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INTRODUCTION/PURPOSE



CITY OF CONNELL, WASHINGTON
PUBLIC WORKS STANDARDS

INTRODUCTION / PURPOSE

These City of Connell Public Works Standards, Standard Specifications, and City of Connell
Standard Plans have been prepared by City Staff and Anderson Perry & Associates, Inc., under
authorization of the City Council. The standards are intended to establish the requirements for
designing, building, and modifying infrastructure that is or will be owned and maintained by the
City.

The City engineers, developers, contractors, homeowners, and others engaged in the
construction or repairs of the City facilities shall comply with the requirements of the
document.

All users of these documents shall incorporate the requirements into the specific project for
which they will be used. Plans and specifications shall be stamped and signed by the
responsible Engineer and shall be submitted to the City for review prior to their use on a project
within the City.

04/2012
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GENERAL REQUIREMENTS

A. DEFINITIONS
1. City - City of Connell, Washington, a municipal corporation and authorized City Personnel.
2. City Engineer - The Engineer, and his/her representative, authorized by the City of Connell to act

as the City’s representative in engineering matters as they relate to improvements to the City’s
infrastructure or construction of new infrastructure to be built by developers and then
dedicated to the City.

3. Contractor - The person, firm, or corporation that has contracted to construct City infrastructure
improvements for which the City will ultimately have ownership; or a developer, and including
the developer’s engineer, construction inspector, etc.

4, Drawings - The Project Plans prepared by a Professional Engineer licensed in the State of
Washington that depict the detailed characteristics and scope of work for a particular
infrastructure improvement project; and the City of Connell Standard Plans.

5. Specifications - The detailed project specifications prepared by a registered Professional
Engineer that consist of written descriptions of a technical nature of materials, equipment,
construction systems, standards, and workmanship for a particular infrastructure improvement
project; and the City of Connell Standard Specifications.

B. SUMMARY OF WORK

All Work performed in the City of Connell shall conform to these General Requirements, the City of
Connell Standard Specifications, and the City of Connell Standard Plans.

C. ABBREVIATIONS

The following abbreviations of Associations, units of measurement, and miscellaneous items are defined
as they may be used in these Standards. This list may not be all-inclusive.

Associations

AASHTO American Association of State Highway and Transportation Officials
ACI American Concrete Institute
AGC Associated General Contractors of America
AlA American Institute of Architects
AISC American Institute of Steel Construction
AlSI American Iron and Steel Institute
ANSI American National Standards Institute
APA American Plywood Association
APWA American Public Works Association
AREA American Railway Engineering Association
ASME American Society of Mechanical Engineers
04/2012 GR-1 General Requirements
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ASTM
AWS
AWWA
CRSI
DIPRA
ICEA
IEEE
IPCEA
ITE
NEMA
NFPA
SAE
SSPC
WWPA

MUTCD
NEC
NEPA
RCW
SEPA
UBC

UL

UPC
WAC

BIA
BLM
BOR
DOD
FHWA
LCDC
NMFS
NRCS
OSHA
USDA
USEPA
USFS
USF&W

04/2012
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American Society for Testing and Materials
American Welding Society

American Water Works Association

Concrete Reinforcing Steel Institute

Ductile Iron Pipe Research Association
Insulated Cable Engineers Association
Institute of Electrical and Electronics Engineers
Insulated Power Cable Engineers Association
Institute of Transportation Engineers

National Electrical Manufacturer's Association
National Fire Protection Association

Society of Automotive Engineers

Steel Structures Painting Council

Western Wood Products Association

Codes and Acts

Manual on Uniform Traffic Control Devices
National Electrical Code

National Environmental Policy Act

Revised Code of Washington (Laws of the State)
State Environmental Policy Act

Uniform Building Code

Underwriter’s Laboratory

Uniform Plumbing Code

Washington Administrative Code

Federal Agencies

Bureau of Indian Affairs

Bureau of Land Management

Bureau of Reclamation

Department of Defense

Federal Highway Administration

Land Conservation and Development Commission
National Marine Fisheries Service

Natural Resources Conservation Service
Occupational Safety and Health Administration
U.S. Department of Agriculture

U.S. Environmental Protection Agency

U.S. Forest Service

U.S. Fish and Wildlife

GR-2
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GENERAL REQUIREMENTS

State Agencies

WISHA Washington Industrial Safety and Health Administration
WSDOT Washington State Department of Transportation

AC
ACP
BST
C.l.
CL
C.0.
Cl.
cfm
Conc.
Culv.
cy, Cy,,

or Cu.Yd.

DI
Dia.
Ea.
Elev.
EL or El.
ESAL
Est.
Extg.
F

F.F.
FLG
fps
Ft.
gpm
HDPE
HMA
Hp
1.D.
I/1

In.
Incl.
Inv.El.
Irr

L

Lb.

L.F. or Lin.Ft.

LS or L.S.

04/2012

Units of Measurement and Abbreviation

(Partial Listing)
Asbestos Cement or Asphalt Concrete
Asphalt Concrete Pavement
Bituminous Surface Treatment
Cast Iron
Centerline
Clean Out
Class
Cubic Feet Per Minute
Concrete
Culvert

Cubic Yard(s)

Ductile Iron

Diameter

Each

Elevation

Elevation

Equivalent Single Axle Load
Estimate or Estimated
Existing

Fahrenheit

Finished Floor

Flange

Feet Per Second

Foot or Feet

Gallons Per Minute
High Density Polyethylene
Hot Mix Asphalt
Horsepower

Inside Diameter
Infiltration/Inflow
Inch or Inches
Including

Invert Elevation
Irrigation

Liter

Pound(s)

Linear Foot (Feet)
Lump Sum
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Max.
MH
MJ
Min.
MPH
N.T.S.
0O.C.
0.D.
PL
PVC

psi

REQD.
RPM
R/W

SCH

SD

Sht.

Stl.
SWL
SY, S.Y,,

or Sq.Yd.

TDH
™
Typ.
W
WS

D. PROJECT SAFETY

GENERAL REQUIREMENTS

Maximum
Manhole
Mechanical Joint
Minimum

Miles Per Hour
Not to Scale

On Center
Outside Diameter
Plate

Polyvinyl Chloride
Pounds Per Square Inch
Flow Rate

Radius

Required
Revolutions Per Minute
Right-of-Way
Sanitary Sewer
Schedule

Storm Drain
Sheet

Steel

Static Water Level

Square Yard

Total Dynamic Head
Test Method
Typical

Water

Wood Stave

The Contractor shall be solely responsible for initiating, maintaining, and supervising all safety
precautions and programs in connection with the Work, including excavation safety. The Contractor
shall comply with all applicable laws, ordinances, rules, regulations, and orders of any public body

having jurisdiction as it relates to project and work safety.

The Contractor shall maintain local access to area residents and emergency traffic throughout the life of
the project and coordinate construction activities closely with area residents to keep them informed of

operations that may impact their use of any streets or roadways.

All signs, barricades, barriers, lights, cones, trench boxes, shoring/bracing, and other such "devices"
required to warn, protect, or direct the public and workmen during the lift of the Contract shall be
furnished, installed, moved, and removed by the Contractor. When conditions warrant their use,

flagpersons shall also be provided by the Contractor.

04/2012
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GENERAL REQUIREMENTS

The City is not responsible for determining whether proper safety precautions, etc., are being utilized.
Should the Contractor fail to furnish the necessary protective measures, the City may, but shall not be
required to, bring to the Contractor's attention by written notice of such failure and the Contractor shall
undertake such corrective measures as is proper.

All construction work shall be performed in accordance with the provisions of the Industrial Safety
Health Administrative Safety Standards of the State of Washington Department of Labor and Industry,
and other applicable regulations. It shall be the Contractor's responsibility to meet all requirements of
Chapter 296 of the State of Washington Administrative Rules.

The materials used for and the installation of all warning and traffic control devices shall conform to the
Standard Specifications for Road, Bridge, and Municipal Construction - current edition, Washington
State Department of Transportation, and the Manual of Uniform Traffic Control Devices for Streets and
Highways, U.S. Department of Transportation, Federal Highway Administration, current edition.

It shall be the Contractor's sole responsibility to provide a "competent person" as defined in the
regulations to be on the project site during all trenching operations. The "competent person" appointed
by the Contractor shall fulfill all requirements of the regulations.

Prior to opening an excavation, the Contractor shall arrange for field location of utility installations such
as sewer, telephone, fuel, electric, gas, water lines, or any other underground installations that
reasonably may be expected to be encountered during the excavation work. When excavation
operations approach the estimated location of underground installations, the Contractor shall
determine the exact location of the installations by safe and acceptable means. While the excavation is
open, underground installations shall be protected, supported, or removed as necessary to safeguard
workers.

It shall be the Contractor's responsibility to provide all physical barrier protection at all excavations. All
wells, pits, shafts, etc., shall be barricaded or covered. Further, no trenches shall be left open at any
time unless guarded with adequate barricades, warning lamps, and signs. Proper traffic and pedestrian
control shall be provided by the Contractor.

MATERIALS SUBMITTALS

The Contractor shall submit Shop Drawings, samples of materials, and/or manufacturer's data sheets as
deemed necessary by the City.

All submittals or resubmittals shall be accompanied by and furnished in accordance with the Transmittal
of Shop Drawings, Equipment Data, Material Samples, or Manufacturer’s Certificates of Compliance
form provided at the end of these General Requirements. All submittals shall be submitted at a time
sufficiently early to allow review of same by the City.

QUALITY CONTROL
The Contractor shall be responsible for providing his/her own construction testing, monitoring, and

quality control program to ensure the materials used on the project and in the Contractor’s operations
are in compliance with these Standard Specifications and City of Connell Standard Plans. The Contractor

GR-5 General Requirements
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GENERAL REQUIREMENTS

will perform tests and use test methods as required in the Standard Specifications for Road, Bridge, and
Municipal Construction - current edition, Washington State Department of Transportation. A written
quality control program shall be provided to the City for review prior to any work being performed. The
plan shall describe how the Contractor will monitor and ensure quality control throughout the work.
Materials, equipment, or work that fails to meet these Standard Specifications and City of Connell
Standard Plans shall not be used in the Work.

The City or representative will at all times have access to the Work. In addition, authorized
representatives and agents of any participating federal or state agency shall be permitted to review all
Work, materials, invoices of materials, and other relevant data and records. The Contractor will provide
proper facilities for such access and observation of the Work and also for any review or testing thereof.
The Contractor shall notify testing personnel, including testing personnel provided by the City, at least
24 hours in advance of operations to allow for personnel assignments and test scheduling. All materials
to be tested shall be provided by the Contractor at his/her expense. After tests are completed, the
Contractor shall be responsible for repairing test areas to match original conditions. The Contractor
shall pay for all additional reviews and retesting required because of defective work or ill-timed notices.

Tests or reviews by the City or others shall not relieve the Contractor from his/her obligations to
perform the Work in accordance with the requirements of these Standard Specifications and City of
Connell Standard Plans and does not make the City, or others, an insurer of the Contractor’s Work.

REVIEW OF WORK

It is not the intent of the City to provide continuous or full-time observation of all Work. When required
by the City, the Contractor shall fax the City a daily report of his Work progress and proposed Work
schedule for the next two days.

COOPERATION WITH OTHERS

The Contractor shall cooperate with the residents and business owners in the area to provide good
access to private property whenever possible. Sidewalks shall be kept clear at all times of any
construction materials. Barricades, traffic cones, blinkers, and signing shall be used to direct the public
through the Work area safely.

PROTECTION OF EXISTING FACILITIES

1. The Contractor shall be responsible for the protection and perpetuation of existing land survey,
property, or construction monuments. The Contractor shall give the City a minimum of 48 hours
notice prior to working in the vicinity of any such monument that he/she may disturb so the City
can arrange for such monuments to be referenced. When proper notice is provided, the City
shall have any disturbed monuments restored following construction. Should the Contractor fail
to provide adequate notice to the City, he/she shall be responsible for the expense of having the
disturbed monument restored by a qualified surveyor.

The Contractor shall carefully preserve benchmarks, reference points, and stakes set by others.
In the case of willful or careless destruction by the Contractor, he/she shall be charged with the

GR-6 General Requirements
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resulting expense of replacement and shall be responsible for any mistakes or liability that may
be caused by the loss or disturbance.

The Contractor shall be responsible for the actual locating and protecting of existing utilities.
The Contractor, prior to commencement of work, shall contact existing Utility Companies such
as water, sewer, power, telephone, gas, etc., to have the Utility Companies locate all utilities
which will be affected by the work to be performed. The Contractor shall give 48-hour
notification in accordance with RCW 19.122. The "call before you dig" number is 1-800-553-4344 or
811. The Contractor shall perform all necessary coordination work with the Utility Companies in
performing the work and shall be fully responsible for any damage to existing utilities caused by
the Contractor's operations. The Contractor shall make any advance exploration necessary to
protect all existing utilities and to properly plan the installation of pipelines or other work to the
design line and grade.

The owner of the utilities shall normally be responsible for taking the utility out of service if
necessary for the performance of the work; i.e., shutting valves, etc. In the case of water valves,
the owner of the water system may operate the valves or request the Contractor to do so.
When the Contractor is requested to do so, the Contractor shall operate water valves as a
normal part of the work at no additional cost to the City. All water valves shall be operated as
instructed by the owner of the valves. It can be expected that some valves may not fully
operate properly which may require that additional valves be operated. This situation shall be
considered a normal requirement of the work.

The Contractor shall receive prior approval from the appropriate authority or utility owner
before any public or private utility service is interrupted. The Contractor shall give a minimum
of 4 hours notice to all utility customers who will be affected by the Contractor's operations. No
utility service shall be disconnected or interrupted for more than 9 hours or as required by the
utility owner, whichever is less, in any 24-hour period. When disruption of service will be longer
than 9 hours in any one day, the Contractor shall provide safe and appropriate temporary
service. All temporary service shall be coordinated with the utility owner. When regular utility
service interruption is required during the course of the work, the Contractor shall submit a
written plan to the City and utility owner which details proposed work plan notification
procedures, and estimated extent of service interruption. The Contractor must obtain written
approval of his plan from the utility owner prior to interrupting the utility service. As a
minimum, notification shall include door hangers and public notification in the newspaper and
radio, as appropriate. Personal contact shall be made where practical. The Contractor shall
make every effort possible to provide continuous utility service to all utility customers.

The Contractor shall arrange his/her work schedule such that all phases of Work, once started,
shall be diligently pursued until completed. The intent is that the work area shall not be
disturbed for undue periods of time. Work shall not be left uncompleted. If the City determines
that Work is not being diligently completed, he/she shall request the Contractor to complete
said Work.

Cleaning up shall be a continuing process from the start of the Work to final acceptance of the
project. The Contractor shall, at all times, at his/her own expense and without further order,

GR-7 General Requirements
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keep property on which Work is in progress free from accumulations of waste material or
rubbish caused by employees or by the Work, and at all times during the construction period
shall maintain structure sites, rights-of-way, easements, adjacent property, and the surfaces of
streets and roads on which Work is being done in a safe condition for the Contractor's workers
and the public. Accumulations of waste materials that might constitute a fire hazard will not be
permitted. Spillage from the Contractor's hauling vehicles on traveled public or private roads
shall be promptly cleaned up. The Contractor shall take appropriate action to control dust
caused by his/her operations. This shall include, but not be limited to, watering of exposed
areas, cleaning of roadways, etc. This is considered a normal part of the construction project.
Upon completion of the Work, the Contractor shall, at his/her own expense, remove all
temporary structures, rubbish, waste material, equipment, and supplies resulting from his/her
operations. He/she shall leave such lands in a neat and orderly condition that is at least as good
as the condition in which he/she found them prior to his/her operations. Should the Contractor
fail to provide said cleanup upon 24-hour written notice, the City shall have the right to perform
such Work at the expense of the Contractor and withhold the cost from the Contractor's
payments.

The Contractor shall replace or restore, equivalent to their original condition, all surfaces or
existing facilities disturbed by his work, whether within or outside of the work areas.
Restoration work will include, but is not limited to, roadways, utilities, structures, landscaping,
etc.

STARTUP AND TRAINING

It shall be the Contractor's responsibility to install all system components in accordance with the
Manufacturer's recommendations.

As part of this Work, the Contractor shall provide startup training to the City in sufficient detail so the
City is fully familiar with the proper operation and maintenance of project components and systems.
The startup training shall occur after the construction work is complete and properly functioning. This
work may also include development of an Operation and Maintenance Manual.

RECORD DRAWINGS

The Contractor shall maintain on the job site an up-to-date, complete, and accurate set of record
drawings. These drawings shall include all Work performed by the Contractor and shall note any
changes or deviations made from the details shown on the construction drawings. Such deviations
would include, but not be limited to, dimensional changes, location, grade changes, elevation changes,
material type, configuration, etc. All changes shall be neatly and accurately shown on the record
drawings. The record drawings shall also include all required job photos.

The Contractor shall provide at least two swing tie references to all buried service line taps, valves,
manholes, etc., from an above-ground reference point. Swing tie measurements shall be from some
permanent reference point, i.e., house corner, fire hydrant, power pole, etc. All ties shall be provided in
such a way that the buried utility can be accurately located after construction work is complete. All
buried improvements shall be described in detail including location, type, size, depth, brand name,
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GENERAL REQUIREMENTS

model numbers, etc. Buried improvements shall include valves, fittings, repair clamps, connections to
existing lines, etc. All offsets shall be appropriately noted on the drawings.

The Contractor shall also note the locations, types, size, depth, etc., of any existing utilities encountered
during the performance of the Work. The record drawings shall be available for inspection during the
project by the City. The Contractor shall keep the record drawings current each day to avoid loss of
critical or important information.

Upon completion, two paper copies on 11" x 17" paper and one electronic copy in PDF format shall be
submitted to the City. Incomplete or inaccurate drawings will be returned for revision and resubmittal.
Final acceptance will not be granted without acceptable record drawings.

04/2012 GR-9 General Requirements
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR MANUFACTURER’S CERTIFICATES OF COMPLIANCE

DATE

NO.

SECTION 1 — REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section will be initiated by the Contractor)

TO ENGINEER/CITY: FROM CONTRACTOR: PROJECT CHECK ONE:
O THISISANEW
TRANSMITTAL
O THISISA
RESUBMITTAL OF
TRANSMITTAL
ITEM DESCRIPTION OF ITEM SUBMITTED MRG. OR CONTR. CAT. CURVE DRAWING No. OF CONTRACT REFERENCE DOCUMENT
No. (Type, size, model number, etc.) OR BROCHURE NO. COPIES COMMENTS
SPEC. SECTION NO. DRAWING SHEET NO.
REMARKS | certify that the above-submitted items have been

reviewed in detail and are correct and in strict
conformance with the contract drawings and
specifications except as otherwise stated.

NAME AND SIGNATURE OF CONTRACTOR
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STANDARD SPECIFICATIONS
SECTION 1
EXCAVATION AND BACKFILL OF TRENCHES

PART 1 - GENERAL

1.1 Summary

These specifications cover the excavation and backfill of trenches for the installation of storm sewer,
sanitary sewer, water lines, service lines, pressure sewer lines, and other underground utilities. This
work must also conform to the City of Connell Standard Plans and the General Requirements.

PART 2 - MATERIALS

2.1 Bedding and Select Backfill

Bedding and select backfill shall be crushed surfacing top course per WSDOT Standard

Specification 9-03.9(3) or native sand when approved by the City and shall conform to the Standard
Specifications for Road, Bridge, and Municipal Construction - current edition, Washington State
Department of Transportation.

2.2 General Backfill

A

General backfill will consist of material excavated from the trench, or material imported by the
Contractor. General backfill material shall be free of vegetative matter, boulders (10-inch plus),
frozen material and any other unsuitable material, and shall have a moisture content that will
allow for the required compaction of the general backfill material unless approved otherwise by
the City. Use of backfill material containing consolidated masses 10-inch in diameter or greater
is prohibited.

When necessary, the Contractor shall selectively separate suitable general backfill material from
unsuitable general backfill material.

PART 3 - EXECUTION

3.1 Clearing and Grubbing

A.

04/2012

Contractor shall do all clearing and grubbing and removal of structures, etc. necessary to permit
proper installation of the pipeline and to eliminate the possibility of stumps, logs, brush, or
rubbish being mixed with the backfill material. A sufficient amount of all stumps and stump
roots shall be removed so that any future removal of any remaining parts of the stumps and/or
roots will not damage the pipeline. All stumps, roots, logs, brush, and rubbish shall be removed
and disposed of in conformance with the requirements of local authorities controlling air
pollution, and solid waste disposal.

Should the area in which construction takes place be served by rural mail carrier service, the
Contractor shall cooperate with the mail service and re-install, in a convenient location, any
rural mail boxes which will have to be removed or be blocked by construction operations. As
soon as the work is completed, all mail boxes removed shall be replaced undamaged in their
original location.

1-1 Excavation and Backfill of Trenches
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STANDARD SPECIFICATIONS
SECTION 1
EXCAVATION AND BACKFILL OF TRENCHES

C. As soon as the work is completed, all signs, guardrails, utility poles, fences, etc., which were
moved for the construction operation shall be replaced undamaged in their original location.
Damaged items shall be replaced by the Contractor with new items of equal quality.

3.2 Cutting of Asphalt Pavement and Concrete Sidewalks, Curbs and Driveways

A Where the excavation is made in a paved street, the asphalt surface shall be cut on each side of
the trench prior to excavation, to provide a vertical joint in the surface. Cutting of the asphalt
will be made with a saw designed for the cutting of asphalt.

B. Prior to excavating across a concrete structure such as a curb, sidewalk, or driveway, the
Contractor shall saw cut and remove a section of the structure in order to provide for his
excavation. The dimensions of the removed section shall be such that the Contractor's
excavation will not result in undermining of the remaining structure.

C. The Contractor shall cut the concrete structure with a diamond saw or other equipment
designed for that purpose such that a neat, straight, vertical edge is left on the remaining
concrete structure. The Contractor shall similarly cut and remove any such concrete structure
undermined or damaged by his construction work.

