los |a7]| 18| 25|10 | o] zo| aolte [2s5] 60| 90
SANDY SILT / CLAY os | os | os 7
2000 L8 / SF . ) . 0.7105 | as | a7| 15|10 | 1.o| o] 20|10 | 10| 25| 45
SILTY / CLAYEY GRAVELS
4000 L8 /5F 0.5 | 005 | oo5| esios {os| es| o710 | t.o]| o| 5|10 | t.o| 1.5 3¢
POCR GRADE GRAV/SAND
4000 LB / SF o5 o5 05| o5/os |os | 05| o7|to | o] 1| sejto | LO! LO| 20
WELL GRADED GRAVEL
5000 L8 / SF 5 | 0.5 05| o.s|o5 [ o5 | es| 0510 }te| to} nre|lro |LOo| Lol 20
Roex 0.5 | 05| 05| os5{os | o 0.5
10,000 LB / SF ) ) ) 510, .5 | 0.5 510 | el to| to|lte | Lo to]| 10

8" DIA - DEGREE BEND 0" DIA - DEGREE BEND 12" D1A - DEGREE BEND 14" DIA ~ DEGREE BEND 16" ClA - DEGREE BEND
11-1/45 22-1/9 45 90 |11-1/4| 22-1/2f 45 11-1/4] 22-1/4 45 90 |11-1/4| 22-1/2[ a3 80 |11-1/4] 22172 45 90
20 | 45| ss| 10|las | 70 |135]| 25.0{50 [10.0 | 185 36.0[7.0 {135 |26.5| 49.0| 9.0 }17.5 | 34.5| 640
1.0 2.0 4.5 B.0l 2.0 a5 7.0 | 12.5| 2.5 50 {10.0! 18.01 3.5 7.0 | 13.5 } 24.5] 4.5 9.0 | 17.5 | 32.0
vol 15| 30| 55|10 j2s| a5l &5[15 | 15| 65| 12025 |45 | 20/ 165130 | &0 11.5 | 21.5
o | 1ol 2ol 4eito | 1s] as| secltoe | 25| s0; 90/ns |35} 8512020 |43 8.5 16.0
10| 10| 20| 30|10 |1s]| 25| so|lto {20 40| 720/L5 [ 25| 551100020 as5i 70| 130
o | o] 10|l nelre | 1o] o] rojto | ro| to| tofre 1o} 1O} 20130 ¢ 1.9 Lo} 2.0
NOTES:

1. THE ABOVE ALLOWABLE B
THE CONTRACTOR SHALL PROVIDE ACCURATE SOI

NEXT HIGHER CATEGORY 1S SELECTED AS APPROVED BY THE TOWN,

EARING VALUES GENERALLY RELATE TO THE BEARING MATERIALS LISTED
L IDENTIFICATION AND EVALUATION UNLESS THE

2. BEARING SURFACE SHALL BE UNDISTURBED EARTH OR EMBANKMENT COMPACTED TC 90% OF
MAXTMUM DENSITY.

3. 150 PS1 WORKING PRESSURE AND SAFETY FACTOR = 1.

5

TOWN OF
KEEDYSVILLE

THRUST BLOCKING

JUNE 2008

BEARING AREA - BENDS

W-32




NOTES:

1. CONCRETE SHALL HAVE MINIMUM 28 DAY
COMPRESSIVE STRENGTH OF 2500 PS.

2. REINFORCING STEEL SHALL BE DEFORMED BARS.
3. SEE STANDARD DETAIL W—34 FOR DIMENSIONS,
4,  STAINLESS STEEL RODS SHALL BE SHOP

FABRICATED TO THE EXACT 0.D. OF THE PIPE,
5, END AREA BEARING SURFACE SHALL BE

UNDISTURBED EARTH.

#4 REBAR @ EACH ROD ——
(8 REQD) x

UNDERLAY PIPE W/
POLYETHYLENE SHEET
& EMBED 1/4 OF 0.D.