D. Following proper backfill and compaction of his excavation, as specified herein, the Contractor
shall repair streets, replace the curbs, sidewalks, or driveways in conformance with surface

restoration, equal to the condition prior to removal.

33 Trench Excavation

A. When solid rock is encountered in trench excavation, the City shall be notified immediately.
B. Trench Width
1. The maximum trench width in the pipe zone shall be 2 feet plus the O.D. of the pipe and

the minimum trench width in the pipe zone shall be 1 foot plus the O.D. of the pipe.
This width shall be maintained to the top of the pipe.

2. The maximum clear width above the top of the pipe will not be limited except in cases
where excess width of excavation would cause damage to adjacent structures or
utilities.

C. Exploratory Work

Contractor shall perform appropriate exploratory work to locate utilities when they are known
to exist but the specific location is unknown or not marked accurately. Appropriate exploratory
work shall be performed in these situations.

04/2012 1-2 Excavation and Backfill of Trenches
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STANDARD SPECIFICATIONS
SECTION 1
EXCAVATION AND BACKFILL OF TRENCHES

Shoring, Sheeting, and Bracing of Trenches

A.

The Contractor shall adequately sheet and brace the trench during excavation whenever
necessary to satisfy trench safety standards, prevent cave-ins, or to protect adjacent structures
or property. Where sheeting and bracing are used, the Contractor shall increase trench widths
for the bracing material accordingly.

The sheeting must be kept in place until the pipe has been placed, backfilled at the pipe zone,
tested for defects, and repaired if necessary. All sheeting, shoring, and bracing of trenches shall
conform to the requirements of the public agency having jurisdiction.

Dewatering Excavated Areas

A.

All groundwater, seepage, or stormwater that may occur or accumulate in the excavation during
the progress of the work shall be removed. In areas where the nature of soil and hydrostatic
pressures are of such a character as to develop a quick condition in the earth mass of the trench,
the dewatering operation shall be conducted so that the hydrostatic pressure will be reduced to
or near zero in the immediate vicinity of the trench.

All excavations shall be kept free of water during the construction or until otherwise requested
by the City.

The Contractor shall dispose of all waste and water removed from the trench. Disposal shall be
in accordance with all state and local regulations.

Location of Excavated Materials

A.

During trench excavation, the excavated material shall be located within the construction
easement or right-of-way so that the excavated material will not obstruct any private or public
traveled roadways or streets, or cause undue damage to the streets.

Contractor shall provide means of containing overly saturated soils, i.e., muck, or remove the
muck from the work area as it is excavated, if such soils are encountered in the excavation. The
intent is to prevent excessive damage or disruption to street rights-of-way or easement beyond
what would normally occur during such work. Pile and maintain material from trenches so that
the toe of the slope of the material excavated is at least two feet from the edge of the trench. It
shall be the Contractor's responsibility, however, to determine the safe loading of all trenches.

Disposal of Excavated Materials

Contractor shall dispose of all excavated material, which is not required for, or is unsuitable for, backfill.
The Contractor's method of disposal shall comply with regulations of the governing body having
jurisdiction.

1-3 Excavation and Backfill of Trenches

S:\DOCS\CONNELL\W68-208 WTR SWR ST STNDS\STANDARDS\APRIL 2012\EXCAVATION & BACKFILL OF TRENCHES.docx Anderson Perry & Associates, Inc.



3.8

3.9

3.10

04/2012

STANDARD SPECIFICATIONS
SECTION 1
EXCAVATION AND BACKFILL OF TRENCHES

Trench Backfill

A.

All backfill material shall be placed into the trench so that free fall of the materials into the
trench is prevented until at least two feet of cover is provided over the pipe. Under no
circumstances shall sharp or heavy pieces of material be allowed to drop directly onto the pipe.
Methods of backfilling, other than as specified herein, shall be used only upon the approval of
the City.

Bedding and Select Backfill

1. A minimum 4-inch depth of bedding shall be placed on the trench bottom, compacted
to 85 percent of the maximum density as determined by ASTM D698 or WSDOT Test
Method 606, as applicable, and smoothed to provide uniform bedding so the pipe is
supported along its full length and not by the bells. Bell holes at each joint shall be
provided to ensure support along the entire pipe length.

2. It shall be understood that the 4-inch depth is a minimum depth only, not an average
depth and does not preclude the Contractor at his option from placing additional depth
of bedding to facilitate his work. Once the pipe is properly installed, the bedding
material shall be brought up to the spring line of the pipe in 4-inch lifts and compacted
to 85 percent density. Care shall be used to ensure that the bedding material is properly
worked under the haunch of the pipe for its full length.

3. Select backfill shall then be brought up in 4-inch lifts to a minimum 6 inches above the
top of the pipe, leveled and compacted to 85 percent of ASTM D698 or WSDOT Test
Method 606, as applicable, density. Compaction of the bedding and select backfill by
hand tamping will be allowed if the 85 percent density is achieved; otherwise,
mechanical tamping will be required.

General backfill shall be placed in horizontal lifts not to exceed 12 inches in depth and
compacted to 90 percent of the laboratory density as determined by ASTM D1557 or WSDOT
Test Method 606, as applicable. The method of compaction shall be selected by the Contractor.

Execution of Dust and Mud Control

If the Contractor fails to properly control the dust and mud, the City may request him to do so in writing.
If, after 24 hours from this request, the Contractor has not corrected the dust or mud problem, the City
may elect to have the corrective work performed and charge the Contractor for the cost of this work.

Restoration, Finishing, and Cleanup

A.

The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, sidewalks,
trees and shrubbery, lawns, pastures and fences, or other existing facilities disturbed by his
work unless otherwise specified. Restoration and cleanup shall be a continuing operation and
shall be diligently pursued until completed.

1-4 Excavation and Backfill of Trenches
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B. All surplus material and temporary structures as well as excess excavation shall be removed by
the Contractor and the entire site of Contractor operations shall be left in a neat and clean
condition.

C. Surface restoration shall be performed in accordance with Standard Specification 6,

Surface Restoration. All other existing facilities shall be replaced or restored equal to their
original condition.

04/2012 1-5 Excavation and Backfill of Trenches
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PART 1 - GENERAL

11

1.2

13

14
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Scope

A.

These specifications cover the furnishing and installation of potable water lines, valves, fittings,
and related appurtenances. This work includes, unless otherwise specified, furnishing all labor,
materials, tools, equipment, and incidentals required to construct a complete water line ready
for service as outlined on the City of Connell Standard Plans, the General Requirements, and in
these Standard Specifications.

Requirements for excavation and backfill of trenches, surface restoration, traffic control, and
special appurtenances, etc., are specified under other Standard Specifications, when applicable.

Items specified in this Standard Specification are intended to be broad in scope and may not
always apply to all items of work to be constructed.

Specifications References

Specification references made herein for manufactured materials such as pipe, valves, fittings, refer to
designations for the American Water Works Association (AWWA), American National Standards
Institute, Inc. (ANSI) or to the American Society for Testing and Materials (ASTM) as they are effective on
the date of start of work.

Catalog Information

Catalog information on all equipment and materials to be installed shall be submitted to the City for
review prior to purchase and installation of the items as indicated in the "General Requirements"
Section E, Materials Submittals.

Interruption of Utility Service

See the "Protection of Existing Facilities" section of the General Requirements.

Delivery, Storage, and Handling

A.

Adequate precautions shall be taken to prevent damage to piping and protective coatings.
During transporting, pipe and other materials shall be secured individually by use of wood
spacer blocks, wood crates, or otherwise protected to prevent collision of individual pieces and
accompanying damage.

Where possible, all materials furnished by the Contractor shall be delivered and distributed at
the site by the Contractor so that each piece is unloaded opposite or near the place where it is
to be placed in the trench.

All pipe, fittings, valves, hydrants, and accessories shall be loaded and unloaded by lifting with
hoists or skidding so as to avoid shock or damage. During freezing weather, valves shall be

2-1 Water Lines
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stored to prevent accumulation of water in housing which could freeze and damage valves.
Under no circumstances shall materials dropped during handling be installed or be used in the
Work.

All pipes, valves, fittings, and all other materials used in the construction of the water lines shall
be carefully inspected by the Contractor prior to installation. All defective materials shall be
rejected.

Proper materials, tools, and equipment shall be used by the Contractor to provide safe and
convenient prosecution of the work.

Manufacturer’s Certification

The Contractor shall furnish to the City a sworn statement from the product manufacturer, stating that
inspection and all specified tests have been made on the supplied material and that the results thereof
comply with all appropriate specifications. The statement shall also state that all materials furnished are
in accordance with these Standard Specifications, the City of Connell Standard Plans, and that all
materials are new.

PART 2 - MATERIALS

2.1

2.2

04/2012

General

A

Pipe

The Contractor shall furnish and install water lines and valves of the size, type, class, and
material called for on the City of Connell Standard Plans and as specified. Where no specific
type of pipe is called for, the Contractor may select any type listed herein. Once a particular
type and manufacturer is selected, the Contractor shall use that type for the entire project
unless other types are specifically called for.

Materials and products which come into contact with drinking water supplied by public water
systems or which come into contact with drinking water treatment chemicals used by public
water systems shall meet the requirements of National Sanitation Foundation Standard 61
Drinking Water System Components - Health Effects (latest version) or equivalent. These
materials and products include, but are not limited to, process media, protective materials,
joining and sealing materials, pipes and related products, and mechanical devices used in
treatment, transmission, and distribution systems.

PVC Pipe
1. C900 Pipe

PVC pipe for water lines shall conform to AWWA C900 or DR 18 (150 psi) for pipe up to
12 inches in diameter. The pipe shall have flexible rubber gasketed joints. Pipe shall be
J-M Eagle Blue Brute, CertainTeed PVC Municipal Water Pipe, or approved equal.

2-2 Water Lines
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C905 Pipe

PVC pipe shall conform to AWWA C905, DR 25 (165 psi) for pipe from 14 inches to
30 inches in diameter. The pipe shall have flexible rubber gasketed joints. Pipe shall be
J-M Eagle Big Blue, Diamond Plastics Trans-21, or approved equal.

ron Pipe

Ductile iron pipe and fittings shall conform to AWWA C150, AWWA C115, AWWA C151,
AWWA C153, and AWWA C110 and shall be minimum pressure Class 350 unless
specified otherwise.

All ductile iron pipe shall have a bituminous sealed cement mortar lining conforming to
AWWA C104 on the interior.

All joints unless otherwise specified shall be push-on rubber gasket joints conforming to
AWWA C111 and shall be furnished complete with all necessary accessories.

a. Flanges for couplings and fittings shall conform to ANSI B16.1, 125 pound bolt
hole template.

b. Mechanical joints shall conform to AWWA C111.

When flanged pipe is required, the Contractor shall provide the D.I. pipe class required
by the flange manufacturer to ensure the pipe and flange units are compatible. This
data shall be provided to the City for review prior to ordering these materials.

C. High Density Polyethylene Tubing for Service Lines

1.

HDPE pipe shall be made from polyethylene resin compound with a minimum cell
classification of PE 445574C, or approved equal for PE 4710 materials in accordance
with ASTM D 3350. This material shall have a Hydrostatic Strength of 1,600 psi when
tested and analyzed by ASTM D 2837, and shall be a Plastic Pipe Institute (PPI) listed
compound. The raw material for the pipe shall contain a minimum of 2 percent, well
dispersed, carbon black.

IPS Pipe for sizes 3/4-inch through 2-inch shall be minimum SDR 9, Class 200 CTS size
manufactured in accordance with AWWA C901 and to the requirements of
ASTM D-2737 (CTS).

2-3 Water Lines

S:\DOCS\CONNELL\W68-208 WTR SWR ST STNDS\STANDARDS\APRIL 2012\WATER LINES.docx Anderson Perry & Associates, Inc.



STANDARD SPECIFICATIONS
SECTION 2
WATER LINES

2.3 Fittings for Iron and PVC Pipe

A. General

Unless specified otherwise, all fittings such as elbows, tees, crosses, valves, etc., shall
have mechanical joints conforming to AWWA C111 and shall be short-bodied compact
ductile iron fittings conforming to AWWA C153, Class 350.

2. When called for, flanged cast iron fittings shall conform to AWWA C110 with ANSI B16.1,
125-pound bolt hole template.

3. All fittings shall be cement mortar lined in accordance with AWWA C104.

4, Gaskets shall be either ring or full faced, 1/8-inch thick conforming to AWWA C111,
Appendix B.

B. Fitting and Joint Restraint

1. General. All fittings and pipe joints requiring restraint shall be restrained by mechanical
means unless otherwise shown on the drawings or allowed by the Engineer. All changes
in directions (both horizontal and vertical), all dead ends, and pipe joints within the
distances from fittings specified by the Engineer on the drawings shall be restrained.

2. Fitting Restraint. Ductile iron fittings shall be restrained by using flanged fittings or by
using mechanical joints with approved mechanical restraining devices such as the
MEGALUG?® series by EBBA Iron or equal.

3. Pipe Joint Restraint. Ductile iron pipe joints shall be restrained with field installed
restraining gaskets such as FIELDLOK™ gasket system as manufactured by United States
Pipe and Foundry Company or approved equal. PVC pipe joints shall be restrained with
a restraining harness such as EBBA Iron 1500 or 1600 series harness for NWWA C900
pipe or series 1100HV for AWWA C905 pipe or equal.

C. Water Main Couplings

1. Water main couplings shall be fabricated steel “Dresser” style couplings, or approved
equal, conforming to AWWA C219.

2. The Contractor shall provide the appropriate coupling and gaskets as required to match
the water lines types and sizes being utilized.

3. Couplings shall be rated for the working pressure of the pipe main for which they will be

04/2012

utilized.
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A. Gate Valves

Gate valves 2 inches and smaller shall be all bronze, non-rising stem, conforming to
Federal Specification WW-V-54, Type |, Class A and MSS SP-80, Class A rated for a
minimum working pressure of 125 psi.

Gate valves 2 1/2-inch to 12-inch shall conform to AWWA C509 or C515. Valves shall be
designed for 200 psi minimum working pressure and shall be of iron body, resilient
wedge, non-rising stem construction. Valves shall be equipped with O-ring type
packing. The valve shall have a 2-inch AWWA operating nut for buried service or as
directed by the City. The valve ends shall be of the type required to match the pipe to
which they will be connected. Valves shall have mechanical joint connections, unless
called for otherwise by the City. Valves shall be resilient wedge, Kennedy KSRW or
KSFW, Ken-Seal Il, M&H Style 4067 or 7000, Clow, or equal.

Gate valves 14-inch and 16-inch shall meet or exceed the requirements of AWWA C509
and shall also conform to the applicable requirements of AWWA C500. Valves shall be
designed for 200 psi minimum working pressure and shall be of iron body, resilient
wedge, non-rising stem construction. Valves shall be equipped with O-ring stem seal.
The valve shall have a 2-inch AWWA operating nut. The valve ends shall be of the type
required to match the pipe to which they will be connected or as directed by the City.
Valves shall be Metroseal 250 as manufactured by U.S. Pipe or equal.

Gate valves 18 inches and larger shall conform to AWWA C-500. Valves shall be
designed for 150 psi minimum working pressure and shall be of iron body, double disk,
parallel seat, bronze mounted, non-rising stem construction. Valves shall be equipped
with O-ring type packing. The valve shall have a 2-inch AWWA operating nut. The valve
ends shall be of the type required to match the pipe to which they will be connected.
Valve shall be M&H NRS Style 67 or equal.

B. Ball Valves

Ball valves 2 inches and smaller shall be bronze, conforming to Federal Specification WW-V-35,
Type Il, Class A, Style 3, rated for a minimum working pressure of 125 psi.

C. Butterfly Valves

1.

All butterfly valves shall be of the rubber-seated tight-closing type that shall meet or
exceed the requirements of AWWA C504. All valves shall be M&H 4500, Clow 4500, or
approved equal.

The valve shall be for buried service with a sealed gear operator having 2-inch AWWA
operating nut and shall open counter-clockwise.
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STANDARD SPECIFICATIONS

SECTION 2
WATER LINES
3. The valve ends shall be of type required to match the pipe to which they will be
connected.
Cast Iron Valve Box
1. Each valve shall be equipped with an adjustable cast iron box of the sliding type with a

base large enough to cover the top casting of the valve.

2. The diameter of the valve box shall be not less than five (5) inches, and shall be of such
length so as to provide the depth of cover over the pipe without full extension.

Fire Hydrants

A.

D.

Fire hydrants shall conform to AWWA C502 and shall have 5-1/4-inch main valve opening,
two 2-1/2-inch NST nozzles and one 4-1/2-inch NST pumper nozzle. Operating nut shall be
1-1/2-inch pentagon. Fire hydrants shall be Clow Medallion 2500 or M&H 929. No other
hydrants will be considered.

All hydrants shall have a minimum depth of bury of 42 inches. Where conditions require,
hydrant extensions shall be provided and installed to provide the proper placement and
installation of the hydrant.

Hydrants shall receive factory coats of OSHA, Safety Yellow enamel paint and shall also receive
an additional field coat after installation.

All hydrants shall be of the traffic model type.

Combination Air Release Valves

Air Release Valves shall be a combination air and vacuum type such as APCO No. 143 C or ValMatic No. 201C,
or approved equal, with 2-inch inlet and designed for 150 psi operating pressure.

Service Saddles

A.

Service saddles shall have a ductile iron body, wide stainless steel band, and stainless steel bolts
and nuts. Service saddles shall be Ford FS101 style for 3/4-inch and 1-inch taps and Ford FS$202
for all taps larger than 1 inch, or approved equal.

Saddle sizes and threads shall be compatible with the pipe type and sizes being utilized.

Service saddles are not required for ductile iron pressure class pipe for taps 1-inch and less.
Service saddles are required for ductile iron pressure class pipe for taps greater than 1-inch.
Service saddles used on PVC water mains shall be specifically sized at the factory for the type of
PVC water main used.

2-6 Water Lines
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SECTION 2
WATER LINES
Corporation Stops
A. Corporation stops shall be brass ball valve stops complying with AWWA C-800. Corporation

stops shall be Ford ball corp or approved equal.

B. Inlet threads and outlet connections shall be as required for type and size of water service lines
and service saddles being utilized.

Curb Stops
A. Curb stops shall be Ford brass ball valves or approved equal.
B. Valve configuration, inlet, and outlet requirements shall be as required for the size and type of

water service lines.
Service Line Couplings
A. Service line couplings shall be Ford pack joint couplings or approved equal.

B. Provide appropriate coupling as required to match water service lines types and sizes being
utilized. Appropriate stainless steel insert stiffeners shall be used for all PVC pipe and
polyethylene tubing.

C. Where metal pipe of dissimilar type are being connected, an insulating adaptor gasket such as
Dresser Style 65, or approved equal, shall be utilized to prevent galvanic corrosion.

Curb Stop Box

A. Each curb stop shall be equipped with an adjustable cast iron box of the sliding type and shall be
of such length so as to provide the depth of cover over the pipe without full extension.

B. The curb stop box shall be equal to Ford Arch Pattern Curb Boxes with 1-inch upper section and
stationary rod and Type PS plug style lid with pentagon bolt, or approved equal.

C. For service curb stops larger than 1-inch, a curb box base, Ford CB-7, shall also be provided.

Meter Setters

A. Meter setters for 1-inch and smaller meters shall be Ford 40 Series copper setter approved
equal.

B. Meter setters for 1-1/2-inch or 2-inch water meters shall be Ford 40 Series copper setters or

approved equal.

C. A Ford angle meter ball valve shall be provided on the meter inlet and a Ford cartridge check
valve shall be provided on the meter outlet.
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SECTION 2
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Provide appropriate meter setter heights, sizes, and connections, etc., as required for the meter
and water service lines sizes and types being utilized.

Schedule 40 PVC 1-inch pipe shall also be installed in the setter pipe eyelets to increase the
stability of the meter setting.

Automated Metering Reading (AMR) System

A.

Water Meters

1. Water meters for 3/4-, 1-, 1-1/2-, and 2-inch sizes shall be Neptune Model T-10 with
E-Coder R900i register.

2. For 3-inch size, the meter shall be Neptune HP turbine meter with AMR.

3. Meters shall meet or exceed the requirements of AWWA C700 latest revision. All
meters 2 inch and smaller shall read in cubic feet and meters larger than 2 inch shall
read in gallons.

4, All meters shall be short lay 3/4" size unless specifically called for otherwise or required
by the City. Provide one flanged 3-inch idler pipe to the City.

The Electronic Communication Register (ECR) shall be included with each meter size and shall
include the touch or inductive pad.

Water Meter Box and Cover

A.

Water meter boxes for 1-inch and smaller meters shall be a 13-inch x 24-inch polyethylene box
with recessed lid as manufactured by Raven Products, LLC. The lids shall include a hinged cast
iron reader lid and a recessed area for AMR/radio read. Other box manufacturers may be used
if approved by the City. Approval will only be granted if the Owner is satisfied that the alternate
box and lid are equal or better.

Meter box covers shall properly fit the meter box provided. Traffic rated lids shall be provided
in areas designated by the Owner.

Water meter boxes for 1 1/2-inch and 2-inch meters shall be a 17-inch x 30-inch polyethylene
box with recessed lid as manufactured by Raven Products, LLC. The lids shall include a hinged
cast iron reader lid and a recessed area for AMR/radio read. Approval will only be granted if the
Owner is satisfied that the alternate box and lid are equal or better.
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SECTION 2
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2.15 Locating Wire
A. Locating wire shall be a minimum of 12 awg UF solid copper with blue colored insulation. The

use of THHN wire will not be acceptable. The silicone splice kit shall be King Technology Model 50-566
or approved equal.

B. Where location wire is to be secured to the exterior of fire hydrants, valve boxes, posts, etc.,
stainless steel pipe straps shall be used.

2.16 Thrust and Anchor Blocks and Concrete Collars

A. Concrete used for thrust and anchor blocks, and concrete collars shall be Portland Cement
concrete with a 28-day compressive strength of 2500 psi.

B. Anchor rods shall be 3/4-inch diameter galvanized steel or epoxy coated reinforcement bar
conforming to AASHTO M284, embedded a minimum of 18 inches in the concrete.

2.17  Water Line Blowoff/Flush Type Hydrant
Flush type fire hydrant/blowoff shall be a dry barrel type with a 2 1/8-inch main valve opening and one
2 1/2-inch hose nozzle. The box shall have a non-locking lid. All applicable parts shall comply with
AWWA C502. The hydrant shall be a Mueller Co. 2 1/8” flush type hydrant, or approved equal.

PART 3 - EXECUTION

3.1 Trench Excavation and Backfill

Trench excavation and backfill shall be performed as specified in the Standard Specifications for
"Excavation and Backfill of Trenches" and the City of Connell Standard Plans.

3.2 Sequence of Water Line Work
A. The following is a general outline of the sequencings of the water line work. When more than a
few blocks of water line are involved, the project shall be divided into multiple work zones and
the sequence repeated for each area.

1. Pothole connection points and crossings to verify pipe size, type, and depth.

2. The Contractor shall obtain water shutoff tags from the City and provide the notices to
all water users expected to be impacted by the water shutoff. Notices shall be
distributed no later than 4:00 p.m. the day before the work is to be done.

3. Excavate and inspect the existing water lines and verify all required fittings are on site.
4, With the assistance of the City, shut off the necessary valves to isolate the existing
water line.
04/2012 2-9 Water Lines
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SECTION 2
WATER LINES
5. Once the connection is made, the existing water main shall be placed back into service.
6. New water mains shall be installed, disinfected, pressure tested, and flushed.
7. New service lines shall be installed, flushed, and connected to the existing service lines
as shown on the plans.
8. Complete the abandonment of existing water lines that are being replaced. Install blind

flanges, end caps, etc. at designated or required areas.
9. Remove abandoned hydrants and valves as identified and deliver them to the City Shop.

10. Complete surface restoration.

Record Drawings

The requirements for Record Drawings, etc., shall be as required in the General Requirements.

Installation of Pipe

A.

Water pipe shall be installed in accordance with best current practices as required by the
manufacturer and as specified herein. PVC pipe installation shall conform to the Uni-Bell Plastic
Pipe Association, "Guide for Installation of PVC Pressure Pipe for Municipal Water Main
Distribution Systems" and also AWWA M23 "PVC Pipe - Design and Installation." Ductile iron
pipe installation shall conform to the requirements of AWWA C600.

Water pipe shall be installed with bell ends laid facing in the direction of laying unless directed
otherwise by the City. Each pipe shall be properly bedded so as to be supported for the full
length of the pipe. A suitable foundation shall be achieved by a slight excavation under the bell
at each joint. All rubber ring joints shall be lubricated and installed in accordance with the
installation instructions of the pipe manufacturer, taking particular care to avoid pinching or
otherwise causing damage to the rubber ring. All joints shall be free of dirt and other foreign
matter prior to the joining of the next pipe. All joints shall be restrained to prevent creep and
misalignment of joints.

Water lines shall be installed to the minimum depths called for on the City of Connell Standard
Plans.

1. It shall be recognized that water line depths may vary from the minimum depths shown
when adjustment of grade is required to avoid conflict with existing utilities.

2. Additional fittings may also be required when a grade adjustment is required.
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No pipe shall be installed in water or when conditions exist that, in the opinion of the City, are
unsuitable for the laying of the pipe.

1. At times when pipe laying is not in progress, the open ends of pipe shall be closed by a
watertight plug or other approved means. This provision applies during the noon hour
as well as overnight.

2. If there is water in the trench, the seal should remain in place until the trench is
dewatered sufficiently to prevent groundwater from entering the pipe. Adequate
provisions shall be made by the Contractor for final disposal of the groundwater
pumped from trenches.

All pipe shall be installed true to line. The Contractor may install a pipeline on a curve when
approved by the City.

1. For rubber gasketed ductile iron pipe installed on a curve, the pipe shall be joined in a
straight alignment, then deflected. The amount of deflection shall not exceed
80 percent of the recommended maximum deflection specified in AWWA C600.

2. For PVC pipe installed on a curve, deflection of the pipe shall be achieved by bending
the pipe within the limitations specified by the pipe manufacturer. Joint deflection of
PVC pipe is not allowed.

Thrust and Anchor Blocks

A.

Thrust and anchor blocks shall be used when existing conditions do not allow the use of
mechanical restraints and shall be constructed as shown on the City of Connell Standard Plans
and placed at all changes in direction, all changes in the diameter of the pipe, all dead-ends, as
specifically shown in the City of Connell Standard Plans and as required by the City.

All thrust blocks shall be placed between the undisturbed ground and the fitting to be anchored.
Plastic sheeting shall be used to provide a bonding barrier between the fittings and the
concrete. The quantity of concrete and the area of bearing on the soil shall be as shown on the
City of Connell Standard Plans and as approved by the City.

All thrust blocks shall be placed so that the entire pipe and fitting joints will be accessible for
repairs. Bolts for mechanical and flange fittings and fire hydrant weep holes shall not be
covered with concrete. All bolts shall be accessible and removable without interference from
the thrust block.

No backfill of thrust blocks shall occur until the work has been inspected by the City.
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Locating Wire

A.

A continuous solid copper locating wire shall be placed along the top of all water pipe, including
service lines. This wire shall be secured to the top of the pipe at maximum 10-foot intervals
using 6-inch strips of 2-inch wide duct tape. All splices shall be electrically continuous. At all
splices the connecting ends of the wires shall be overlapped and tied. The ends shall be stripped
and connected with a wire nut to ensure an electrical connection and made waterproof with an
approved silicone splice kit. Access to terminal ends of the locating wire shall be made at all
valve boxes, meter boxes, fire hydrants, vaults, etc. The result of this installation shall be a
continuous wire circuit electrically isolated from ground.

The Contractor shall be responsible for testing continuity and for testing isolation from ground
in the wire after all work has been completed on the test section. The Contractor is advised to
do intermediate testing on his own after backfilling operations and prior to surface restoration
work to be sure continuity is maintained. If there is a break or defect in the wire, it shall be the
Contractor's responsibility to locate and repair the defect.

The continuity of the location wire shall be tested from one test load point to the next by use of
a temporary wire laid between test points in-line with an ohmmeter. Resistance shall be
measured with an approved ohmmeter that has been properly calibrated. The continuity of a
test section will be accepted if the resistance of the test section does not exceed 5 ohms per
500 feet of location wire being tested. Isolation from ground shall be measured with a
megohmmeter and shall be a minimum of 20 megohms for any section of location wire tested.
The City shall witness the acceptance test. The wire and installation shall be included in the
water line bid price. No separate payment shall be made.

Service Connections

The Contractor shall connect service lines to new or existing water mains as shown on the City of
Connell Standard Plans. This work includes the installation of a saddle and corporation stop, and making
the connection. The work will include potholing to locate any existing pipeline or service lines as
required so the service connection can be performed.

Service Lines

A.

The installation of new service lines and the connecting of existing service lines shall be
performed in accordance with the City of Connell Standard Plans, manufacturer requirements,
and as specified herein. Water service lines shall be laid by placing the pipe on the trench
bottom with sufficient slack to prevent pulling apart of the joints when the backfill is placed.
Splices shall be kept to an absolute minimum. If required, they shall be made using brass
compression joint couplings, Ford Pack Joint or approved equal.

When constructing a new water line to replace an existing line, the existing water line shall
remain in service until the new water line has been tested, disinfected and approved by the City.
When possible, the existing line and new line shall both be in operation during the transfer of

service lines. The transfer shall be made so that the interruption of water service to the utility
2-12 Water Lines

S:\DOCS\CONNELL\W68-208 WTR SWR ST STNDS\STANDARDS\APRIL 2012\WATER LINES.docx Anderson Perry & Associates, Inc.



3.9

3.10

3.11

04/2012

STANDARD SPECIFICATIONS
SECTION 2
WATER LINES

customer is held to a minimum. All service lines shall be thoroughly flushed before connecting
to existing lines or meters.

Valves and Valve Boxes

A.

Valves and valve boxes shall be installed as shown in the City of Connell Standard Plans. All
valves and valve boxes shall be set plumb. The valve box shall be centered over the valve
operator and free of any obstruction which would prevent operation of the valve nut.

If the bury depth of the valve is greater than 4 1/2 feet, a valve operator extension shall be
provided to within 1 foot of finish grade. The extension shall be permanently attached to the
valve operator and a self-centering device shall be provided near the top of the valve operator
extension. The box cover shall be installed with a concrete collar and adjusted to final grade as
shown on the City of Connell Standard Plans.

Fire Hydrants

A

D.

Hydrant installation shall conform with AWWA Manual M17 and AWWA C600, and as shown on
the City of Connell Standard Plans. Extensions required for hydrant adjustment shall be installed
to the manufacturer's specifications.

Hydrants may be installed on new water mains installed as part of the work, or on existing
mains. Special attention shall be given when installing hydrants on existing mains to ensure that
adequate thrust restraint is being achieved as the hydrants can be placed in service before
normal cast-in-place thrust blocks can achieve the required strength. The block and plug shall
be held securely by temporary thrust block or other approved method, such as precast thrust
blocks, restraining rods, etc.

The newly installed hydrants shall be covered in a manner acceptable to the City until they are
placed into permanent service.

Apply field coat of paint.

Removal of Existing Fire Hydrants

A.

All hydrants removed shall remain the property of the City and shall be delivered and properly
stacked at a site designated by the City.

After the old hydrant is removed, the lead line, if it is to be abandoned, shall be plugged at the
main line tee with a watertight plug and thrust block. When the lead pipe is connected to a
water main which is being abandoned, it will not need to be plugged.

The Contractor shall apply black paint to the hydrant the same day the existing hydrant is
disconnected from service; or otherwise, mark the hydrant in a manner acceptable to the City.

2-13 Water Lines
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3.12 Water Line Blowoffs
The 2-inch water line blowoffs shall be constructed as shown on the City of Connell Standard Plans.
3.13 Connections to Existing Lines

A. In connecting to existing lines, the Contractor may select the combination of fittings he wishes
to use, subject to approval of the City. Approved fabricated steel couplings, repair bands,
transition couplings, or tapping sleeves are among the options available to the Contractor. The
Contractor shall submit to the City information on the type of couplings he proposes to use.

B. Proper disinfection, as described hereafter, shall always be accomplished. The Contractor shall
provide watertight plugs and thrust restraints, as required, to cap old lines after they are
disconnected.

C. The Contractor shall provide special attention in providing thrust restraint for fittings installed as
part of a connection to an existing line, when such connection will be placed into service before
normal cast-in-place thrust blocks can achieve required strength. In such cases thrust restrained
joints, precast thrust blocks, etc., must be utilized to provide thrust restraint. Methods used by
the Contractor shall be approved by the City.

D. The Contractor shall not interrupt service for the purpose of connecting to an existing line until
he has excavated the required location, visually inspected the connection point, and verified
that he has available on the site all fittings required for completion of the connection or
connections. Isolation of a section of line to be modified will be accomplished by the Contractor
only after consultation with the City for the purpose of determining the proper valves to close to
effect the isolation. The Contractor shall cooperate with the City in accomplishing this isolation.
When work is started on a connection, it shall proceed continuously without interruption, and
as rapidly as possible until completed. If the connection involves turning off the water, the
Contractor shall be responsible for notifying the residents affected by the shutoff. See the
"Protection of Existing Facilities" section of the General Requirements.

3.14 Water Meter Installation

The Contractor shall furnish all materials required and shall install the water meters as shown on the
City of Connell Standard Plans and described herein. Water meter installations shall include appropriate
meter box and cover, copper setter, yokes, and fittings, and shall include the water meter when meter is
not to be installed by the City. Meter boxes shall be set plumb with cover level and with equal clearance
on all sides between the box and the plumbing.

04/2012 2-14 Water Lines
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3.15 Water-Sewer Line Crossings

A.

D.

04/2012

Wherever possible, the bottom of the new water line shall be 1.5 feet or more above the top of
any sanitary sewer line. The minimum requirements for water/sewer separation set by the
Washington State Department of Ecology’s criteria for sewage works design shall be met at all

times.

Where the water line crosses over an existing sanitary sewer line but with a clearance of less
than 1.5 feet, the sewer line shall be exposed to the sewer line joints on both sides of the
crossing to permit examination of the sewer pipe.

1.

If the sewer pipe is in good condition and there is no evidence of leakage from the
sewer line as observed by the City, the 1.5-foot separation may be reduced by the City.

When the vertical separation is less than 1.5 feet, the Contractor shall center one full
length of the new water pipe over the sewer line.

If the City determines that the conditions are not favorable or finds evidence of leakage
from the sewer line, the sewer line shall be replaced with a full length of PVC pressure
pipe (AWWA C900, DR 18, 150 psi pipe) centered at the crossing point.

Where the water line crosses under the sanitary sewer line, the Contractor shall expose the
existing sewer line and examine it as indicated above.

If conditions are favorable and there is no evidence of leakage from the sewer line, the
sewer line may be left in place but must be supported with a steel beam, reinforced
concrete beam, or other means of preventing settlement when it spans the water line
trench, and special precautions must be taken to assure that the backfill material over
the water line in the vicinity of the crossing is thoroughly compacted in order to prevent
settlement which could result in the leakage of sewage. In this situation, the Contractor
shall center one length of the new water line at the crossing.

If the City determines that conditions are not favorable or finds evidence of leakage
from the sewer line, then the sewer line at the crossing shall be replaced.

When constructing water service lines, the City may require the depth of the service line to be
revised in order to eliminate the need for a water-sewer line crossing.
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Capping Existing Water Mains and Services

A.

When required, the Contractor shall cap an existing water main or service tap when an existing
main or service is to be taken out of service. Each location will require different types of fittings,
etc., to accomplish the work. All caps are to be permanent and watertight. When required,
thrust restraints shall be provided. Corporation stops on service taps shall be in "off" position
and an approved watertight cap installed.

Unless specified otherwise, the capping shall be performed at the connection to the water main
which is to remain in service. No stubbed water mains or service lines shall be left in the ground
unless approved otherwise by the City. The Contractor shall excavate and expose the piping to
be capped, perform the work, and backfill as required.

Abandoned Water Lines

A.

The existing water lines to be taken out of service are to remain in service until the new lines are
properly installed and tested, and water services have been connected. Approval from the City
shall be obtained before any line is abandoned.

The existing lines shall then be abandoned and their actual location and abandoned designation
recorded on all Record Drawings.

Unless called for otherwise, the abandoned lines will remain in the ground. The ends of all pipes
which are abandoned shall be plugged with concrete or other methods approved by the City.

Air Release Valves

Air release valves shall be installed as required by the manufacturer.

Other Installations

Installations of valves and valve boxes shall be in accordance with the manufacturer requirements and
the City of Connell Standard Plans.

Removal and Salvage of Water Main Appurtenances, Fittings, and Other Items

A.

The Contractor shall remove all existing valves, hydrants, and fittings as required to properly
perform the work. All such materials shall be transported to an area designated by the City and
stockpiled. Materials shall be removed and handled in such a manner which will prevent
damage.

The abandoned existing pipe is to remain in the ground, unless otherwise specified.
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3.21  Work with Existing Asbestos Cement (A/C) Pipe

A. When working with A/C pipe, the Contractor shall take all precautions necessary to reduce
airborne asbestos during construction. All work with A/C pipe shall conform with American
Water Works Association Publication No. M16 "Work Practices for Asbestos-Cement Pipe."

B. The Contractor shall cut asbestos cement pipe by using snap cutters only. The use of
carbide-tipped cutting blades or high speed, abrasive disks shall not be permitted as a means of
cutting A/C pipe snap cutters. Machining of this pipe shall be done with a manual or
power-driven field lathe, or with a manual rasp.

C. Hole cutting shall be accomplished with a tapping machine. Use of shell cutters, rasps, chisels,
electric drills, right angle sanders, or other high speed abrasive tools shall not be permitted.
Uncoupling of asbestos cement pipe shall be accomplished with a hammer and chisel. Use of
abrasive disc cutters, right angle sanders, or other high speed abrasive tools shall not be

permitted.
D. Dust and cuttings from all work shall be removed by wet mopping.
E. All waste material shall be collected in a covered container and disposed at a landfill certified by

the state or EPA to accept demolition waste.

3.22  Repair of Unmarked Water Lines

A. The specific location, pipe size, type and bury depth of every existing water main and service
may not be known. Prior to construction, the City will mark the location of known water lines
with paint.

B. The Contractor shall perform appropriate exploratory work to locate utilities when they are

known to exist but the specific location is unknown or not marked accurately.
C. Contractor shall repair the water main or service coupling using materials approved by the City.
3.23  Water Marker Posts

The Contractor shall furnish and place marker posts at locations as directed by the City to mark the
locations of certain valves and other appurtenances. Posts shall be set solidly in the ground.
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3.24 Testing and Disinfection

A.

04/2012

General. The Contractor shall furnish all necessary equipment and other apparatus, including
gauges, necessary to properly perform the testing and disinfection of water lines as specified.
Lines to be tested include mains and service lines. Each section of the lines before being tested
and placed into service shall be isolated and slowly filled with water. Air should be expelled
from the line through hydrants or taps made at the high points. The City shall have the option
of requiring the use of his own gauges. Water mains shall be generally tested in sections
between valves and as the work progresses. The Contractor shall be responsible for
determining the length, timing, and section of lines to be tested, unless otherwise noted. When
appropriate, testing intermediate sections of long lines should be considered. The Contractor
shall provide any temporary test heads, fittings, blocking, etc., as may be required to properly
test any given water main section. The Contractor shall be responsible for locating and repairing
any defects in the water mains which fail to pass the required test.

Acceptance Test. The Contractor shall perform all preliminary testing required to determine
that the lines to be tested are acceptable and comply with the requirements of this section of
the Specifications. After the Contractor has determined that the lines will pass the required
test, the Contractor shall arrange for an acceptance test to be witnessed by the City’s
representative. The Contractor shall coordinate the timing of this acceptance test with the
City’s representative. The lines will not be accepted until the acceptance test has been
witnessed and documented as passing. Forms for performing the various tests are included at
the end of this Standard Specification for use and reference by the Contractor.

Hydrostatic Testing of Pressure Lines. All lines shall be pressure tested at 150 psi gauge or
1.5 times the actual working pressure, whichever is greater, for one hour, unless otherwise
indicated. Any cracked or defective pipe, joints, or fittings shall be removed and replaced.

Leakage Test. Each section of the line, after all backfill and compaction work has been
completed and before being placed into service, shall be tested for leakage for a period of

two hours at a minimum average gauge pressure of 100 psi. Leakage is defined as the quantity
of water supplied into the section of line being tested, during and at the end of the test, that
quantity being such that the pressure at the end of the test is equal to the pressure at the
beginning of the test. Should any test disclose leakage greater than that specified, the
Contractor shall locate and repair the defective joints until the leakage is within the specified
allowance.

Should any test disclose leakage greater than that specified, the Contractor shall locate and
repair the defective joints or pipe until the leakage is within the specified allowance.
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E. Disinfection of Potable Water Lines
1. Each section of the line before being placed into service shall be thoroughly flushed and

disinfected in accordance with Washington State Department of Health requirements.
These requirements shall be supplemented with the following:

"(a) Following completion of new facilities and repairs to existing facilities,
these portions of the facilities which will be in contact with the water delivered
to users shall be disinfected with chlorine before they are placed into service.
Other disinfectants may be used if it is demonstrated that they can also achieve
the same result as chlorine;

(b) Prior to disinfection, the facilities shall be cleaned and flushed with
potable water;

(c) For wells, valves, pumps, water mains and service connections, a
chlorine solution with a free chlorine residual of 25 mg/L shall be introduced
into the system in a manner which will result in a thorough wetting of all
surfaces and the discharge of all trapped air. The solution shall remain in place
for 24 hours. After the 24-hour period, the free chlorine residual shall be
checked, and if it is found to be 10 mg/L or more, the chlorine solution shall be
drained, the facility flushed with potable water and a minimum of one sample
shall be collected from the facility for microbiological analysis. If the results of
the analysis indicate that the water is free of coliform organisms, the facility
may be put into service. If the check measurement taken after the 24-hour
contact period indicates a free chlorine residual of less than 10 mg/L, the
facilities shall be flushed, rechlorinated and rechecked until a final residual of
10 mg/L or more is achieved. Likewise, if the microbiological analysis indicates
the presence of coliform organisms, the flushing and disinfection must be
repeated until a sample free of coliform organisms is obtained;"

2. The Contractor shall be responsible for collecting and testing of bacteriological samples
for water quality verification following chlorination and flushing. He shall have the
samples tested by a laboratory approved for such testing by the Washington State
Department of Health. Should a test fail, the Contractor shall repeat the disinfection,
sampling, and testing procedures until a satisfactory result is obtained. No section of
pipe shall be placed into service until acceptable bacteriological tests have been
obtained.

3. When making connections to existing lines, and proper disinfections as described
previously cannot be achieved, all materials which will be in contact with the water shall
be cleaned and shall be thoroughly swabbed with a 200 mg/L chlorine solution.
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4. Disposal of any water containing chlorine shall be performed in accordance with
AWWA C651, Section 01100, and any other local requirements. Disposal may be made
into existing sanitary sewer systems providing approvals are obtained from the City.
Any chlorinated water discharged to open stream channels must be dechlorinated prior
to discharge.

3.25 Restoration, Finishing, and Cleanup

A. The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, sidewalks,
trees, shrubbery, lawns, pastures, fences, and other existing facilities equal to their original
condition.

B. All surplus material and temporary structures as well as excess excavation shall be removed and

the entire site of Contractor operations shall be left in a neat and clean condition.