1/2" S.S. ROD

//_ (4 REQ'D)

A

WIDTH (W)

CROSS SECTION

1/2" S.S. ROD
(4 REQ'D)

28 . A . et "&‘ ." ag
il BN R SR AP i iy
== SR /(o e e s O
| = N IRV -\\'7"%-//'A .//,,,géi‘- | HElHT ()
T /\g \ -AU-«Z" TY'PQ‘ PR END AREA BEARING SURFACE
#4 REBAR @ EACH —|—l o= L—"" & .- . P 4
=== e = =
I (=TT T T T b Tl
— LENGTH (L) —— UNDISTURBED
EARTH
PROFILE
VERTICAL UPWARDS
TOWN OF THRUST BLOCKING
KEEDYSVILLE
JUNE 2008 W-33




VERTICAL UPWARDS THRUST BLOCKING
MINIMUM VOLUME, BEARING SURFACE & DIMENSIONS

MIN MIN MIN MIN MIN MIN

11=1/4 * VERTICAI 22-1/2 * VERTICAI 45 * VERTICAL
PIEE voL | END END I END
SZE | (o) | AREA THRUST UPWARDS E’COFL) AREA | THRUST UPWARDS | YO | Arpa | THRUST UPwARDS
s 1 LxwxH S| LxwxH CH | shy | LxwxH

<3" DA | 1.5 05§15 X 10X 10| 28 05| 28 %X 1.0 X 1.0 5.2 10 ) 25X 1.5 % 1.5

3" DIA 2.1 05 | 21 X 10X 1.0} 41 0| 20X 15 % 1.5 7.5 1.0 | 20 X 2.0 X 2.0

4" DIA 3.7 1.0 35X 1.0X 10} 7.2 1.0 40 %X 1.5 X 1.5] 13.4| 1.0 | 40 X 2.0 X 2.0

8" DIA | 8.3 10| 40 x%x 15 x 151162 | 10| 40 X 2.0 X 2.0; 30.0| 1.9 | 40 X 3.0 X 3.0

8" DIA 14.7 1.0 | 40 X 2.0 X 2.0 28.9 1.0 4.0 X 25 X 25{ 53.3| 3.3 40 X 40 X 4.0

10" DIA 23.0 1.0 | 40 X 25 X 25 451 1.4 ] 40 X 3.5 X 3.5 83.3| 52 5.0 X 40 X 4.0

12" DIA | 33.1 1.0 | 40 X 3.0 X 3.0 | 64.9 20| 40 X 40 X 40 120.0] 7.5 5.0 X 5.0 X 5.0

14" DIA 45.0 1.0 | 40 X 35 X 35| 88.4 27| 50 X 4.0 X 40| 163.3{ 10.2 | 6.0 X 50 X 3.0

18" DIA 5881 1.0 | 4.0 X 40 X 40| 1154 35 6.0 ¥ 4.5 X 4.5 213.3; 133} 8.0 X 50 X 5.0

TEE & DEAD END THRUST BLOCKING
MINIMUM BEARING SURFACE IN SQUARE FEET

BEARING MATERIAL <3" 37 4" 8" 8" 10" 12" 14" 16"
ALLOWABLE LOAD DIA DIA DIA DIA DIA DIA DIA DIA DIA
SILT / CLAY
1000 LB / SF 1.5 1.5 3.0 6.5 1.5 1B.0 25.5 35.0 45.5
SANDY SILT / CLAY
2000 LB / SF 0.7 1.0 1.5 3.0 6.0 g.0 13.0 17.5 22.5
SILTY / CLAYEY GRAVELS
3000 L8 / SF 0.5 0.5 1.0 2.0 4.0 6.0 85 1.5 15.0
PGOR GRADE GRAV/SAND <
4000 L8 / SF 0.5 0.5 1.0 1.5 3,0 4.5 6.5 9.0 1.5
WELL GRADED GRAVEL
5000 (8 / SF 0.5 0.5 1.0 1.5 2.5 35 5.0 7.0 8.0
ROCK
. ) . 1. . . 2.5 . 4.5
10,000 LB / SF 0.5 0.5 1.0 0 1.0 2.0 3.5

NOTES:

1. THE ABOVE ALLOWABLE BEARING VALUES GENERALLY RELATE TO THE BEARING MATERIALS LISTED.
THE CONTRACTOR SHALL PROVIDE ACCURATE SOIL IDENTIFICATION AND EVALUATION UNLESS THE
NEXT HIGHER CATEGORY IS SELECTED AS APPROVED BY THE TOWN.

2. BEARWNG SURFACE SHALL BE UNDISTURBED EARTH OR EMBANKMENT COMPACTED TO 90% CF
MAXIMUM  DENSITY.

3. 150 PS| WORKING PRESSURE AND SAFETY FACTOR = 1.5

THRUST BLOCKING BEARING AREA -
TOWN OF TEES, ENDS & VERTICAL UPWARDS

KEEDYSVILLE
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FLEXIBLE
/ MANHOLE SEAL

|

PRECAST BASE WITH PIPE TO MANHOLE SEAL

TOWN OF MANHOLE PIPE
KEEDYSVILLE CONNECTIONS

JUNE 2008 W-35




NGTE:
STEPS OR APPROVED INSERT SHALL BE
BUILT INTO MANHOLE AT POINT OF MANUFACTURE.

o

=Tl V© -
st %ﬂ/ <> <> A@A — : . P o 7L Q5" TO 8" PROJEGTED
o o : FROM CONGRETE
< L] ., qd , . .
- 4 a
| | PN - , \ /
= S -
= <7 d o “
SOOOON= ]

PROFILE
COATED STEP

POLYPROPYLENE
OR RUBBER

1/2" STEEL
ROD

SECTION INSERT

NOTE:

WHEN STEPS ARE TO BE INSTALLED CN SITE,
MANHOLE SECTIONS SHALL HAVE AN APPROVED
INSERT INSTALLED BY THE MANUFACTURER.

TOWN OF STANDARD MANHOLE
KEEDYSVILLE STEPS
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TOWN OF
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EXISTING 5'—0" MIN, EXISTING
ROADWAY REPAIR WIDTH ROADWAY
/——ASF’HALTIC SEALER
[ A s
7 / NSNS NN SN N N S R \
SN > N N <
s ~ AN
AN \\ N \‘\ \\\\\\\\
SAW CUT )8 A
| 2'-0" % Q
S 0

-
)
R

Z '\;" b

N

7

8" LOOSE LIFTS
CIRTY CRUSHER RUN
COMPACTED 7O 95%

STEEL SLEEVING

|
\:\/%
S _'___'..!'[
‘ N

R PG

\_ SAW CUT

2" BITUMINOUS CONCRETE

3 SURFAGE COURSE - 'sC'
23" BITUMINOUS CONCRETE
BASE COURSE - 'BC
4" BITUMINOUS CONCRETE

BASE CCURSE — 'BC’

GRANULAR MATERIAL,

SEE STD. DETAIL W—1

CARRIER PIPE

TOWN OF
KEEDYSVILLE

TYPICAL PAVEMENT REPAIR
IN STATE HIGHWAY ROUTES
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EXISTING

EXISTING SHOULDER -—

ROADWAY

REPAIR WIDTH —

/— ASPHALTIC SEALER

e st
e A, ,///// /;///,fg/ /// T
e e 57:; A i

SOOI RS TN S NN N S

AR

IR

\—2" BITUMINOUS CONGRETE
SURFAGE COURSE — 'SC'

3" BITUMINOUS CONCRETE
BASE COURSE - 'BC’