C. Also see Standard Specifications — "Excavation and Backfill of Trenches" and the Standard
Specifications — "Surface Restoration" for specific requirements.
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TEST WORKSHEET FOR THE
WATER LINES - LEAKAGE TEST

Project Name

Date Job No.
Location of Test/Stationing
Hydrostatic Test
Test Pressure
Time Test Started
Time Test Completed
TOTAL TIME minutes
Test Passed [ Yes 0 No
Leakage Test (Min. Test Pressure 100 psi)
PVCPipe: L= NDVP DI Pipe: L = SDVP
7,400 133,200
In which:
L = Allowable Leakage Gal/Hr
S = Length of Pipe Tested in Ft.
N = Number of Joints or Connections
D = Nominal Diameter in Inches

P = Gage Pressure in P.S.1.



Allowable Leakage

Number of Joints or

Pipe Section Nominal Diameter Connections Length of Pipe Allowable Leakage
Total Allowable Leakage gal/hr
Time Test Started Total Leakage Measured _ gal.
Time Test Completed Total Leakage Measured/Gal=__ gal/hr
TOTAL TIME mins. Time (hr.)

Test Passed [ Yes I No

Firm Name:

Representative Signature

City’s Representative Signature

Note: See Standard Specifications for directions of use.



SECTION 3
SANITARY SEWER LINES



TABLE OF CONTENTS

SECTION 3
SANITARY SEWER LINES
AN I R G- V=Y o | PSSP 3-1
1.1 KT ole] o 1= O PP OPPPPTTPR 3-1
1.2 SPECIHICAtIONS REFEIENCES ... .uviiiiiee ettt e e e e e b e e e e e e e etabeae e e e e e e e sssaeeeeeeeesssreaseaaanas 3-1
1.3 U] o 411 - | PP PPPPPPPRROPPPTR 31
1.4  Care and Handling of MaterialS........cueeioiiiii ittt et e e et e e e e br e e e senta e e e eaaeeeeans 3-1
1.5  Certification BY ManUFaCTUIEI .......cocuiiie ettt e et e e e et e e e e bt e e e s abaeeesntaeesebaeeeaans 3-2
1.6 Restoration, Finishing, and ClEanUP ......coceiiiiiiii et e e e e e st e e e e e s s snaae e e e e e e e snnnnnnns 3-2
N A Y - =T =Y PP UTTTR PP 3-2
2.1 P i ———————.—aaaeteeeaeaeaaeaaeaeeees 3-2
2.2 F oINS c e ——————— e eetetetaeaaeaeeees 3-4
D B Y1V T Yo Vo I Yo o JU (<Y g b= ol Y-SR 3-5
2.4 THhrust and ANCHOE BIOCKS ....coiuviiiiiiiiieiiitesie sttt ettt e st e st esate e sabeesbaessateesabeesntaesnbaessaseesaseenns 3-6
2.5 1V F=T ] o T [T U PR 3-6
2.6 Pressure Sewer DiSCharge ManhOoles ..........eeiiiiiiii it eraae e e s e e e s eaeeaeas 3-8
2.7 ClBANOULS ..veeeeeeeecitieee e e ettt e e e ee ettt e e e eeesabbareeeeeesesttbbaaaeeeeesassbaaaeaeeesasssbaeeseseeesasssasaeaeeaasnseeeessnnssrenes 3-8
2.8 LOCAtING Wi i s aban e eeeeeees 3-9
oY S I T =T ol U1 [0 ] [P PRPUPPPPIRE 3-9
3.1 Gravity SEWET CONSTIUCTION ... .uuuiiiiiiiiiiieiittiitieierareiererereeeeeeeeereearererererrrerrrereraerrerrererreerarereeeeeeeeeeaeaeeeeeeees 3-9
3.2 (O VAL VA= VAol 3N T =3RS 3-11
3.3 GrAVITY SEWET TSN .. uuuuiiiiiiiiieiiiitiit ettt e teeeeereee e rererereeeeereraeererareearaeeeaseeaeseeeeeeeseaeaeaeaeeaeeaeeaeaeaeeees 3-11
34 Pressure SEWEr CONSTIUCTION ........uiiiiiiie ittt e e ettt e e e ettt e e e e e e e bbbt e e e s e essanbeeteeeeesansreeeeeeeaasnns 3-14
3.5 Y T aY o Yol Sl 6o T ] d (o1 4 o] o FS USSR 3-15
3.6 (@1 L=F Y o UL A @] o 1y A ¥ ot i o o O PSP SPOTPPP 3-17
3.7 WV AL -SEWEE CrOSSING ..uuuuuuuruiuruereuuueietururtterereaetererereerrererarerreraerrererrerrrreartererrerrererereetrererereeeeeeeeeeeeeeaaeees 3-18
3.8 (o ToF L T =YV = PP 3-18
3.9 Y T8 =T g oo 1 £ ST PR PPPPPPPPPRN: 3-19
3.10 Cleaning and Flushing of Completed and TesSted SEWEIS.........ccccciieiiciiiieiciieee et eciree e e ebaee e 3-19
3.11 Sewer Line Cleaning and INSPECLION .......uiiiiiciiiie ittt e et e e e s tre e e e eatae e e sebteeesenbaeeesantaeeesnnes 3-19
3.12  Work with Existing Asbestos CemeNt (A/C) PIPE....ccueiiuieieieciee ettt eetee et et eve e e ereeeerreesare e 3-20
04/2012 i Table of Contents

S:\DOCS\CONNELL\W68-208 WTR SWR ST STNDS\STANDARDS\APRIL 2012\SANITARY SEWER LINES.docx Anderson Perry & Associates, Inc.



STANDARD SPECIFICATIONS
SECTION 3
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PART 1 - GENERAL

11

1.2

13

14

04/2012

Scope

A.

These Standard Specifications cover the furnishing and installation of gravity sewer lines,
pressure sewer lines, service lines, manholes, cleanouts, and miscellaneous appurtenances. The
work includes, unless otherwise specified, furnishing all labor, materials, tools, equipment, and
incidentals required to construct a complete sewer system ready for service as outlined in the
General Requirements and the City of Connell Standard Plans. Requirements for excavation and
backfill of trenches, surface restoration, and special appurtenances are specified under separate
sections of these Standard Specifications.

Items included in this Standard Specification are intended to be broad in scope and may not
always apply to all items of work to be constructed.

Specifications References

Specification references made herein for manufactured materials such as pipe, fittings, and manhole
rings and covers refer to designations for the American Public Works Association (APWA), the American
Water Works Association (AWWA), or the American Society for Testing and Materials (ASTM).

Submittals

Catalog information on all materials and/or equipment to be installed shall be submitted to the City for
approval, as required in Section E, Materials Submittals, of the General Requirements, prior to
incorporation into the work.

Care and Handling of Materials

A.

Adequate precautions shall be taken to prevent damage to pipes, fittings, manhole components,
and all other materials used in construction of a sewerage system. Pipe and other materials
during transport shall be secure individually by use of wood spacer blocks or wood crates, or
otherwise protected to prevent collision of individual pieces and the possible subsequent
damage.

All pipe, fittings, manhole components, and valves shall be loaded and unloaded in a manner
prevent shock or damage. Under no circumstances shall such material be dropped. All
materials on the ground shall be protected from damage. All pipes, fittings, manhole
components, valves, and all other materials used in the construction of the sewerage system
shall be carefully inspected by the Contractor prior to installation. All defective materials shall
be rejected. All materials which are delivered considerably in advance of their installation shall
be stored in a satisfactory manner.

3-1 Sanitary Sewer Lines
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C. Proper materials, tools and equipment shall be used by the Contractor for safe and convenient
prosecution of the work. All pipes, fittings, etc., shall be carefully lowered into the trench piece
by piece in such a manner to prevent any damage to the materials. Under no circumstances
shall sewage system materials be dropped or dumped into the trenches.

15 Certification by Manufacturer

The Contractor shall furnish to the City a sworn statement from the manufacturer, stating that
inspection and all specified tests have been made on the supplied material and that the results thereof
comply with appropriate specifications. The statement shall also state that all materials furnished are in
accordance with these Standard Specifications and that all materials are new.

1.6 Restoration, Finishing, and Cleanup

The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, sidewalks, trees
and shrubbery, lawns, pastures, fences and other existing facilities to their original condition. See
Standard Specifications — "Excavation and Backfill of Trenches" and Standard Specifications —
"Surface Restoration" for specific requirements.

PART 2 - MATERIALS
2.1 Pipe
A. General

Where no specific type of pipe is called for, the Contractor may select any type listed herein.
Once a particular type of pipe is selected, the Contractor shall use that type for all pipe of the
same diameter. Where a specific type of pipe is specified, the Contractor shall conform to those
requirements. Such pipe shall also conform to the appropriate pipe specifications.

B. PVC Gravity Pipe

PVC gravity sewer pipe and fittings 15-inch diameter and smaller shall conform to ASTM D3034,
SDR 35. Pipes 18-inch diameter to 24-inch diameter shall conform to ASTM F679. The joints
shall be flexible joint with rubber ring gasket.

C. PVC Pressure Pipe

1. PVC pipe for pressure sewer lines shall conform to AWWA C900, DR 18 (150 psi pipe), or
as otherwise specified. The pipe shall have flexible rubber gasketed joints conforming
to ASTM D3139.

2. Class 160 PVC Pipe for pressure sewer lines shall conform to ASTM D2241, SDR 26. The
pipe shall have flexible rubber gasketed joints conforming to ASTM D3139 except where
solvent weld joints are specifically called for.
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D. Ductile Iron Pipe

1.

Ductile iron pipe and fittings shall conform to AWWA C150, AWWA C115, AWWA C151,
AWWA C153, and AWWA C110 and shall be minimum pressure Class 350 unless
specified otherwise. All ductile iron pipe shall have a bituminous sealed cement mortar
lining conforming to AWWA C104. All joints, unless otherwise specified, shall be
push-on rubber gasket joints conforming to AWWA C111.

When flanged pipe is required, the Contractor shall provide the D.I. pipe class required
by the flange manufacturer to ensure the pipe and flange units are compatible. This
data shall be provided to the City for his review prior to ordering these materials.
Flanges for couplings and fittings shall conform to ANSI 16.1, 125-pound bolt hole
template.

All ductile iron pipe installed shall be encased in 8-mil-thick polyethylene encasement
installed in accordance with ANSI/AWWA C105/A21.5, ASTM A674, and guidelines set
up by the Ductile Iron Pipe Research Association (DIPRA).

E. Polyethylene Lined Ductile Iron Pipe

1.

Ductile iron pipe and fittings shall conform to AWWA C150, AWWA C115, AWWA C151,
and AWWA C110 and shall be minimum pressure Class 250 unless specified otherwise.
The internal pipe lining shall be polyethylene modified to achieve chemical bonding to
the metal and shall have a nominal thickness of 40 mils. The lining material shall contain
no inert filler except 3 percent carbon black. The pipe bell interior surface through the
entire gasket seat, spigot end, and external surface of the spigot to a point beyond
gasket engagement shall be coated with the same polyethylene material with a
minimum thickness of 10 mils. The lining of the pipe barrel must pass a 7500V holiday
test using a dry electrode, and the bell interior and spigot shall pass a 67.5 wet sponge
holiday detection test.

All joints, unless otherwise specified, shall be push-on rubber gasket joints conforming
to AWWA C111.

Mechanical joints shall conform to AWWA C111.
When flanged pipe is required, the Contractor shall provide the D.I. pipe class required

by the flange manufacturer to ensure the pipe and flange units are compatible. This
data shall be provided to the City for review prior to ordering these materials.
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High Density Polyethylene Pipe
1. High density polyethylene pipe shall conform to AWWA C906. All joints shall be by the

heat fusion method in accordance with the manufacturer's requirements.

2. Fittings shall be standard commercial products manufactured by injection molding or by
extrusion and machining or fabricated from AWWA C906 pipe.

3. The Contractor shall provide detailed shop drawings for all joints and connections,
including provisions for expansion and contraction as recommended by the pipe
manufacturer.

Fittings for Iron and PVC Pipe

Unless specified otherwise, all fittings such as elbows, tees, crosses, etc., shall be mechanical
joint short-bodied compact ductile iron fittings conforming to AWWA C153, Class 350. When
called for, flanged cast iron fittings shall conform to AWWA C110 with ANSI B16.1, 125-pound
bolt hole template. All fittings shall be cement mortar lined in accordance with AWWA C104.
Gaskets shall be either ring or full faced, 1/8 inch thick conforming to AWWA C111, Appendix B.

Fittings for Sewer Service Connection

Main line fittings for sewer service connections when installing new gravity sewer pipe shall be a
gasketed tee suitable for ASTM D3034 or ASTM F679 sewer pipe. When service connections are
required on existing sewer lines, a sewer tapping saddle shall be used, such as “Geneco
Sealtite,” of the type and model required to match the sewer main line and service line pipe
materials, or approved equal.

Couplings

Couplings shall have stainless steel shear rings of the size and style required to match the pipe
size and type being utilized. Couplings shall be manufactured by Fernco with stainless steel
shear rings or approved equal.

Restrained Pipe Joints and Fittings

Restrained pipe joints shall be mechanical joint ductile iron with “MEGALUG” field-installed
restraint devices as manufactured by Ebaa Iron, Inc., or approved equal.
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Valves and Appurtenances

A. Gate Valves

Gate valves 2 inches and larger shall conform to AWWA C509. Valves shall be designed
for 200 psi minimum working pressure and shall be of iron body, resilient seat,
non-rising stem construction. Valves shall be equipped with O-ring type packing. The
valve shall have a 2-inch AWWA operating nut for buried service or as specified
otherwise.

2. The valve ends shall be of the type required to match the pipe to which they will be
connected.
3. Valves shall be resilient seated Kennedy KSRW or KSFW, M&H Style 4067 or 7000, or
Clow, or equal.
B. Valve Boxes

Each valve shall be equipped with an adjustable cast iron box of the sliding type with a base
large enough to cover the top casting of the valve. The diameter of the valve box shall be not
less than five (5) inches, and shall be of such length so as to provide the depth of cover over the
pipe without full extension. Materials and installation workmanship for valve boxes shall be in
accordance with AWWA C600, Section 10.3.

C. Sewage Air Release Valve

1.

Air release valves where called for shall be Valve and Primer Corporation, #400 APCO
Sewage Air Release Valve and/or #401 APCO Sewage Air and Vacuum Valve with 2-inch
inlet or approved equal. An auxiliary 2-inch 125 psi bronze rising stem solid disc gate
valve shall be installed with all sewage air release valves.

2. Air release valves shall also be furnished with accessory valves and connections (for
flushing purposes).
3. The furnishing and installation of sewage air release valves shall include the
construction of all associated structures and appurtenances.
D. Plug Valves
1. All plug valves shall conform to AWWA C504. The valve body shall be constructed of

cast iron (semi-steel) conforming to ASTM A126 Class B and shall be protected with a
factory-applied fusion-bonded coating meeting AWWA C550. The shaft and plug shall
be integrally constructed of cast iron (semi-steel) and shall be 100 percent encapsulated
with Buna N rubber. The stem seals shall be Buna N multiple "V" ring stem packing
seals. The valve seat surface shall be raised welded-in overlay of not less than

90 percent nickel.
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2. Flange dimensions, facing, and drilling shall conform to ANSI B16.1, Class 125.
Mechanical joints shall meet the requirements of AWWA C111/ANSI A21.11.

3. The valve shall have a 2-inch AWWA operator nut for buried services and handwheel
operator for non-buried services. Worm gear operators shall be furnished for all 4-inch
or larger valves.

4, Valves shall be M&H 1820 eccentric plug valves, Pratt Ballcentric plug valves, or
approved equal.

2.4 Thrust and Anchor Blocks

Thrust and anchor blocks shall be located and sized as shown on the City of Connell Standard Plans, and
at all changes in direction, or as required by the City. Concrete used for the blocks shall be Portland
Cement concrete with a minimum 28-day strength of 2,500 psi. All concrete shall be placed so that pipe
joints and fittings will be accessible for repair. Concrete shall be placed against undisturbed material.
Anchor rods shall be 3/4-inch diameter galvanized steel, embedded a minimum of 18 inches in concrete.

2.5 Manholes
A. Cast-in-place Concrete Base Sections

1. Cast-in-place concrete base sections for manhole construction shall have a minimum
28-day strength of 3,000 psi, unless approved otherwise by the Engineer, and shall have
thicknesses shown in the City of Connell Standard Plans.

2. Required "U" shaped channels shall be constructed by the use of properly shaped forms.
Intersecting flow channels shall have smooth uniform transitions. All channels shall
have smooth troweled finishes. All shelf area shall be uniformly shaped, have a rough
float finish and shall slightly slope towards the channel. The shelf shall be above the top
of the sewer pipe.

3. The Contractor shall be responsible for the determination of pipe hole orientation and
grade. Cast-in-place base sections will only be used where called for specifically by the
City.
B. Precast Concrete Base Sections
1. Precast concrete base sections shall be approved by the City and shall conform to

ASTM C478. Concrete shall be consolidated by mechanical vibration. Reinforcing shall
be provided in the base and walls. Minimum concrete thickness shall be as shown in the
City of Connell Standard Plans.

2. Required "U" shaped channels shall be constructed by the use of properly shaped forms.
Intersecting flow channels shall have smooth uniform transitions. All channels shall
have smooth troweled finishes. All shelf area shall be uniformly shaped, have a rough
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float finish and shall slightly slope towards the channel. The shelf shall be above the top
of the sewer pipe.

The Contractor shall be responsible for the determination of pipe hole orientation and
grade. Precast base sections shall be used unless specifically called for otherwise by the
City.

Precast Concrete Manhole Sections

Precast concrete manhole sections shall conform to ASTM C478 and consist of circular
sections in the standard 48-inch diameter or larger. No more than two lift holes shall be
cast into each section. Holes shall be located as to not damage reinforcing or expose it
to corrosion. At the manufacturer's option, steel loops may be provided for handling, in
lieu of lift holes. All lift holes shall be patched to prevent water seepage into the
manhole, utilizing an approved, non-shrink grout.

Precast manhole cones shall be eccentric unless otherwise allowed by the City and shall
meet ASTM C478.

Flat slab covers for manholes shall conform to ASTM C478 and shall only be used when
specifically allowed by the City. Slabs, cones and ring sections shall be free from
fractures, cracks, rock pockets, or exposed reinforcement. Joint seal material shall be
“Kent seal” mastic acrylic polymeric sealant, O-ring rubber gasket, or approved equal.

Manholes which have a depth of 5-1/2 feet or less, from the top of the manhole cover
to the pipe invert, shall utilize a 2-foot tall cone section. Flat slab covers shall not be
used for manholes less than 5-1/2 feet in depth, unless approved by the City.

Pipe Connection to Manholes

1.

All pipe connections to manholes shall be constructed as shown on the City of Connell
Standard Plans, shall be flexible, and shall allow movement of the sewer pipe in all
directions. Manhole pipe couplings shall be suitable for the sewer pipe type connecting
to the manhole.

A/C sewer couplings with an appropriate adaptor gasket by Romac Industries, or
approved equal, may be used for cast-in-place manhole bases.

When precast base sections are used, an A-Lok pipe connector as manufactured by
A-Lok Products, Inc., PSX Flexible Connector as manufactured by Press Seal Gasket
Corporation, Kor-N-Seal as manufactured by Core and Seal Company, or approved equal
shall be used.

Fittings for drop manholes shall be of the same material as the attached sewer pipe.
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Manhole Rings and Covers

1.

Castings shall be tough, close-grained, gray iron free from blow holes, shrinkage and
cold sheets.

Manhole rings and covers shall conform to ASTM A48 and shall be smooth, sound, clean
and free from blisters and defects. Castings and covers shall be planed and ground
when necessary to ensure flat and true surfaces. Covers shall be true and shall seat
within the ring at all points.

Manhole rings and covers shall be Olympic Foundry Model MH30A single hole cover or
approved equal. The word "sewer" shall be printed on the cover.

Manhole Stubouts

Manhole stubouts shall be constructed as called for on the City of Connell Standard
Plans and as directed by the City. The stubouts shall have the appropriate flexible
connection at the manhole.

The outside end of the stubout shall be secured, sealed watertight with a block and plug
with rubber ring seal.

All stubouts shall be 8-inch unless otherwise required by the City.

Pressure Sewer Discharge Manholes

The Contractor shall construct the "Pressure Sewer Discharge Manholes" as directed by the City and also
in accordance with the specifications herein for standard manholes.

Cleanouts

A.

Cast Iron Rings and Covers

Main line cleanouts shall have cast iron rings and covers such as Olympic Foundry M1007.

Pipe

Pipe used in the construction of cleanouts shall be consistent with type of sewer pipe to which it
is connected.

3-8 Sanitary Sewer Lines
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2.8 Locating Wire

A.

D.

Locating wire shall be a minimum of 12 awg UF solid copper with green colored insulation. The
use of THHN wire will not be acceptable.

At all splices the connecting ends of the wires shall be overlapped and tied. The ends shall be
stripped and connected with a wire nut to ensure an electrical connection and made waterproof
with an approved silicone splice kit.

Where location wire is to be secured to exterior of manhole cleanouts, valve boxes, etc.,
stainless steel pipe straps shall be used.

The splice kit shall be King Technology Model 50-566 or approved equal.

PART 3 - EXECUTION

3.1 Gravity Sewer Construction

A.

04/2012

Trench Excavation and Backfill

Trench excavation and backfill shall be performed as specified in the Standard Specifications —
“Excavation and Backfill of Trenches.”

Installation of Pipe

1. Gravity sewer pipe shall be installed in accordance with the best current practices and
as required by the manufacturer. Gravity sewer pipe, unless otherwise approved by the
City, shall be laid by progressing up grade from the existing or newly constructed sewer;
the sewer pipe shall be installed with bell ends laid upgrade unless otherwise approved.
Each pipe shall be properly bedded so as to be supported along the full length of the
pipe. A suitable foundation shall be achieved by a slight excavation for the bell at each
joint.