COMPACTED
CRUSHER
RUN CR-6&

PIPE RUN GRANULAR MATERIAL,

SEE STD. DETAIL W-1

S

o 31_0:1 (T\(P.) |

WIDTH OF
TRENCH

KEEDYSVILLE HIGHWAYS

TYPICAL SHOULDER REPAIR
TOWN OF ALONG MARYLAND STATE
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VARIES — DETERMINED BY SIZE METER (TYP.) —
35’ 40
A | T m%}]i\:(ﬁ_'__—_““_"r___'l
| F | | A
N S S S 1 Sy
S | o P
g | I < . |
< | I @’“@@é@ | ] e 8" (TYP)
| | ?fﬂﬁ‘«;\(\iﬁé’ ! |
| | k3 | I
I ] | | I
I I == =v|_ <| |
L e — Lo e o L
PLAN
NQOTE:
BILCO H—-20 LOAD, OR INDIVIDUAL DESIGN TO BE
APPROVED EQUAL ?h}?d%?SI'T%gTTHE APPROVAL BY
3 (TYP.)A»l /VJ \
[ 3 [ ] » rl s J - L]
] I I I .
T S #4 BARS,
E | ’,7_12" C~C EW.
" ~ STEPS, SEE
o 6 (VP —= | |=— jl_\ e STD. W-36
= . ” o PIPE SEAL, SEE
< . STD, W-35
{( e _ - — D o s g
SR B ST
T e [ [ ] [] * ] [] - [
PROFILE
TOWN OF TYPICAL METER VAULT
(2" METERS AND LARGER)
KEEDYSVILLE
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PROJECT : PROJECT NO.:
CONTRACTOR: SHEET NO.:
/" TREPARED BY: PHONE NO: DATE:
 |URAWING REFERENCE ; REVISION DATE:
LOCATION: PIPE SIZE:
TYPE /CLASS:
BENCH MARK : FILE NAME:
oP PIPE PROFILE VIEW TYPE OF RESTORATION
STATION TOP P GROUND [cUT TO REMARKS
ELEV. ELEYV. ToP pipE |SHOW STN @ CHG OF TYPE
wm!
n KEEDYSVILLE SHEET
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PROJECT: PROJECT NO.:

DRAWING REFERENGCE: DATE:

CONTRACTOR:

FROM STATION: TO STATION:

REFERENCE: AWWA C—600-05

_______ CAUTION: TEST PROCEDURES
HERE ARE ONLY TO BE USED
WITH KEEDYSVILLE WATER SYSTEM,

TYPE OF MAIN PIPE BEING TESTED

SIZE OF MAIN BEING TESTED ___.... TOTAL L.F.

HYDROSTATIC TEST PRESSURE REFER TC SECTION 308, PARAGRAPH 306.04

1, TEST PRESSURE AT THE PUMP SHALL BE SUFFICIENT TO CAUSE THE PRESSURE IN THE SEGMENT OF MAIN
UNDER TEST TO BE 50 PSt ABOVE THE NORMAL WORKING PRESSURE IN THE MAIN,

2. WORKING PRESSURE AT A POINT IS CALCULATED BY TAKING THE ELEVATION OF THE POINT AND SUBTRACTING

IT FROM 592 FEET AND MULTIPLYING THE RESULT TIMES 0.43 FOR EXAMPLE, AT A TAP IN A MAIN AT 410 FEET
ELEVATION, THE WORKING PRESSURE 1S 592 FT MINUS 410 FT EQUALS 182 FT TIMES 0.43 EQUALS 78 PSI.

3. REQUIRED TEST PRESSURE AT THE TAR FOR THE PUMP IS CALCULATED BY TAKING THE ELEVATION OF THE TAP
AND SUBTRACTING IT FROM 708 FEET AND MULTIPLYING THE RESULT TIMES 0.43. FOR EXAMPLE, AT A TAP
IN THE MAIN AT 410 FEET ELEVATION, 708 FEET MINUS 410 FEET EQUALS 298 FEET TIMES 0.43 EQUALS
128 PS| TEST PRESSURE REQUIRED.