2. All rubber ring joints shall be lubricated, except when using rolling rubber gaskets with
concrete pipe, and installed in accordance with the installation instructions of the pipe
manufacturer, taking particular care to avoid pinching or otherwise causing damage to
the rubber ring. All joints shall be free of dirt and other foreign matter prior to the
joining of the next pipe. All pipe shall be installed to prevent creep and misalignment of
joints. All pipe shall have a ring painted around the spigot ends in such a manner as to
allow field checking of setting depth of pipe in socket.

3. Gravity sewer pipe shall be installed with the use of a laser beam and target. Unless the
work involves deep excavations, traffic problems, water problems, or approved by the
City, the trench for the first 100 feet shall not be backfilled until the sewer grade has
been checked. The Contractor shall set and aim the laser as controlled by the “cuts” and
“slopes.” Careful attention shall be given to the setting up of the laser and the periodic
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checking of its aim, etc. All grade checking of laser shall be the responsibility of the
Contractor. All pipe shall be installed true to line and grade. A tolerance of plus or
minus 1/4-inch deviation from true grade at each joint will be allowed. Extra care shall
be given to the installation of sewer lines at minimum slopes to avoid flat slopes in the
line. All pipe shall be installed true to line. Except when approved or specified, the
Contractor may not install a pipeline on a curve.

a. For rubber gasketed ductile iron pipe installed on a curve, the pipe shall be
joined in a straight alignment, then deflected. The amount of deflection shall
not exceed 80 percent of the recommended maximum deflection specified in
AWWA C600.

b. For PVC pipe installed on a curve, deflection of the pipe shall be achieved by
bending the pipe within the limitations specified by the pipe manufacturer.
Joint deflection of PVC pipe is not allowed.

All foreign matter and gravel shall be removed from the inside of the pipe and fittings
before being installed and the pipe and fittings shall be kept clean during placement.
No pipe shall be laid in water or when conditions exist that in the opinion of the City are
unsuitable for the placing of pipe. All pipe and manholes shall be covered or plugged at
night and whenever the work is not supervised.

The Contractor may elect, at his own option, to drain or pump groundwater from the
trenches into previously placed new sewer lines as long as adequate disposal is
provided. The Contractor shall not discharge any groundwater into existing live sewer
lines. Adequate provisions shall be made by the Contractor for final disposal of the
groundwater from trenches as approved by the City. Any water discharged into new
sewer lines shall be properly screened to prevent the entrance of debris and gravel. At
the termination of dewatering operations the Contractor shall thoroughly clean the
sewer lines that were used. No sewer lines will be accepted as completed until being
cleaned as approved by the City.

All pipe/manhole connections shall be watertight. The manhole pipe couplings shall be
installed in accordance with all manufacturer instructions. All connections shall match
the grade and alignment of the pipe entering and exiting each manhole. Manhole pipe
connections shall be constructed so that the wastewater flow through the manhole is
not restricted in any way.
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Gravity Service Lines

A.

Gravity service lines shall be constructed in accordance with the City of Connell Standard Plans,
Standard Specifications, and applicable provisions of the International Plumbing Code (IPC) as
amended by the State. The minimum slope of service lines shall be 1/4-inch per foot unless
otherwise approved by the City. The pipe size of gravity service lines shall be a minimum 4-inch
diameter unless otherwise approved. Dead ends of service lines shall be marked with steel
fence posts installed in the ground as shown on the City of Connell Standard Plans.

Connection of service lines to new or existing gravity sewer main lines shall be as per the City of
Connell Standard Plans and shall be inspected and accepted by the City prior to backfilling. All
sewer service connections shall be watertight utilizing appropriate sewer service saddles or
wyes. An approved tee fitting shall be used when new sewer mains are being installed. All
holes and taps into an existing sewer main shall be cut using an approved tapping machine.

In the construction of new sewage collection systems, connection of new services allowing
sewage into the system shall not be made until approval for connections has been given by the
City. No existing sewer service shall be interrupted without the approval of the City and service
owner. Connections of new service lines to existing service lines shall be by the proper adaptor
coupling.

The Contractor shall obtain all necessary permits required to construct service lines on private
property. The Contractor must utilize a licensed plumber for service line work on private
property when required by state or local regulations.

Gravity Sewer Testing

A.

General

The Contractor shall furnish all labor, necessary equipment, and other apparatus including, but
not limited to, gauges, mechanical or pneumatic plugs, and air hoses, necessary to properly
perform the testing of sewer lines as specified. The Contractor may low pressure test sections
of sewer lines before backfilling at his own option; but the acceptance test shall be performed
only after backfilling, cleaning, and flushing has been completed.

Acceptance Test

The Contractor shall perform all preliminary testing required to determine that the lines to be
tested are acceptable and comply with the requirements of this section of the specifications.
After the Contractor has determined that the lines will pass the required test, the Contractor
shall arrange for an acceptance test to be witnessed by the City's representative. The
Contractor shall coordinate the timing of this acceptance test with the City's representative.
The lines will not be accepted until the acceptance test has been witnessed and documented as
passing.
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The method of testing follows the procedures outlined in "Recommended Practice for
Low-Pressure Air Testing of Installed Sewer Pipe" published by Uni-Bell PVC Pipe Association,
May 1990. Specific questions concerning test procedures may be referred to this publication.
To facilitate test verification by the City, all air used shall pass through a single, above-ground
control panel. The City shall have the option of requiring the use of a City gauge. Test
procedures are summarized below:

1.

Field Test

The Contractor may wet the lines prior to testing.

Determine the average height of the groundwater over the line. The test
pressures required shall be increased 0.433 psi for each foot of average water
depth over the exterior crown of the pipe.

Add air slowly to the section of system being tested until the internal air
pressure is raised to 4.0 psig greater than the average back pressure due to
groundwater, but no greater than 9.0 psig.

After the test pressure is reached, allow at least two minutes for the air
temperature to stabilize adding only the amount of air required to maintain
pressure.

After the temperature stabilization period, disconnect the air supply.

Record the time in seconds that is required for the internal air pressure to drop
0.5 psig from 3.5 psig to 3.0 psig greater than the average back pressure due to
groundwater.

If the time shown in Table | (attached at the end of this Standard Specification),
for the designated pipe size and length, elapses before the air pressure drops
0.5 psig, the section undergoing test shall have passed. The test may be
discontinued once the prescribed time has elapsed even though the 0.5 psig
drop has not occurred.

If the pressure drops 0.5 psig before the appropriate time shown in Table | has
elapsed, the air loss rate shall be considered excessive and the section of pipe
has failed the test.

A Qvalue of 0.0015 cubic feet per minute per square foot shall be utilized to
assure the City of quality pipe materials, good workmanship and tight joints.

Use the Test Work Sheet at the end of this Standard Specification for reporting test
results for each section of sewer line tested.
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D. Infiltration Allowance

Groundwater infiltration to the collection system, including manholes, shall not exceed
50 gallons/inch diameter of pipe/mile/day. Any infiltration in excess of this amount shall be

corrected at the Contractor's expense.

E. Deflection Test for PVC Pipe

1. All sanitary sewers constructed of PVC pipe shall be able to pass a deflection test. The
test shall be conducted by pulling a go-nogo solid pointed mandrel or sewer ball through
the completed pipeline. The diameter of the mandrel or ball shall not be less than
95 percent of the base inside pipe diameter as defined by ASTM D3034, SDR 35 and
ASTM F679, T-1 pipe. The base inside pipe diameter and minimum mandrel diameter

are as follows:

Nominal Pipe Minimum Mandrel Base Inside
Size, In. Dia., In. Pipe Dia., In.
6" 5.46 5.742
8" 7.28 7.665
10" 9.08 9.568
12" 10.79 11.361
15" 13.20 13.898
18" 16.13 16.970
21" 19.00 20.004
24" 21.36 22.480
27" 24.06 25.327
2. All lines shall be tested unless determined otherwise by the City based upon his

observations during pipeline installation and visual inspection of the pipeline. Testing
shall be conducted on a manhole to manhole basis and shall be done after the line has
been completely cleaned and flushed with water. The Contractor shall, at his own
expense, locate and repair any sections failing to pass the deflection test. All areas
failing the deflection test shall be retested after corrective action has been taken.

F. Equipment

The Contractor shall perform all work and furnish all materials and equipment as required to

perform all required tests.

G. TV Inspection

The City reserves the option of TV inspecting the new sewer lines before final acceptance. If the
City does TV the pipes and finds areas that are not compliance with the specifications, they will
notify the Contractor and require repairs to be made.

04/2012
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34 Pressure Sewer Construction
A. Pipeline
1. Pipe shall meet the material specifications contained herein. All work performed in the

installation of pressure sewer lines shall be performed as per the applicable portions of
subsection "Gravity Sewers-Construction" contained herein, and as required by the
manufacturer. When it is necessary to deflect pipe joints to conform to the profile and
alignment of the sewage forcemain, the amount of deflection per joint shall not exceed
70 percent of the deflection recommended by the manufacturer.

2. Installation of service line pipe shall be in accordance with the applicable requirements
contained herein. Dead ends of service lines shall be marked with steel fence posts
installed in the ground as shown on the City of Connell Standard Plans.

3. In the construction of new sewage collection systems, connection of new services
allowing sewage into the system shall not be made until approval for connections has
been given by the City. No existing sewer service shall be interrupted without the
approval of the City and service owner.

4, The Contractor shall obtain all necessary permits required to construct service lines on
private property.

B. Testing
1. General

The Contractor shall be responsible for determining the length of any given section of
line to be tested. It is recommended that the length of line to be tested not be
excessive so that the identification of any problem areas can be readily made. Itis also
recommended that testing follow closely after the pipe installation and backfill.

2. Hydrostatic Testing of Pressure Sewer Lines

a. Each section of the lines before being placed into service shall be isolated and
slowly filled with water. Air should be expelled from the lines through taps
made at the high points. The Contractor shall be responsible for making any

necessary taps.
b. All lines shall be pressure tested by the Contractor at 100 psi pressure for
one hour. Any cracked or defective pipe or fitting shall be removed and
replaced.
04/2012 3-14 Sanitary Sewer Lines
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Leakage Test

a. Each section of the line before being placed into service shall be tested by the
Contractor for leakage for a period of two hours at an average gage pressure of
60 psi. The pressure during the test shall not fall below 40 psi. The allowable
leakage is defined by the following equation:

L=ND (P)**/7400
in which:

L = allowable leakage (gal/hr)

N = number of joints or connections

D = nominal diameter in inches

P = average gage pressure during the test in psi.

b. Leakage is defined as the quantity of water supplied into the section of line
being tested, during and at the end of the test, that quantity being such that the
pressure at the end of the test is equal to the pressure at the beginning of the

test.

c. Should any test disclose leakage greater than that specified, the Contractor shall
locate and repair the defective joints until the leakage is within the specified
allowance.

Equipment

The Contractor shall perform and provide all equipment and materials necessary to
perform the required test.

Manhole Construction

Installation

Manholes shall be constructed to the line, grade and detail as approved by the City.
Excavation and backfill of the manhole shall be performed in the same manner as
specified in Standard Specifications - “Excavation and Backfill of Trenches,” where
applicable. Backfill shall be brought up evenly on all sides of the manhole.

The manhole base section shall be carefully placed on a prepared base of 6-inch
minimum deep crushed rock so as to be fully and uniformly supported in true alighment,
and making sure that all entering pipes can be inserted on proper grade.

All connections and joints made at manholes shall be watertight. All manholes are to be
watertight and any leakage shall be corrected in an approved manner.
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The Contractor shall be responsible for providing all equipment, labor, and materials
necessary for performing manhole testing.

All manholes shall be individually tested to verify their watertightness. Each manhole
shall be tested for acceptance after all work has been completed including restoration
work. Preliminary testing prior to final acceptance is advised.

The testing shall be by a vacuum test in conformance with ASTM C1244 “Standard Test
Method for Concrete Sewer Manholes by the Negative Air Pressure (Vacuum) Test.” All
manholes must be watertight. Any points of leakage must be repaired by the
Contractor, even if the manhole passed the vacuum test.

The vacuum test shall generally follow the following procedures:

a. All pipes entering the manhole shall be temporarily plugged, taking care to
securely brace the pipes and plugs to prevent them from being drawn into the
manhole.

b. The test head shall be placed at the top of the manhole in accordance with the

manufacturer’s recommendations.

c. A vacuum of 10 inches of mercury shall be drawn on the manhole, the valve on
the vacuum line of the test head closed, and the vacuum pump shut off. The
time shall be measured for the vacuum to drop to 9 inches of mercury.

d. The manhole shall pass if the time for the vacuum reading to drop from
10 inches of mercury to 9 inches of mercury meets or exceeds the values
indicated in Table 1.

e. If the manhole fails the initial test, necessary repairs shall be made by an
approved method. The manhole shall then be retested until a satisfactory test
is obtained.

f. The results of the manhole test shall be reported on the “Attachment B -

Manhole Test Record” form, a copy of which is located at the end of this
section. The Contractor shall complete this form and provide it to the City prior
to completion.
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TABLE 1 - Minimum Test Times for Various Manhole Diameters
Depth Diameter, inches
(ft.) 30 33 36 42 48 54 60 66 72
Time, seconds
<8 11 12 14 17 20 23 26 29 33
10 14 15 18 21 25 29 33 36 41
12 17 18 21 25 30 35 39 43 49
14 20 21 25 30 35 41 46 51 57
16 22 24 39 34 40 46 52 58 67
18 25 27 32 38 45 52 59 65 73
20 28 30 35 42 50 53 65 72 81
22 31 33 39 46 55 64 72 79 89
24 33 36 42 51 59 64 78 87 97
26 36 39 46 55 64 75 85 94 105
28 39 42 49 59 69 81 91 101 113
30 42 45 53 63 74 87 98 108 121
C. Connection to Existing Manhole
1. Connections to existing manholes shall be made by the Contractor. All connections shall
be made in such a manner as to leave the existing manhole watertight.
2. All flow lines shall be properly shaped, and all new concrete shall be placed against a
clean and sound surface.
3. An approved epoxy bonding agent shall be used on all existing surfaces to be bonded to

new concrete or mortar. All applicable conditions for new manholes described

previously shall apply.

3.6 Cleanout Construction

A. Main Line Cleanouts

Main line cleanouts shall be constructed as shown on the City of Connell Standard Plans. The
select backfill shall be carefully compacted around the cleanout riser pipe to prevent damage or
displacement of the pipe.

B. Service Line Cleanouts

Service line cleanouts in public rights-of-way shall be constructed as per the City of Connell
Standard Plans and approved by the City. Service line cleanouts on private property shall be
constructed in accordance with the Uniform Plumbing Code.

C. Testing

Cleanouts shall be tested as a part of the lines to which they are connected.

04/2012
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Water-Sewer Crossing

A.

Wherever possible, the bottom of new or existing water lines shall be 1.5 feet or more above
the top of the sanitary sewer line. The minimum requirements for water-sewer separation set
by the Washington State Department of Ecology’s criteria for sewage works design shall be met
at all times. Where the water line crosses over the sanitary sewer line but with a clearance of
less than 1.5 feet, the Contractor shall center one full length of the new sewer pipe at the
crossing point. Use PVC pressure pipe, ASTM D2241, SDR 32.5, (125 psi) at the crossing point.
Where the water line crosses under the sanitary sewer line, the Contractor shall center one full
length of the new sewer pipe at the crossing point.

If the City determines that conditions are not favorable or finds evidence of poor water line
condition, the existing water line shall be replaced with a full length of water pipe centered at
the crossing point.

When constructing sewer service lines, the City may require the depth of the service lines to be
revised in order to eliminate the need for a water-sewer line crossing.

Locating Wire

A

A continuous solid copper tracer or locating wire shall be taped along the top of all pressure
sewer lines, including service lines. This wire shall be secured to the top of the pipe at maximum
10-foot intervals using 6-inch strips of 2-inch wide duct tape. All splices shall be tied, electrically
continuous, and made waterproof.

The location wire shall be brought to the surface at all valve boxes, cleanouts, and terminal line
marker fence posts. The wire shall be secured to valve boxes, cleanouts, and posts with
stainless steel pipe clamps.

Access to terminal ends of the locating wire shall be made at all manholes, cleanouts, valve
boxes, terminal line marker fence posts, and as shown on the City of Connell Standard Plans.
The result of this installation shall be a continuous wire circuit electrically isolated from ground.

The Contractor shall be responsible for testing continuity and for testing isolation from ground
in the wire after all work has been completed on the test section. The Contractor is advised to
do intermediate testing on his own after backfilling operations and prior to surface restoration
work to be sure continuity is maintained. If there is a break or defect in the wire, it shall be the
Contractor's responsibility to locate and repair the defect.
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The continuity of the location wire shall be tested from one test load point to the next by use of
a temporary wire laid between test points in-line with an ohmmeter. Resistance shall be
measured with an approved ohmmeter that has been properly calibrated. The continuity of a
test section will be accepted if the resistance of the test section does not exceed 5 ohms per
500 feet of location wire being tested. Isolation from ground shall be measured with a megohm
meter and shall be a minimum of 20 megohms for any section of location wire tested.

The City shall witness the acceptance test.

Marker Posts

The Contractor shall furnish and place 4"x4" pressure treated wood posts at locations shown on the City
of Connell Standard Plans and as directed by the City to mark the locations of certain manholes and
other appurtenances. Posts shall be set solidly in the ground. All posts improperly set shall be reset.

Cleaning and Flushing of Completed and Tested Sewers

A

Prior to final inspection of the sewer system by the City, the Contractor shall flush and clean all
parts of the system. All accumulated construction debris, rocks, gravel, sand, silt, and other
foreign material shall be removed from the sewer system at or near the closest downstream
manhole. If necessary, mechanical rodding or bucketing equipment shall be used.

All sewer pipes including gravity sewers, pressure sewer lines, service lines, etc., installed shall
be flushed, as thoroughly as possible with the water pressure and outlets available. Flushing
shall be done after the pressure test has been made. It must be understood that flushing
removes only the lighter solids and cannot be relied upon to remove heavy material allowed to
get into the sewers during construction. The Contractor shall provide sufficient water and
appropriately sized taps at either end of the line to develop a velocity in the sewers during
flushing of at least 2.5 fps.

Sewer Line Cleaning and Inspection

A.

Necessary Repairs

If in the opinion of the City, after TV inspection, the sewer lines in question require repair and/or
replacement to meet the original contract specifications, the Contractor shall be required to
perform all necessary repairs and replacement at no cost to the City. It shall be understood that
any necessary repairs required will have been the result of poor construction or defective
materials.

Inspection of Lines

Supplemental to TV inspection shall be the inspection of lines by excavation at suspected joints,
etc. If, in the opinion of the City, a line is suspected to have excess infiltration, the City may
require the Contractor to excavate down to the joint(s) in question. The Contractor is
responsible only for those lines or parts thereof he actually constructed. If any joints or pipes
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are found to be defective in that portion the Contractor constructed, the Contractor alone shall
bear the cost of locating, excavation, and replacing or repairing the defective pipe or joints in a
line. If no defects are found in a suspect line, the City shall bear the justifiable costs incurred in
the search for infiltration defects.

Work with Existing Asbestos Cement (A/C) Pipe

A.

When working with A/C pipe, the Contractor shall take all precautions necessary to reduce
airborne asbestos during construction.

All work with A/C pipe shall conform with American Water Works Association Publication “Work
Practices for Asbestos-Cement Pipe.” The Contractor shall cut asbestos cement pipe by using
snap cutters only. The use of carbide-tipped cutting blades or high speed, abrasive disks shall
not be permitted as a means of cutting A/C pipe. Machining of this pipe shall be done with a
manual or power-driven lathe. Hole cutting shall be accomplished with a tapping machine. Use
of shell cutters, rasps, chisels, electric drills, right angle sanders, or other high speed abrasive
tools shall not be permitted. Dust and cuttings from all work shall be removed by wet mopping.

All waste material shall be collected in a covered container and disposed at a landfill certified by
the state or EPA to accept demolition waste.
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TABLE |

MINIMUM SPECIFIED TIME REQUIRED FOR A 0.5 PSIG PRESSURE DROP
FOR SIZE AND LENGTH OF PIPE INDICATED FOR Q = 0.0015

1 2 3 4 Specification Time for Length (L) Shown (min:sec)
Pipe Minimum | Length for Time for 100 ft. | 150ft. | 200ft. | 250ft. | 300ft. | 350ft. | 400 ft. | 450 ft.
Diameter Time Minimum Longer
(in.) (min: Time Length
sec) (ft.) (sec.)
4 1:53 597 190L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53
6 2:50 398 427 L 2:50 2:50 2:50 2:50 2:50 2:50 2:51 3:12
8 3:47 298 .760 L 3:47 3:47 3:47 3:47 3:48 4:26 5:04 5:42
10 4:43 239 1.187L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54
12 5:40 199 1.709 L 5:40 5:40 5:42 7:08 8:33 9:58 11:24 12:50
15 7:05 159 2.6711L 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02
18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 22:26 25:38 28:51
21 9:55 114 5.235L 9:55 13:05 17:27 21:49 26:11 30:32 34:54 39:16
24 11:20 99 6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17
27 12:45 88 8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 46:54
30 14:10 80 10.683 L 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07
33 15:35 72 12.926 L 21:33 32:19 43:56 53:52 64:38 75:24 86:10 96:57
36 17:00 66 15.384 L 25:39 38:28 51:17 64:06 76:55 89:44 | 102:34 | 115:23




TEST WORKSHEET FOR THE
GRAVITY SEWER LINE LOW PRESSURE AIR TEST
BY THE TIME PRESSURE DROP METHOD

Project Name

Date Job No.

Location of Test/Stationing

1. Wetted Line: Yes No
2. Average height of groundwater over crown of sewer line ft.
3. Internal Air Pressure (P4):
P1=4.0 psig + Groundwater Ht. x0.433 psi=4.0+(__ 'x.433)=___ psig
4. Initial Starting Test Air Pressure (P,):
P,=P;-0.5 psig = -0.5= psig
5. Ending Test Air Pressure (P3)
P3=P,-0.5 psig = -0.5= psig

6. Time of test from P, to P; (in seconds)
Start Time T,
End Time T,
T,-Ty = seconds
7. Test Pipe Data

Pipe Length Minimum Time Actual Time Actual Time
Diameter of Required (T, —T4) Greater Than
(inches) Pipe (from Table 1) Min. Required?
Yes/No*

* If actual time is greater than minimum required, then the pipe section passes the pressure test.

Test Passed: Yes No

Corrective Measures:

Firm Name:

Representative Signature: Title:

City’s Representative Signature: Title:




ATTACHMENT B

MANHOLE TEST RECORD

Project: Project No.

Contractor: Testing Company:

Witnessed By:

VACUUM
Paved? MH Time Vac. Vac.
Date MH No. (P orU) MH Depth | Diam. Req. Start End COMMENTS
NOTE:

Vacuum test will be conducted in accordance with latest applicable standards, such as established procedures
based on ASTM C1244, starting at 10" Hg of vacuum.
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

PART 1 - GENERAL
1.1 Scope

These Standard Specifications cover the furnishing and installation of gravity storm drain lines, catch
basins, manholes, stormwater disposal systems, and miscellaneous appurtenances. The work includes,
unless otherwise specified, furnishing all labor, materials, tools, equipment, and incidentals required to
construct a complete storm drainage system ready for service as outlined in the City of Connell Standard
Plans, the General Requirements, and these Standard Specifications.

1.2 Specification References

Specification references made herein for manufactured materials such as pipe, fittings, and manhole
rings and covers refer to the current designations for the American Water Works Association (AWWA),
the American Society for Testing and Materials (ASTM), or the American Association of State Highway
and Transportation Officials (AASHTO), and the Washington State Department of Transportation
(WSDOT).

1.3 Catalog Information

Catalog information on all equipment to be installed shall be submitted to the City for approval prior to
installation as indicated in the General Requirements, Section E, Materials Submittals.

1.4 Care and Handling of Materials

A. Adequate precautions shall be taken to prevent damage to pipes, fittings, manhole components,
and all other materials used in construction of the storm drainage system. Pipe and other
materials during transport shall be secured individually by use of wood spacer blocks or wood
crates, or otherwise protected to prevent collision of individual pieces and possible subsequent
damage.

B. All pipe, fittings, and manhole components shall be loaded and unloaded in a manner to prevent
shock or damage. Under no circumstances shall such material be dropped. All materials on the
ground shall be protected from damage. All pipes, fittings, manhole components, and all other
materials used in the construction of the drainage system shall be carefully inspected by the
Contractor prior to installation. All defective materials shall be rejected. All materials that are
delivered considerably in advance of their installation shall be stored in a satisfactory manner.

C. Proper materials, tools, and equipment shall be used by the Contractor for safe and convenient
prosecution of the work. All pipes, fittings, etc., shall be carefully lowered into the trench piece
by piece in such a manner to prevent any damage to the materials. Under no circumstances
shall materials be dropped or dumped into the trenches.

04/2012 4-1 Storm Drainage System
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

1.5 Submittals

The Contractor shall furnish to the City a sworn statement from the manufacturer stating that inspection
and all specified tests have been made on the supplied material and that the results thereof comply with
appropriate specifications. The statement shall also state that all materials furnished are in accordance
with these Standard Specifications, the City of Connell Standard Plans, and that all materials are new.
The Contractor shall also submit shop drawings for proposed pipe connections to catch basins, area
drains, and field inlets as indicated in the General Requirements, Section E, Materials Submittals.

PART 2 - MATERIALS
2.1 Gravity Storm Drains
A. Solid Wall PVC Pipe

Solid wall PVC pipe shall be solid wall construction and shall conform to the requirements of
ASTM D3034, SDR 35 for pipe up to 15-inch diameter and ASTM F679, Type 1 only, for pipe sizes
18- to 27-inch diameter. Joints for solid wall PVC pipe shall conform to ASTM D3212 using
elastomeric gaskets conforming to ASTM F477.

B. Ductile Iron Pipe

Ductile iron pipe and fittings shall conform to AWWA C150, AWWA C115, AWWA C151, and
AWWA C110 and shall be minimum pressure Class 150 unless specified otherwise. All ductile
iron pipe shall have a bituminous sealed cement mortar lining conforming to AWWA C104. All
joints, unless otherwise specified, shall be push-on rubber gasket joints conforming to

AWWA C111.

C. Concrete Pipe

Non-reinforced concrete pipe and fittings shall conform to the specifications of ASTM C14.
Reinforced concrete pipe and fittings shall conform to ASTM C76. All joints shall be push-on
rubber gasket joints conforming to ASTM C443.

D. HDPE Pipe

Corrugated high density polyethylene pipe and fittings 48 inches and smaller shall conform to
AASHTO M-252 and AASHTO M-294 accordingly. Corrugated high density polyethylene pipe and
fittings shall have watertight joints and shall be either Hancor "Blue-Seal,” or Advance Drainage
System "N-12,” or equal. All joints for corrugated polyethylene pipe shall be made with a
bell/bell or bell and spigot coupling and shall conform to ASTM D3212 using elastomeric gaskets
conforming to ASTM F477. All gaskets shall be factory installed on the pipe in accordance with
the manufacturer’s recommendations.

04/2012 4-2 Storm Drainage System
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

E. Warning Tape

All warning tape shall be green, approximately 3 inches wide, manufactured of a durable,
non-degrading material, and state “Caution Buried Sewer Line Below.”

2.2 Manholes
A. Cast-in-place Base Sections

1. Cast-in-place base sections for manhole construction shall have a minimum 28-day
strength of 3,000 psi, unless approved otherwise by the City, and shall meet the
requirements shown in the City of Connell Standard Plans. All shelf areas shall be
uniformly shaped, have a rough float finish, and slightly slope towards the channel. The
shelf shall be above the top of the storm drain pipe.

2. The Contractor shall be responsible for the determination of pipe hole orientation and
grade.
3. After placement of the concrete for the base, the bottom manhole ring shall be set level

into the wet concrete to form a tight seal. The base concrete shall then be properly
cured for a minimum of 24 hours before placing the remaining rings and cone.

4, Cast-in-place base sections will only be used where called for specifically by the City.
B. Precast Base Sections
1. Precast base sections shall be approved by the City and shall conform to ASTM C479.

Concrete shall be consolidated by mechanical vibration. Reinforcing shall be provided in
the base and walls. Minimum concrete thickness shall be as shown on the City of
Connell Standard Plans.

2. All shelf area shall be uniformly shaped, have a rough float finish, and slightly slope
towards the channel. The shelf shall be above the top of the storm drain pipe.

3. The Contractor shall be responsible for the determination of pipe hole orientation and
grade.
4, Precast base sections shall be used unless otherwise specifically called for by the City.
04/2012 4-3 Storm Drainage System
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

Precast Manhole Sections

Precast manhole sections shall conform to ASTM C478 and consist of circular sections in
the standard 48-inch diameter.

No more than two lift holes shall be cast into each section. Holes shall be located as to
not damage reinforcing or expose it to corrosion. At the manufacturer's option, steel
loops may be provided for handling in lieu of lift holes. All lift holes shall be patched
after installation.

Precast manhole cones shall be eccentric unless otherwise specified and shall meet
ASTM C478.

Slabs, cones, and ring sections shall be free from fractures, cracks, rock pockets, or
exposed reinforcement.

Pipe Connections to Manholes

1.

All pipe connections to manholes shall be constructed as shown on the City of Connell
Standard Plans and shall be watertight.

For solid wall PVC and ductile iron pipe an A-Lok pipe connector as manufactured by
A-Lok Products, Inc., PSC Flexible Connector as manufactured by Press Seal Gasket
Corporation, Kor-N-Seal as manufactured by Core and Seal Company, or approved equal
shall be used when precast base sections are used.

Profile wall PVC and HDPE pipe to manhole connections shall utilize gaskets or fittings in
combination with a non-shrink grout to provide a watertight seal and shall be approved
by the City. The Contractor shall submit shop drawings for proposed profile wall PVC
and HDPE pipe connections to manholes.

All connections shall match the grade and alignment of the pipe entering and exiting
each manhole. Manhole pipe connections shall be constructed so flow through the
manhole is not restricted in any way.

Manhole Rings and Covers

1.

Manhole rings and covers shall be Olympic Foundry Model MH30A. The cover can have
up to three pick holes and the word "storm" shall be printed on the cover.

Castings shall be tough, close-grained, gray iron free from blow holes, shrinkage, and

cold sheets. They shall conform to ASTM A48 and shall be smooth, sound, clean, and
free from blisters and defects.

4-4 Storm Drainage System
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

3. Castings and covers shall be planed and ground when necessary to ensure flat and true
surfaces.
4, Covers shall be true and shall seat within the ring at all points.

2.3 Catch Basins

A. Catch Basins
1. Catch basins shall be precast units manufactured in accordance with ASTM C139 and C913.
2. Concrete shall have a compressive strength of 3,000 psi.
3. Reinforcement in precast structures shall be rebar meeting ASTM A615 Grade 60 or

welded wire meeting ASTM A497.

4, Precast bases shall be furnished with cutouts or knockouts. Knockouts for pipes shall
have a wall thickness of 2 inches minimum and may be located on all four sides.

B. Frames and Grates

1. Catch basin and area drain grates shall be metal castings conforming to the
requirements of ASTM A48, Class 30. Castings shall be tough, close-grained, gray iron
free from blow holes, shrinkage, and cold sheets. They shall be smooth, sound, clean,
and free from blisters and defects. Castings shall be planed and ground when necessary
to ensure flat and true surfaces.

2. Catch basin frames shall be hot dip galvanized A36 steel or approved equal.
C. Oil-Water Separators
1. Oil-water separators shall be The Snout by Best Management Products, Inc. (800 504-8008),

or approved equal.

2. Oil-water separators shall be constructed of a corrosion resistant material and be
equipped with a watertight access port, a mounting flange, and a means to prevent
siphons.

3. The size and position of the oil-water separator shall accommodate the outlet pipe size

and allow the bottom of the device to be located 6 inches below the pipe invert
elevation. The oil-water separator shall be securely attached to the structure wall with
an oil-resistant gasket, corrosion resistant hardware, couplings, etc., for a complete
installation.
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

Pipe Connection to Catch Basins

All pipe connections to precast units shall be watertight.

For solid wall PVC and ductile iron pipe, a 1/2-inch pipe gasket stretched over the pipe
shall be used in combination with a non-shrink grout to provide a watertight seal.

The profile wall PVC and HDPE pipe connection shall utilize gaskets or fittings in
combination with a non-shrink grout to provide a watertight seal and shall be approved
by the City.

Corrugated Steel

Culverts shall be Type 2 corrugated steel pipe and shall be a minimum 14-gauge with

2 2/3-inch x 1/2-inch corrugations. Fabrication of pipe shall conform to AASHTO M-274 and
AASHTO M-36 Specifications. Joints shall be made with corrugated steel culvert bands over
3/8-inch neoprene gaskets. Culvert bands shall be 12 inches wide. Welded seam aluminum
coated (aluminized) corrugated steel pipe is required with metallized coating applied inside and
out following welding.

Reinforced Concrete Culvert Pipe

1.

Reinforced concrete culvert pipe shall be round and conform to the requirements of
AASHTO M-170 except as modified below. Pipes shall be within the maximum and
minimum diameters set forth in AASHTO M-170. The wall thickness and steel area for
all classes of pipe that are not described in AASHTO M-170 shall be determined by
interpolation from data given in the tables for pipes of diameters next smaller and next
larger, respectively.

For all classes of pipe, except Class |, which are smaller than the minimum size set forth
in AASHTO M-170 for the particular class, the minimum wall thickness shall be
1-3/4-inch and the steel area shall not be less than 0.06 square inch per linear foot of
pipe barrel length.

All bell and spigot concrete culvert pipe shall be joined with rubber gaskets conforming
to AASHTO M-198.

4-6 Storm Drainage System
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

Stormwater Disposal Systems

A.

Drain rock shall be Gravel Backfill for Drains per WSDOT Standard Specification 9-03.12(4),
Gravel Backfill for Drywells per WSDOT Standard Specification 9-03.12(5), or similar products if
approved by the City.

Geotextile fabrics used to separate the sides and bottoms of trenches from drain rock shall be as
per WSDOT Standard Specifications 9-33.2(1), Table 2.

The top of all drain rock trenches in traffic areas shall be covered with separation geotextile
fabric per WSDOT Standard Specifications 9-33.2(1), Table 3.

Drywells shall be precast units meeting the structural requirements for manholes outlined in this
Standard Specification. Seepage ports shall be uniformly located on the sides and bottom of the
drywell.

PART 3 - EXECUTION

3.1

3.2

33

04/2012

Existing Utilities

The Contractor shall be responsible for the actual locating and protecting of existing utilities. If a conflict
develops between the design line and grade of a pipeline and an existing utility, the City may adjust the
pipeline grade or have the existing utility relocated. See the General Requirements for further
requirements.

Restoration, Finishing, and Cleanup

The Contractor shall restore or replace all paved surfaces, graveled surfaces, curbing, sidewalks, trees
and shrubbery, lawns, pastures, fences, and other existing facilities to their original condition. See
Standard Specification — "Surface Restoration" for specific requirements.

Installation of Gravity Storm Drains

A.

Trench Excavation and Backfill

Trench excavation and backfill shall be performed as specified in the Standard Specifications -
"Excavation and Backfill of Trenches.”

Installation of Pipe

1. Gravity storm drain pipe shall be installed in accordance with the best current practices
and as required by the manufacturer. Gravity storm drain pipe, unless otherwise
approved by the City, shall be laid by progressing upgrade from the existing or newly
constructed storm drain; the pipe shall be installed with bell ends laid upgrade unless
otherwise approved. Each pipe shall be properly bedded so as to be supported along

4-7 Storm Drainage System
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

the full length of the pipe. A suitable foundation shall be achieved by a slight excavation
for the bell at each joint.

2. All joints shall be properly lubricated, where required, and installed in accordance with
the installation instructions of the pipe manufacturer, taking particular care to avoid
pinching or otherwise causing damage to pipe gaskets. All joints shall be free of dirt and
other foreign matter prior to the joining of the next pipe. All joints shall be restrained to
prevent creep and misalignment of joints. All pipe shall have a ring painted around the
spigot ends in such a manner as to allow field checking of setting depth of pipe in
socket.

3. Gravity storm drain main lines shall be installed with the use of a laser beam and target.
The City will provide slopes for each line and "cuts" from a hub set at each manhole. A
check hub will also be set by the City 100 feet upstream from each manhole for laser
checking by the Contractor. The hub will be for grade checking only. Unless the work
involves deep excavations, traffic problems, water problems, or other conditions
approved by the City, the trench for the first 100 feet shall not be backfilled until the
pipe grade has been checked. The Contractor shall set and aim the laser as controlled
by the "cuts" and "slopes." Careful attention shall be given to the setting up of the laser
and the periodic checking of its aim, etc. All grade checking of the laser shall be the
responsibility of the Contracor.

4, Warning tape shall be located above all storm drain piping at 12 to 16 inches below final
grade.
5. All pipe shall be installed true to line except when approved otherwise by the City. A

tolerance of +1/4-inch deviation from true grade at each joint will be allowed. Extra
care shall be given to the installation of storm drain lines at minimum slopes to avoid
flat slopes in the line.

6. All foreign matter and gravel shall be removed from the inside of the pipe and fittings
before being installed, and the pipe and fittings shall be kept clean during placement.
No pipe shall be laid when conditions exist that, in the opinion of the City, are
unsuitable for the placing of pipe. All pipe and manholes shall be covered or plugged at
night.

7. The contractor may elect, at his own option, to drain or pump groundwater from the
trenches into previously placed new storm drain lines as long as adequate disposal is
provided. Adequate provisions shall be made by the Contractor for final disposal of the
groundwater from trenches as approved by the City. Discharge water into new storm
drain lines shall be properly screened to prevent siltation, debris, and/or gravel from
entering the receiving waterway. At the termination of dewatering operations, the
Contractor shall thoroughly clean the storm drain lines that were used. No storm drain
lines will be accepted as completed until being cleaned and until approved by the City.
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C. Testing

1.

STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

Deflection Test for PVC and HDPE Pipe

All storm drains constructed of PVC and HDPE pipe shall be deflection tested not less
than 30 days after the trench backfill and compaction has been completed. The test
shall be conducted by pulling a go/no-go solid pointed mandrel or sewer ball through
the completed pipeline. The diameter of the mandrel or ball shall be 95 percent of the
inside pipe diameter. Testing shall be conducted on a catch basin-to-manhole and
manhole-to-manhole basis and shall be done after the line has been completely cleaned
and flushed with water. The Contractor shall, at his own expense, locate and repair any
sections failing to pass the deflection test and retest the section.

Equipment

The Contractor shall perform all work and furnish all materials and equipment as
required to perform all required tests.

Manhole Installation and Connections

A. Construction

Manholes shall be constructed to the line, grade, and detail as shown on the City of
Connell Standard Plans and as approved by the City.

2. Excavation and backfill of the manhole shall be performed in the same manner as
specified in Standard Specifications - “Excavation and Backfill of Trenches,” where
applicable. Backfill shall be brought up evenly on all sides of the manhole.

3. The "U" shaped channels in the manhole bases shall be constructed by the use of
properly shaped forms.

4, Intersecting flow channels shall have uniform transitions. All channels inside the
manhole shall have smooth troweled finishes.

B. Connection to Existing Manhole

1. All flow lines shall be properly shaped, and all new concrete shall be placed against a
clean and sound surface.

2. An approved epoxy bonding agent shall be used on all existing surfaces to be bonded to
new concrete or mortar.

3. All applicable conditions for new manholes described previously shall apply.

4-9 Storm Drainage System
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STANDARD SPECIFICATIONS
SECTION 4
STORM DRAINAGE SYSTEM

A. Catch basins shall be constructed to the line, grade, and detail as shown on the City of Connell
Standard Plans and as approved by the City.

B. Excavation and backfill shall be performed in the same manner as specified in Standard
Specifications - "Excavation and Backfill of Trenches," where applicable. Backfill shall be brought
up evenly on all sides of the catch basin.

C. All catch basins, area drains, and field inlets are to be watertight, including all connections and
joints, and any leakage shall be corrected in an approved manner.

D. New Connections

All connections shall match the grade and alignment of the pipe entering and exiting
each unit. Pipe connections shall be constructed so flow is not restricted in any way.

2. All holes shall be located to provide the design flow line and direction of any pipe
entering the catch basin, area drain, or field inlet. After the pipe connection is made
and set to grade, the annular space between the pre-cast unit and the pipe shall be
cement grouted to permanently set the flow line of the pipe. Non-shrink cement grout
shall be used.

E. Connection to Existing Catch Basins

1. All connections shall be made in such a manner as to leave the existing catch basin
watertight. All new concrete shall be placed against a clean and sound surface.

2. An approved epoxy bonding agent shall be used on all existing surfaces to be bonded to
new concrete or mortar.

3. All applicable conditions for new catch basins described previously shall apply.

3.6 Culverts

Culverts shall be bedded and backfilled uniformly on both sides of the pipe at the same time to prevent
displacement or buckling of the pipe. Bedding material shall be worked carefully under the pipe
haunches and then compacted. Bedding and backfill material shall consist of select native material free
of particle sizes greater than 1-1/2-inch in diameter.

04/2012
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3.7 Stormwater Disposal Systems

A. All Stormwater disposal systems shall be designed by an engineer licensed in the state of
Washington. Stormwater disposal structures shall include drainfields, drywells, swales,
detention ponds, or other devices used to dispose of stormwater on site. Each design shall be
unique to the particular site and shall include all advance exploration necessary to design a
properly functioning stormwater disposal system.

B. Stormwater disposal systems shall be designed to meet the following minimum requirements:
1. Store 100 percent of a 25-year, 1-hour storm event
2. Percolate 100 percent of a 25-year, 24-hour storm event in 18 hours or less
3. Percolate 100 percent of a 100-year, 24-hour storm event in less than 24 hours.
4, If significant damage is likely to occur to public or private facilities when the storm event

exceeds the design criteria or in the event of a system failure, the design engineer shall
incorporate design features to minimize damage to neighboring facilities.

C. The minimum guidelines for injection wells outlined in the Department of Ecology’s Stormwater
Management Manual for Eastern Washington shall be maintained. Current regulations require
that the lowest elevation of any portion of an injection well shall maintain a minimum
separation of 5 feet from groundwater.

D. Infiltration Ponds shall be designed to meet the minimum requirements outlined in the
Department of Ecology’s Stormwater Management Manual for Eastern Washington. Ponds shall
be designed with a minimum of one foot of freeboard from the rim or overflow of the
infiltration pond to the maximum ponding level. The bottom of all ponds shall be lined with free
draining aggregate and planted with low growing vegetation that will not plug the aggregate.

E. A complete design including design calculations shall be submitted to the City for approval. The
design and design calculations shall be consistent with one of the methods outlined in the
Washington State Department of Transportation Hydraulics Manual or the Washington State
Department of Ecology Stormwater Management Manual for Eastern Washington.

3.8 Cleaning and Flushing of Completed and Tested Storm Drains

A. Prior to final inspection of the storm drain system by the City, the Contractor shall flush and
clean all parts of the system. All accumulated construction debris, rocks, gravel, sand, silt, and
other foreign material shall be removed from the system at or near the closest downstream
manhole. If necessary, mechanical rodding or bucketing equipment shall be used.
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B. All storm drain pipes, manholes, and catch basins installed shall be flushed as thoroughly as
possible. It must be understood that flushing removes only the lighter solids and cannot be
relied upon to remove heavy material allowed to get into the pipes during construction. The
Contractor shall provide sufficient water and appropriately sized taps to develop a velocity in
the pipes during flushing of at least 2.5 fps.