4, MAINTAIN THE TEST PRESSURE FOR AT LEAST THREE (3) HOURS AFTER EXPULSION OF ALL AIR. ONCE TEST
IS STARTED, THE TEST PRESSURE MUST NOT BE ALLOWED TO VARY BY MORE THAN 5 PSI. IF OR WHEN THE
TEST PRESSURE DROPS BY 3 OR 4 PSI, THE OPERATOR MUST ADD MAKE UP WATER TO BOOST THE PRESSURE

BACK UP TO THE TEST PRESSURE., THE AMOUNT OF MAKE UP WATER SUPPLIED DURING THE TEST MUST BE
MEASURED BY AN APPROPRIATE METER OR AN APPROVED CALIBRATED CYLINDRICAL WALL BUCKET.

DETERMINE ALLOWABLE LEAKAGE IN GALLONS PER HOUR

1. CALCULATION: L = (S) X (D) X (SQUARE ROOT OF P) DWVIDED BY 148,000. (FOR DUCTILE IRON PIPE)
L = ALLOWABLE LEAKAGE IN GALLONS PER HOUR, S = LENGTH OF MAIN IN FEET, P = TEST PRESSURE IN PS
EXAMPLE: FOR 900 FEET OF 8—INCH PIPE AT 95 PSI, THE ALLOWABLE LEAKAGE RATE IS 0.47 GPH

2. USING TABLE BELOW

BEGIN:_..____AM. P.M.
ALLOWABLE LEAKAGE PER 1000 FEET OF MAIN
PRESSURE (P) 100 | 150 | 200 END:__.._AM.P.M.
DIBMETER (D) ALLOWABLE LEAKAGE PER 1000 FEET OF MAIN
INCHES (L) U.S. GALLONS PER HOUR TEST PERIOD:____ HOURS
4" 0.27 0.33 0.38
6" 0.41 0.50 0.57
TEST PRESSURE:____
8" 0.54 0.66 0.76
" . €.83 0.85
10 0.68 WATER USED:_..__GALLONS
12" 0.81 0.99 1.15

3 NOTE: IF MORE THAN ONE DIAMETER OF PIPE IS UNDER TEST, FiLL OQUT THIS FORM FOR EACH SiZE
4. NOTE: ALL VISIBLE LEAKS MUST BE REPAIRED

5. HOW MANY TESTS WERE REQUIRED TO ACHIEVE ACCEPTANCE?

TEST CONDUCTED BY:

INSPECTOR CONTRACTOR'S REPRESENTATIVE

HYDROSTATIC AND
TOWN OF LEAKAGE TEST
KEEDYSVILLE
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N

CONCRETE FIELD DATA

PROJECT: PROJECT NO.:
CONTRACTOR: SLUMP:
SUPPLIER: AIR CONTENT:
TRUCK NO.: TEMP.  AIR:
TICKET NO.: CONC.:
LOCATION: REQUIRED STRENGTH P.S.I.
AL DAYS
SAMPLES MOLDED BY: DATE:
TESTED BY:
CONCRETE TEST RESULTS
COMPRESSIVE
SET NUMBER CYLINDER NUMBER AGE AT TEST DATE STRENGTH

BY:

TOWN OF
KEEDYSVILLE

CONCRETE TEST DATA

JUNE 2008
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P SECTION I: TO BE COMPLETED BY CONTRACTOR (ATTACH TO EACH COPY OF SUBMITTAL)
PROJECT: PROJECT NO.:
SUBMITTAL. NO.:
CONTRACTOR: DATE:
ADDRESS: SHEET 1 OF
CONTACT PERSON: PHONE: ( )
SPECIFICATION REFERENCE:
DRAWING{S) REFERENCE:
SPECIFIC APPLICATION/USE:
PRODUCT NAME:
MODEL/TYPE/SERIES: FOR SIZE(S):
MODEL /TYPE/SERIES: FOR SIZE(S):
MANUF.: SUPPLIER:
PHONE: ( ) PHONE: ( )
f"‘“«
SECTION Il TO BE COMPLETED BY KEEDYSVILLE CONSTRUCTION MANAGEMENT
COMMENTS:
APPROVED
AFPROVED AS NOTED
REVISE & RESUBMIT
NOT AS SPECIFIED
BY: — . DATE:
WN OF SHOP DRAWING
—~ TO COVER SHEET

JUNE 2008
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