3.9 Environmental Protection of Catch Basins

The Contractor shall provide below inlet grate devices (filters) at each catch basin. The filters shall be in
place during the Contractor's work to prevent sediment from entering the catch basins and shall be
maintained until the risk of sediment entering the catch basin from construction activities on the site no
longer exists. When all work is complete, the filters shall be removed by the Contractor.
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STANDARD SPECIFICATIONS
SECTION 5

CONCRETE CURB AND GUTTER, SIDEWALK, AND DRIVEWAY TRANSITIONS

PART 1 - GENERAL

11

Scope of Work

A

This work shall consist of the construction of Portland Cement concrete curb, curb and gutter,
sidewalk, steps, and driveway and alley approaches. They shall be constructed in accordance
with the General Requirements and the City of Connell Standard Plans.

Work and materials shall conform with the general practices outlined in the Standard
Specifications for Road, Bridge, and Municipal Construction - current edition, Washington State
Department of Transportation.

Samples of all materials must be submitted to the City for approval, as required in Section E,
Materials Submittals, of the General Requirements, prior to incorporation into the work.

PART 2 - MATERIALS

2.1

2.2

2.3

04/2012

Concrete Characteristics

Portland Cement concrete for all structures shall have a minimum 28-day strength of 4,000 psi. The
material used shall meet current WSDOT or ACI standards. The maximum slump shall not exceed

4 1/2 inches and the air content shall be between 4.0 and 7.0 percent. The mix design shall be provided
to the City for review.

Pre-molded Joint Filler

Pre-molded joint filler for use in expansion (through) joints shall be asphalt-impregnated cane fiber and
shall conform to ASTM D1751. The thickness shall be 3/8 inch or match existing adjacent expansion

joints.

Base Aggregate

A. The base rock used under any of the structures listed in this section of these Standard
Specifications shall conform with the requirements of Section 9-03.9(3), of the Standard
Specifications for Road, Bridge, and Municipal Construction - current edition, Washington State
Department of Transportation, and shall be Crushed Surfacing Top Course.

B. Crushed surfacing will be applied at the following compacted thickness:

Concrete Curb and Gutter — 4 inch minimum
Sidewalks and Wheelchair Ramps — 4 inch minimum
Driveway and Alley Approaches — 6 inch minimum

5-1 Concrete Curb and Gutter, Sidewalk, and Driveway Transitions
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PART 3 - EXECUTION
3.1 Earthwork

Excavation shall be made to the required depths and to a width that will permit the installation and
bracing of forms. All soft and unsuitable material shall be removed from the subgrade and replaced
with suitable material. The top 6 inches of any cut section and the full depth of any embankment shall
be compacted to a minimum of 90 percent of the standard density as determined by

Section 2-03.3(14)D of the WSDOT Standard Specifications.

3.2 Base Aggregate

The base aggregate shall be placed as shown on the City of Connell Standard Plans and shall be
compacted to 95 percent of the standard density as determined by Section 2-03.3(14)D of the
WSDOT Standard Specifications.

33 Forms

Forms shall be wood or metal and shall extend for the full depth of the concrete. All forms shall be
straight, free from ways, and of sufficient strength to resist the pressure of the concrete without
springing. Bracing and staking of forms shall be such that the forms remain in both horizontal and
vertical alignment until their removal.

3.4 General Placement and Finishing

A. All work shall be done in conformance to the Standard Specifications for Road, Bridge, and
Municipal Construction - current edition, Washington State Department of Transportation.

B. All concrete shall be placed before the initial set has occurred and unless otherwise authorized
by the City. It shall be placed within 1-1/2 hours after water has been added to the mix. The
temperature of the concrete at placement shall not be below 50°F or exceed 90°F unless
approved otherwise by the City.

C. The concrete shall be placed on a moist base and deposited as close as possible to its final
location and to its required depth. Movement of the concrete horizontally with a vibrator will
not be allowed.

D. Once the concrete has been placed, it shall be struck off to the proper elevation using a
straightedge and sawing motion. A smooth surface shall be provided after the concrete has
been straight edged by the use of a bull float or Darbie. A wooden bull float shall be used unless
the Contractor can show that a magnesium bull float does not seal in the bleed water.

04/2012 5-2 Concrete Curb and Gutter, Sidewalk, and Driveway Transitions
S:\DOCS\CONNELL\W68-208 WTR SWR ST STNDS\STANDARDS\APRIL 2012\CURB-GUTTER.docx Anderson Perry & Associates, Inc.



3.5

3.6

04/2012

STANDARD SPECIFICATIONS
SECTION 5

CONCRETE CURB AND GUTTER, SIDEWALK, AND DRIVEWAY TRANSITIONS

Curing

Bull floating shall occur immediately after striking off and before bleed water accumulates on
the surface. Bull floating shall be done in such a manner that the surface is not sealed, so bleed
water is not trapped below the surface. Care shall be taken not to overwork the surface. The
use of a jitterbug or tamper will not be allowed unless approved by the City. Initial edging shall
be performed with a wide edger, again in a manner that will avoid sealing the surface.

The concrete shall be allowed to sit until the bleeding has stopped and after the concrete is firm
enough to permit a man to walk on the surface leaving footprints no more than 1/4-inch deep.
After the waiting period, the concrete may be floated and finished as required.

All work shall be done in conformance to the Standard Specifications for Road, Bridge, and
Municipal Construction — current edition, Washington State Department of Transportation.

The Contractor shall submit a proposed method of curing to the City prior to placement of any
concrete.

Restrictions Due to Weather

All work shall conform to the Standard Specifications for Road, Bridge, and Municipal Construction —
current edition, Washington State Department of Transportation.

A

B.

Cold Weather

1. Concrete placement in cold weather (50°F or less) will be permitted only under
conditions that shall meet the approval of the City.

2. Salts, chemicals, or other foreign materials shall not be mixed with the concrete to
prevent freezing, unless such use is authorized by the City in writing.

3. All concrete shall be effectively protected from frost action for a period of five days after
placement. Upon notice from the City, all concrete that may have become damaged by
frost action shall be replaced by the Contractor at his own expense.

Hot Weather

1. For concrete placed during extremely hot weather (air temperature exceeding 95°F), the
aggregate shall be cooled by frequent spraying in such a manner as to utilize the cooling
effect of evaporation.

2. Curing compound shall be applied as directed by the City.
3. The mixing water shall be the coolest available at the site insofar as is practical.
5-3 Concrete Curb and Gutter, Sidewalk, and Driveway Transitions
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CONCRETE CURB AND GUTTER, SIDEWALK, AND DRIVEWAY TRANSITIONS

C. Low Humidity/Wind

1.

3.7 Backfill

Pouring of concrete during periods of low humidity (below 50 percent) and/or windy
conditions should be avoided when feasible and economically possible, particularly
when large surface areas need to be finished.

In any event, surfaces exposed to the drying wind shall be covered up immediately after
finishing with polyethylene sheets and be water cured continuously as soon as the
concrete has set up.

A. After the concrete has reached sufficient strength, the space in back of structures shall be
backfilled to the required elevation with the proper material, which shall be compacted to a
non-yielding condition.

B. When the entire project has been finished, any damaged structure sections shall be repaired or
replaced at no additional cost to the City.

3.8 Curb and Curb and Gutter

A. General

Concrete curb and curb and gutter shall be constructed in accordance with these
Standard Specifications and the City of Connell Standard Plans. They can be constructed
with forms or with a curbing machine meeting the requirements of these Standard
Specifications.

2. Curbs located on vertical or horizontal curves shall be constructed to result in a smooth

curve.
B. Curbing Machine

1. The machine for extruding Portland Cement concrete curb shall be of the self-propelled
type equipped with a material hopper, distributing screw, and adjustable curb forming
devices capable of placing and compacting Portland Cement concrete to the lines,
grades, and cross sections as shown in an even, homogeneous manner.

2. A grade line gauge or pointer shall be attached to the machine in such a manner that a

04/2012

continual comparison can be made between the curb being placed and the established
curb grade as indicated by the offset guideline.
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SECTION 5
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C. Placement and Finishing

1.

D. Joints

04/2012

The top and face of finished curb and curb and gutter shall be true and straight, and the
top surface of curb shall be of uniform width free from humps, sags, honeycombs, or
other irregularities.

When a straightedge 6 feet long is laid on the top face of the curb or on the surface of
the gutter, the surface shall not vary more than 0.02 feet from the edge of the
straightedge except at grade changes or vertical curves.

The Contractor shall construct all curb and gutter within 0.02 feet of true line, within
0.02 feet of established surface grade, cross section, and slope, and within 0.02 feet of
specified thickness.

When the curbing machine is used, the Contractor shall feed the concrete into the
extruding machine at a uniform rate and operate the machine under sufficient restraint
in a forward motion to produce a well compacted mass of concrete.

All exposed surfaces of the curb or curb and gutter shall be floated, followed by a light
brush finish.

If forms are used, they shall be removed after the concrete has taken its initial set and
while the concrete is still green enough to finish.

Minor defects shall be repaired with mortar containing one part Portland Cement and
two parts sand. Honeycombed, slumped, and other structurally defective concrete shall
be removed and replaced.

All exposed formed surfaces shall receive a rubbed finish utilizing a Carborundum brick
or other abrasive until a uniform color and texture is produced.

Expansion Joints

a. Expansion joints shall be provided opposite abutting expansion joints, at the end
of curved sections, at connections to existing curbs, adjacent to any structure,
and at a minimum spacing of 50 feet.

b. The width of joints and thicknesses of filler shall match those of the joints and
abutting or underlying concrete; elsewhere the filler thickness shall be 3/8 inch.

C. Each expansion joint shall be at right angles to the structure alignment, vertical

to the structure surface, and provide complete separation of new cement
concrete.
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2. Transverse Contraction Joints

a. Transverse contraction joints of the weakened plane or dummy type shall be
formed in the exposed surfaces opposite contraction joints in abutting
Portland Cement concrete and at other locations in the new curb as required to
confine the contraction joint spacing to a maximum of 10 feet. The joints shall
be formed by grooving, by insertion and removal of plates or other devices, by
insertion and leaving in place of preformed bituminous filler, or by sawing.

b. Contraction joints shall be 3/16-inch in width and a minimum depth of 1/4 of
the thickness of the concrete. The edges of joints shall be tooled, unfilled
grooves, and shall be clean and neat. Joint filler shall be even and flush with the
surface of the concrete.

C. If the joints are constructed by sawing, the sawing shall be performed as soon as
practical after pouring and prior to the occurrence of any shrinkage cracking.

3.9 Sidewalk and Driveway and Alley Approaches
A. General

Concrete sidewalks shall be constructed in accordance with these Standard Specifications and
the City of Connell Standard Plans.

B. Placement and Finishing
1. Before the concrete is given the final finishing, the surface of the sidewalk shall be

checked with a 10-foot straightedge; any irregularities of more than 1/4-inch in 10 feet
shall be eliminated.

2. Edges, including those of expansion joints, shall be rounded with an approved finishing
tool.
3. The final surface of the concrete shall receive a medium to coarse cross brooming finish

so as to provide a granular or matte texture that will not be slick when wet.

4, Cross brooming shall be transverse to the length of the sidewalk and approaches.

04/2012 5-6 Concrete Curb and Gutter, Sidewalk, and Driveway Transitions
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Steps

Joints

General

Expansion Joints

Expansion joints shall be provided opposite abutting expansion joints, at the end
of curved sections, at all corners other than those 90 degrees, at connections to
existing sidewalks, adjacent to any structure, and as shown on the City of
Connell Standard Plans. Unless otherwise directed by the City, expansion joints
are required every 50 feet along the length of sidewalks.

The width of the joints and thickness of the filler shall match those of the joints
and abutting or underlying concrete; elsewhere, the thickness shall be 3/8 inch.

Each expansion joint shall be at right angles to the structure alignment, vertical
to the structure surface, and provide complete separation.

Transverse Contraction Joints

Transverse contraction joints are required every 5 feet along the length of
sidewalks.

The joints between sections shall be formed by steel templates 1/8-inch in
thickness or sawn in with a concrete saw after initial set of the concrete to a
minimum depth of 1/4 the thickness of the concrete. Joints shall be at right
angles to the alignment.

Steps shall be constructed in accordance with these Standard Specifications and as directed by

the City.

Placement and Finishing

1.

All edges shall be rounded with an approved finishing tool. All horizontal surface of the
step shall receive burlap or cross-brooming finish to provide a granular or matte texture
which will not be slick when wet.

After the forms are removed and while the concrete is still green, the vertical surfaces
shall be finished.

Minor defects shall be repaired with a mortar containing one part Portland Cement and
two parts sand. Honeycombed, slumped, and other structurally defective concrete shall
be removed and replaced at no expense to the City.

5-7 Concrete Curb and Gutter, Sidewalk, and Driveway Transitions
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4, All vertical surfaces shall receive a rubbed finish utilizing a Carborundum brick or other
abrasive until a uniform color and texture is produced.

3.11  Reinforcing Bars

A. Mild steel reinforcing bars shall be furnished, cut, bent, and placed as indicated by the City and
to the methods of practice in the Standard Specifications for Road, Bridge, and Municipal
Construction — current edition, Washington State Department of Transportation.

B. A the time of placing concrete, all reinforcement shall be free from loose mill scale, rust, grease,
or other coating that might destroy or reduce its bond with concrete. Steel reinforcement not
placed in the work shall be stored under cover to prevent rusting and shall be placed on blocking
so no steel touches any ground surfaces.

C. Reinforcing steel shall be in position before concrete placement is begun. All reinforcing steel
shall be tied together and supported in such a manner that displacement during placing of
concrete will not occur.

04/2012 5-8 Concrete Curb and Gutter, Sidewalk, and Driveway Transitions
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STANDARD SPECIFICATIONS
SECTION 6
SURFACE RESTORATION

PART 1 - GENERAL

11

1.2

Scope

A. The Contractor shall perform all work and furnish all materials to restore the work area
including any gravel, asphalt, concrete, lawn, fences, or any other surfaces or items damaged or
disturbed by his construction operation. Surface restoration shall follow as closely as possible
the backfill and compaction of excavations. The work must also conform to the City of Connell
Standard Plans and the General Requirements.

B. Items specified in this Standard Specification are intended to be broad in scope and may not
always apply to all items of work to be constructed. All applicable sections, as determined by
the City, shall control the Contractor's work.

Submittals

Samples of all materials must be submitted to the City for approval, as required in Section E, Materials
Submittals of the General Requirements, prior to incorporation into the work.

PART 2 - MATERIALS

2.1

2.2

2.3

04/2012

Crushed Surfacing

Gravel aggregate shall substantially conform to current standards for crushed surfacing top course or
base course, as specified in the Standard Specifications for Road, Bridge, and Municipal Construction -
current edition, Washington State Department of Transportation or as otherwise approved by the City.
The intent is to specify a gravel which is suitable for use in the restoration of areas disturbed by the
Contractor's work and as a base rock under Asphalt Concrete and Portland Cement Concrete, or for use
on the shoulders of roads and on parking strips.

Hot Mixed Asphalt

Hot mix asphalt shall be a Commercial Cl. 1/2-In., PG 64-28 conforming to the Standard Specifications
for Road, Bridge, and Municipal Construction - current edition, Washington State Department of
Transportation for asphalt concrete pavement, or as specified otherwise. The Contractor shall submit
for review by the City data on the asphalt concrete mix to be used. Data shall include aggregates,
gradation and tolerances, aggregate suitability, asphalt concrete, mix proportions and tolerances, etc.
Design ESAL’s for the HMA mix design shall be 0.8 million unless otherwise specified by the City.

Portland Cement Concrete

Portland Cement concrete for all structures shall have a minimum 28-day strength of 4,000 psi. The
material used shall meet current WSDOT or ACI standards. The maximum slump shall not exceed

4 1/2 inches and the air content shall be between 4.0 and 7.0 percent. The mix design shall be provided
to the City for review.

6-1 Surface Restoration
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2.5

2.6

2.7

2.8
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Seed

A. Lawn Seed
Lawn seed shall be a blend of fescue and bluegrass typically used in the area and of the type to
match existing lawn areas, and must be approved by the City prior to use.

B. Pasture Seed
Pasture seed shall be a mixture of orchard grass, rye grass, and fescue, native to the area and
must be approved by the City prior to use.

Fertilizer

Inorganic fertilizer shall be commercially available 22-16-8 with 22 percent nitrogen, 16 percent
available phosphoric acid, 8 percent soluble potash, and a minimum of 2 percent sulfur, or as approved
by the City.

Topsoil
Topsoil shall be native to the area and shall be approved by the City prior to use.
Mulch

All mulch shall be straw that has been air dried and seasoned before baling or loading. It shall be free of
noxious weeds and other materials detrimental to grass growth.

Sod
A. Sod shall be 100 percent Kentucky Blue Grass or other types as approved by the City.
B. The sod shall be grown on agricultural land that is cultivated specifically for turf sod. The sod

shall be free of weeds, diseases, nematodes, and insects. All sod shall be mature and not less
than 10 months old. All sod shall be machine cut to a uniform thickness of 5/8-inch or more,
excluding top growth and thatch. The seed mixture must be approved by the City prior to use.

6-2 Surface Restoration
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29 Hydroseed

A.

The hydroseed shall be a specifically designed hydromulch consisting of cellulose fiber,
fertilizers, seed, tackifier, etc.

The hydromulch shall be specifically processed cellulose fiber containing no growth or
germination inhibiting factors. It shall be manufactured in such a manner that, after addition
and agitation in slurry tanks with water, the fibers in the material become uniformly suspended
to form a homogenous slurry. When sprayed on the ground, the material shall allow absorption
and percolation of moisture. Each package of cellulose fiber shall be marked by the
manufacturer to show the air dry weight and content.

The fertilizer shall be a complete plant food containing slow release nitrogen, phosphoric acid,
and potash in the amounts of 22-16-8. It shall be delivered in uniform composition and be dry
and free flowing and delivered in the original unopened containers bearing the manufacturer's
guaranteed analysis.

The grass seed shall be certified, blue tagged, cleaned, and delivered in original unopened
packages bearing an analysis of the contents. It shall be guaranteed 95 percent pure and have a
minimum germination rate of 85 percent within 1 year of test. The seed shall be as agreed upon
by the City. The seed shall be applied at a minimum rate of 7 pounds per 1,000 square feet.

2.10 Hot Asphalt-Rubber Joint Sealant

Hot asphalt-rubber joint sealant shall be Roadsaver 221 as manufactured by Crafco, Inc., or equal.

PART 3 - EXECUTION

3.1 Gravel Surface Restoration

A.

In gravel streets, parking areas, or driveways disturbed by the work, the Contractor shall
resurface the areas to the minimum compacted depth specified on the Standard Plans with
crushed surfacing top course or base course, as required by the City.

The resurfacing aggregate shall be compacted to 95 percent of the standard density as
determined by the requirements of Section 2-03.3(14)D of the WSDOT Standard Specifications.

3.2 Asphalt Street Restoration and Asphalt Parking-Driveway Restoration

A.

04/2012

Existing asphalt surfaces shall be saw cut on each side of the excavation to provide a vertical,
neat, straight-line joint in the surface. Should any asphalt surface be undermined or damaged
during construction, the undermined or damaged asphalt shall be similarly saw cut and removed
prior to backfill.

Backfill shall be made in accordance with Standard Specifications - "Excavation and Backfill of
Trenches.”

6-3 Surface Restoration
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The crushed surfacing top course under the asphalt pavement shall be replaced to a compacted
depth of 8 inches, unless specified otherwise. The crushed surfacing shall be compacted to 95
percent of the standard density as determined by the requirements of Section 2-03.3(14)D of
the WSDOT Standard Specifications.

Immediately following backfill and compaction, and until the asphalt concrete is replaced, the
crushed surfacing shall be placed and compacted flush with the existing asphalt surface and
maintained in a good condition.

In areas of heavy traffic, highway crossings, etc., a temporary cold-mix patch shall be placed and
maintained until asphalt surface restoration is accomplished. The cold-mix asphalt concrete
delivered to the project shall be fresh and workable.

Just prior to placing the asphalt concrete, the base rock course and any temporary patch shall be
excavated to the depth equal to that of the asphalt concrete to be placed.

Placement of Hot Mix Asphalt

1. Hot mix asphalt for all areas, except in the State Highway, shall be of the thickness
shown in the City of Connell Standard Plans, unless specified otherwise by the City.

2. The restoration of asphalt concrete pavement in the State Highway shall be performed
as described on State Highway Crossing Permits.

3. Hot mix asphalt shall be compacted with a steel-wheeled roller and compacted to a
minimum of 91 percent of the maximum density as determined by ASTM D2041.

4, Prior to placing the asphalt concrete, an asphalt tack coat shall be applied to the edges
of the existing asphalt. An asphalt tack coat shall also be used between lifts should the
Contractor elect to patch with multiple lifts. The Contractor shall utilize a paving
machine, spreader box, or other approved mechanical equipment to place the asphalt
concrete material. No lift of asphalt placed shall have a compacted thickness of less
than 1.5 inches or greater than 3.5 inches. The finished asphalt surface shall be flush
with the existing surface, uniform in appearance equal to or better than the existing
pavement, and shall provide a smooth ride.

3.3 Concrete Sidewalk and Curb Restoration

A.

04/2012

Existing concrete surfaces shall be saw cut on each side of the excavation to provide a vertical,
straight-line joint in the surface. Should any concrete surface be undermined or damaged
during construction, the undermined or damaged concrete shall be similarly cut and removed
prior to backfill.

Backfill shall be made in accordance with Standard Specifications - "Excavation and Backfill of
Trenches.”

6-4 Surface Restoration
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C. Crushed surfacing shall be placed on the prepared subgrade. The base rock shall be compacted
to 95 percent of the standard density as determined by the requirements of Section 2-03.3(14)D
of the WSDOT Standard Specifications.

D. Any forms used shall be wood or metal and shall be straight and provide a smooth surface. They
shall be suitably braced to prevent movement during placement. Joints shall be placed per the
City of Connell Standard Plans or as directed by the City. The placement and curing of the
concrete shall conform to the Standard Specifications for Road, Bridge, and Municipal
Construction - current edition, Washington State Department of Transportation. The concrete
thickness, section, finish, configuration, etc. shall be per the City of Connell Standard Plans.

3.4 General Surface Restoration
A. General

1. The Contractor shall replace or restore, equivalent to their original condition, all
surfaces, trees and shrubbery, lawns, agriculture area, pastures and fences, or other
existing facilities disturbed by his work unless otherwise specified. Restoration and
cleanup shall be a continuing operation and shall be diligently pursued until completed.
Surface restoration shall be completed as soon as possible after the underground work
is complete.

2. All surplus material, rock and debris, and temporary structures, as well as excess
excavation, shall be removed by the Contractor and the entire site of Contractor's
operations shall be left in a neat and clean condition.

3. Lawns and pastures in private easement shall be restored to a smooth condition and
reseeded with a like mixture of grass unless specified otherwise by the City. When
backfilling trenches in private easements, unless otherwise specified, Contractor shall
replace topsoil to minimum 1-foot depth or to a depth equal to the original depth,
whichever is less. Lawn sod shall be utilized where required by the City.

B. Agricultural Areas

1. Where called for by the City, the existing top soils in the excavation area shall be
removed and stockpiled at a separate location from the general excavation material.
This topsoil shall not be mixed or contaminated with any other materials.

2. Upon completion of the excavation and after all rocks and unsuitable material have
been removed from the work area, the stockpiled topsoil shall be replaced and graded
to match the existing ground.

04/2012 6-5 Surface Restoration
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All areas to be seeded shall have a minimum of 6 inches of topsoil.

After the backfilling and compaction have been completed, the top 2 inches of the
topsoil shall be scarified to provide a good seed bed and the area seeded, fertilized,
compacted with a weighted roller, a straw mulch applied, and the initial watering
completed.

All additional watering of the grass seed shall be the responsibility of the property
owners.

Unless required otherwise, the seed shall be applied at a minimum rate of 7 pounds per
1,000 square feet, the fertilizer at 10 pounds per 1,000 square feet, and the mulch at a
rate needed to provide a minimum mulch thickness of 1 inch.

3.5 Lawn Sod Restoration

A. Preparation of Areas

1.

Cultivate the existing ground so the soil is loose and friable for at least a 6-inch depth
and suitable for fine grading. Remove vegetative matter, rocks, clods, roots, sticks,
debris, and other matter detrimental to the germination and growth of sod from the
areas to be sodded.

Spread soil amendments and fertilizers evenly over the sod bed at the rates specified
below, then thoroughly till into the upper 4 inches of the soil.

After tilling, fine-grade and roll the area to provide a fine-textured, smooth, firm
surface, free of any undulations or irregularities.

The finish grade of the sod bed shall be 1 inch below the finish grade of the walks. Rates
of applications shall be as follows:

Material Rate Per 1,000 Sq. Ft.

Soil Conditioner 6 Cu. Yds. (2” Depth)

Fertilizer: 22-16-8 10 Lbs.

B. Planting Season

Perform the work only when local weather and other conditions are favorable to bed
preparation and placing of sod. Do not place sod before March 15 or after September 30.

04/2012
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C. Placing Sod

1. Do not place sod until it has been approved. Immediately before placing sod, water the
bed to prevent drying of grass roots.

2. Lay the first row in a straight line and place subsequent rows parallel to and tightly
against each other. Stagger lateral joints. Do not stretch or overlap the sod. Tightly
butt all joints. Do not use sod segments containing less than 2 square feet of surface
area, broken, torn, or uneven pieces.

3. After placing sod, diagonally roll and thoroughly water. Apply a second application of
fertilizer (22-16-8) at the rate specified for preparation of areas and thoroughly water.

D. Sod Lawn Establishment

1. The establishment period for sod lawn begins after placing of sod in an area is
completed. The establishment period will be at least two weeks and ends when
accepted by the City. During the established period, adequately water all lawn areas.
Keep mowed to a height of 1-1/2 to 2 inches.

2. Do not attempt the first mowing until the sod is firmly rooted and secure in place.
Remove no more than 1/3 of the grass leaf during initial or subsequent cuttings.

3. Acceptance of sod lawn will be contingent on the grass being uniform in color, density,
and height.

3.6 Hydroseeding

A. Application Rates. Hydroseeding shall be placed at the following application rates unless
otherwise approved by the City.

Material Application Rate
Mulch 2,000 pounds per acre
Fertilizer: 22-16-8 Lawn 430 pounds per acre
Dryland Grass 50 pounds per acre
Tackifier 20 pounds per acre
Seed 7 pounds per 1,000 square feet
Wood Cellulose Fiber Tracer < 250 pounds per acre
04/2012 6-7 Surface Restoration
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Seeding shall not be done during windy weather or when the ground is excessively wet or
otherwise un-tillable. Seed will be placed with an approved hydroseeder which utilizes water as
the carrying agent, and maintains continuous agitation through paddle blades. Hydroseeding
will only be allowed from late September to mid-November unless otherwise approved by the
City.

Hydroseeder

1. Hydroseeder shall have an operating capacity sufficient to agitate, suspend and mix into
a homogenous slurry, and the specified amount of seed and water or other material.

2. Distribution and discharge lines shall be large enough to prevent stoppage and shall be
equipped with a set of hydraulic spray nozzles which will provide a uniform distribution
of the slurry.

Seed and fertilizer may be applied in one application provided the fertilizer is placed in the
hydroseeder tank no more than 30 minutes prior to application. The seed shall have a tracer
added to aid uniform application. This tracer shall not be harmful to plant and animal life.

The Contractor shall remove mulch material which falls on plants, roadways, gravel shoulders,

structures, areas where mulching is not specified, or which collects at the ends of culverts or
accumulates to excessive depths, as directed.

6-8 Surface Restoration

S:\DOCS\CONNELL\W68-208 WTR SWR ST STNDS\STANDARDS\APRIL 2012\SURFACE RESTORATION.docx Anderson Perry & Associates, Inc.



SECTION 7
ROAD WORK



TABLE OF CONTENTS

SECTION 7
ROAD WORK
AN I R G- V=Y o | PSSP 7-1
1.1 KT ole] o 1= O PP OPPPPTTPR 7-1
1.2 U] o 411 = | P SPPTPPPRPPPR 7-1
N A Y - =T =Y PSR TTU PP 7-1
2.1 F e =Y = = 7-1
2.2 Hot MiXed ASPNAlt (HIMIA) ..ottt et e et e e e et e e e e e eat e e e e ebteeeseataeeesntaeeessreeesanseneeanns 7-1
2.3 PaVEMENT IMIAIKINGS ... eeviiieeie ettt e e e e e e e e e et re e e e e s e aa e e e e e e e e s anbeaaaeeeesaanssenneeeeeessnsssnnaeessennnnsees 7-1
2.4 CoNSErUCTioON GEOSYNTNELICS ..vvvieiiiiiecciiiieee e e e e e e s e e e e e e sntere e e e e e seennrraeeeeeeas 7-1
N R I I (Tl U | o o PO PP PP TP P PPPPPPPPPPN 7-2
3.1 Clearing and GrUBDING ......coiiciiieiciee ettt e et e e e et e e e e e bt e e e e sabaeeeesbaeeeenbeeeeanseeeeenrees 7-2
3.2 R0oF: [o VT YA (o= 1V | 1 o Yo W USRI 7-2
33 EMBDANKIMENT «.eeiiiieeiee ettt ettt e e te e s bt e s bt e e sabeesabeesabaeenbaeesateesaseesabaeensses beeebeeens 7-2
B O (U o T=To BN - ol [T PSS 7-2
3.5 HOT MiX ASPRNAIT (HIMA). ...ttt et et e et e e et e e st e e e taeebeeesabeesaseesssaeesseesaseeensaeeseen 7-2
3.6 B =T o V=TSP 7-3
04/2012 i Table of Contents

S:\DOCS\CONNELL\W68-208 WTR SWR ST STNDS\STANDARDS\APRIL 2012\ROAD WORK.docx Anderson Perry & Associates, Inc.



STANDARD SPECIFICATIONS
SECTION 7
ROAD WORK

PART 1 - GENERAL

11

1.2

Scope
These specifications cover the construction of streets and roadways.
Submittals

Test results of all materials, and a WSDOT approved Hot Mix Asphalt design must be submitted to the
City for approval, as required in Section E, Materials Submittals of the General Requirements, prior to
incorporation into the work. In place test results shall also be submitted.

PART 2 - MATERIALS

2.1

2.2

2.3

2.4

04/2012

Aggregates

All aggregates shall conform to the material requirements as described in the current Washington State
Department of Transportation Standard Specifications for Road, Bridge, and Municipal Construction.
Surface aggregates shall be crushed surfacing top course. Aggregate under pavement, curbs, sidewalks,
and driveways shall be crushed surfacing top course and/or crushed surfacing base course as referenced
on the Standard Plans.

Hot Mixed Asphalt (HMA)

HMA shall be Class 1/2-In., PG 64-28, and shall be designed for no less than 0.8 million ESAL’s, unless
otherwise required by or approved by the City. All materials incorporated into the HMA shall conform
to the material requirements as described in the current Washington State Department of
Transportation Standard Specifications for Road, Bridge, and Municipal Construction.

Pavement Markings

Temporary marking materials, glass beads, and paints for pavement markings shall conform to the
material requirements as described in the current Washington State Department of Transportation
Standard Specifications for Road, Bridge, and Municipal Construction.

Construction Geosynthetics
Construction geosynthetics shall conform to the material requirements as described in the current

Washington State Department of Transportation Standard Specifications for Road, Bridge, and Municipal
Construction. The applicable table shall be specified based on the intended use and need.

7-1 Road Work
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PART 3 - EXECUTION

3.1

3.2

33

3.4

3.5

04/2012

Clearing and Grubbing

All areas to be surfaced shall be cleared and grubbed. All organic material shall be completely removed
and disposed of in accordance with federal, state, and local regulations.

Roadway Excavation

Areas to be surfaced shall be excavated to the lines and grades designated on the approved plans.
Excess material shall be hauled off site and disposed of in accordance with federal, state, and local
regulations. When rock or other hard material is encountered at subgrade elevation, it shall be
excavated the full width of the roadbed to at least 6 inches below subgrade and backfilled with crushed
gravel or common borrow material. Any soft or uncompactable material found shall also be removed
and replaced with compactable, free draining material. After the subgrade is cut to grade it shall be
compacted to 90 percent of standard density as determined by Section 2-03.3(14)D of the WSDOT
Standard Specifications.

Embankment

Areas on which embankments are to be constructed shall be cleared and grubbed and all organic
material removed. The subgrade shall be compacted to 90 percent of maximum density. Embankments
shall be constructed in accordance with Section 2-03.3(14) Method B, of the current Washington State
Department of Transportation Standard Specifications for Road, Bridge, and Municipal Construction.

Crushed Surfacing

The subgrade shall be properly prepared, tested, and approved by the City of Connell prior to the
placement of any surfacing materials. Each layer surfacing shall be properly shaped and compacted to
at least 95 percent of maximum density as determined by Section 2-03.3(14)D of the WSDOT Standard
Specificiations.

Hot Mix Asphalt (HMA)

HMA shall be placed and compacted in accordance with Section 5-04 of the current Washington State
Department of Transportation Standard Specifications for Road, Bridge, and Municipal Construction.
Any HMA placed in travel lanes that fails to meet the acceptance criteria for nonstatistical evaluation
may be rejected by the City. Corrective action required for HMA not meeting the specifications will be
at the sole discretion of the City. All HMA testing required shall be performed by an independent
contractor and submitted to the City.

7-2 Road Work
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3.6 Testing

All materials testing shall be performed at the frequency and method specified in the WSDOT
Construction Manual and the current Washington State Department of Transportation Standard
Specifications for Road, Bridge, and Municipal Construction for the various materials used. Testing shall
be performed by a company certified to perform the required test methods and procedures.

04/2012 7-3
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R/W WIDTH VARIES,
R/W SEE 5TD PLAN 2-3 RW
¢
@ SIDEWALK @ SIDEWALK @
WIDTH STREET WIDTH VARIES, STREET WIDTH VARIES, WIDTH
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SEE 571 SEE 571
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GENERAL NOTES: O\\<>

THE CONTRACTOR SHALL BE RESPONSIBLE FOR LOCATING AND PROTECTING ALL EXISTING UTILITIES IN AND AROUND THE WORK AREAS. THE CONTRACTOR |5 REQUIRED TO CALL THE ONE CALL
LOCATE NUMBER A MINIMUM OF 48 HOURS PRIOR TO DIGGING WITHIN THE CITY RIGHT-OF-WAY. THE ONE CALL LOCATE NUMBER FOR CONNELL 15 |-800-424-5555 OR 8/1.

PRIVATE UTILITIES SHALL BE LOCATED IN A 5 FOOT WIDE PRIVATE UTILITY EASEMENT (PUE) IN ALL NEW DEVELOPMENTS. THE TRENCH FOR THE PRIVATE UTILITIES SHALL BE A5 REQUIRED BY THE
PRIVATE UTILITY AND THE CITY OF CONNELL. THE LOCATION OF PRIVATE UTILITIES WHERE NO PUE EXISTS SHALL BE A5 DETERMINED BY THE PRIVATE UTILITY COMPANIES AND THE CITY OF
CONNELL.

STREET LIGHT MODELS AND S5PACING SHALL BE A5 APPROVED BY THE CITY OF CONNELL. STREET LIGHTS SHALL BE INSTALLED PER THE MANUFACTURERS RECOMMENDATIONS.

WATER METERS SHALL BE INSTALLED +/- 5 FEET FROM LOT CORNERS WHEN PRACTICAL. WATER METERS SHALL BE INSTALLED | FOOT BEHIND THE SIDEWALK IN THE PUE WHEN NO PLANTER STRIP 15
REQUIRED, AND SHALL BE CENTERED IN THE PLANTER STRIP WHEN A PLANTER STRIP IS REQUIRED OR PRESENT. WATER METERS SHALL NOT BE LOCATED IN DRIVEWAYS. SEWER SERVICES SHALL BE
INSTALLED |O-FEET TOWARD THE CENTER OF THE LOT FROM THE WATER SERVICE.

WATER LINES TYPICALLY SHALL BE INSTALLED ON THE NORTH OR WEST SIDE OF THE STREET, AND SHALL BE INSTALLED PARALLEL TO AND AT THE FOLLOWING DISTANCES FROM THE RIGHT OF WAY
CENTERLINE: 15 FEET FOR ARTERIAL AND COMMERCIAL/INDUSTRIAL STREETS, |13 FEET FOR COLLECTOR STREETS, AND 8 FEET FOR LOCAL STREETS. WHEN CONFLICTS OCCUR, ALTERNATE
LOCATIONS MAY BE APPROVED THE CITY OF CONNELL PROVIDED THAT A MINIMUM SEPARATION OF 3 FEET 1S5 MAINTAINED BETWEEN THE CURB AND WATERLINE.

SANITARY SEWER LINES TYPICALLY SHALL BE INSTALLED ON THE SOUTH OR EAST SIDE OF THE STREET AND SHALL BE INSTALLED PARALLEL TO AND 7 FEET FROM THE RIGHT OF WAY CENTERLINE.
WHEN CONFLICTS OCCUR, ALTERNATE LOCATIONS MAY BE APPROVED THE CITY OF CONNELL PROVIDED THAT A MINIMUM SEPARATION OF 3 FEET |5 MAINTAINED BETWEEN THE CURBE AND SEWER LINE.

FIRE HYDRANTS SHALL BE INSTALLED AT LOCATIONS AND SPACING APPROVED BY THE CITY OF CONNELL.
AT ALL LOCATIONS WHERE WATER OR SEWER LINES OR SERVICES CROS55 UNDER THE CURB, A "W" FOR WATER AND A "5" FOR SEWER SHALL BE STAMPED ON THE FACE OF THE CURB.

WHEN REQUIRED BY THE CITY OF CONNELL, PLANTER 5TRIP(5) SHALL BE INSTALLED BETWEEN THE CURB AND SIDEWALK ON ONE OR BOTH SIDES OF THE S5TREET. THE MINIMUM PLANTER STRIP WIDTH
SHALL BE 5 FEET.

N\ GeeEe @ L ®O0

-

STANDARD

CITY OF STREET UTILITY LOCATIONS PLAN
CONNELL 1-1

APRIL 2012 LARRY TURNER
REVISION DATE APPROVED BY PAGE 1-1
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CONCRETE COLLAR

HMA OR CONCRETE PAVEMENT,

COVER

SEE STREET SECTION DETAILS

CONCRETE

COLLAR, 4000 P5|—|

CASE —|

APPROXIMATE

Y

(0D

WEIGHTS
CASE |60 LBS

COVER | 19 LBS
TOTAL | 79 LBS

30" MIN

GROUT

%! ISOMETRIC

[>— #4 HOOP, ‘N

2 REQD

GRAVEL BACKFILL

FOR DRAINS

SEE MONUMENT
AND PIPE DETAIL,
THIS SHEET

A

SECTION

=/

3" DIA BRA55 MONUMENT
N WITH 3" SHANK

4" DIA GALVANIZED
STEEL PIPE

30"

MONUMENT AND PIPE DETAIL

2-3/8"

3-1/8" 3-1/4"
3-7/8"

I-1/2"

NOTES:

DIMENSIONS MAY VARY ACCORDING TO MANUFACTURER.

BASE TO BE PLACED ON A WELL COMPACTED
FOUNDATION.

MONUMENT CASE TO BE INSTALLED BY CONTRACTOR.

MONUMENTS TO BE S5ET AT ALL STREET CENTERLINE
CONTROL POINTS:

A) INTERSECTION OF ALL STREETS.

B) PT AND PC OF CURVES.

WASHINGTON LICENSED PROFESSIONAL LAND SURVEYOR
OR PARTY UNDER THE LICENSED LAND SURVEYOR'S
DIRECT SUPERVISION TO REFERENCE MONUMENT
LOCATION FOR INSTALLATION AND PUNCH BRASS
MONUMENT AFTER INSTALLATION. THE MONUMENT SHALL
BE SET IN SUCH A FASHION AS TO INSURE THAT THE
PUNCH MARK MAY BE SET WITHIN A MAXIMUM DISTANCE
OF |/2-INCH FROM THE CENTER OF THE MONUMENT.
MONUMENT TO BE SUPPLIED AND SET BY CONTRACTOR
USING SURVEY CROS5 TIES.

-~

-

CITY OF

CONNELL

APRIL 2012

REVISION DATE

MONUMENT CASE AND COVER

NTS

STANDARD
PLAN

1-2

LARRY TURNER

APPROVED BY PAGE 1-1
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EXISTING GROUND \

SEE APPROPRIATE TRENCH RESTORATION
STANDARD PLANS OR REQUIRED STREET SECTION
FOR SURFACE RESTORATION REQUIREMENTS

CONNELL
N

REVISION DATE

X '/
A0 TS SLOPE AS REQD FOR
U ENERAL TRENCH SAFETY
a BACKFILL ~\_
(]
& IDENTIFYING TAPE
CONTINUOUS LOCATING WIRE. 3
OVER WATER MAINS, WATER
SERVICES, AND SEWER SERVICES — X3
©s SELECT
SPRING LINE OF PIPE G BACKFILL
BEDDING
ppE— 3T
RS
MAX TRENCH WIDTH
SEE SPECIFICATIONS FOR MATERIALS
ﬁ,ZTT,;EONDC,f r Wg’;ﬁ' AND COMPACTION REQUIREMENTS
| FT + OP OF PIPE
f STANDARD
CITY OF TRENCH EXCAVATION AND BACKEFILL PLAN
NTS 1-3
APRIL 2012 LARRY TURNER -

APPROVED BY PAGE 1-1

J




g Wire.dwg, 4/19/2012 2:09:51 PM

R:\Clients\Connel\W68-208 Connell Standard Details\1-4 General_Locatin:

/TOP OF ROADWAY

)

LOCATION WIRE 1/2" HOLE IN /D \
VALVE BOX WITH RUBBER GROMMET VALVE BOX
AT ALL SPLICES THE CONNECTING ENDS OF WIRES
SHALL BE OVERLAPPED AND TIED. THE ENDS SHALL SOLID COPPER W’PE'M’/‘””V ,’QZ
BE STRIPPED AND CONNECTED WITH A WIRE NUT AWE UF WITH BLUE (WATER)
TO ENSURE ELECTRICAL CONNECTION AND MADE OR GREEN (SEWER) INSULATION
WATERPROOF WITH SILICONE SPLICE KIT
o
| MIN
CONTINUOUS IDENTIFYING TAPE —— C [l

12"-24" ABOVE TOP OF PIPE ? o \ (%

HOLD LOCATING WIRE IN POSITION
ON TOP OF PIPE WITH DUCT TAPE
OR EQUIVALENT PRODUCT NOT TO
EXCEED 10 FT ON CENTERS

IDENTIFYING TAPE LEGEND
TYPE COLOR | SIZE DETECTABLE IMPRINT
S5TORM SEWER GREEN 3" YES CAUTION BURIED SEWER LINE BELOW
SANITARY SEWER GREEN 3" YES CAUTION BURIED S5EWER LINE BELOW
WATER BLUE 3" YES CAUTION BURIED WATER LINE BELOW
f STANDARD
CITY OF CONTINUOUS LOCATING WIRE AND IDENTIFYING TAPE PLAN
CONNELL NTS 1-4

APRIL 2012 LARRY TURNER
REVISION DATE APPROVED BY PAGE 1-1
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PERMANENTLY
ATTACHED PIPE

; — AR GAP
WATER \

HOSE
CONNECTION n

NOTES:

I. MINIMUM AIR GAP SHALL BE 2x PIPE INSIDE DIAMETER OR 2" WHICHEVER 15 GREATER.

ALL INSTALLATIONS ARE SUBJECT TO APPROVAL BY THE CITY.

3. FLEXIBLE HOSES OR TUBING WHICH MAY BE BENT OR EASILY ALTERED TO REDUCE THE
AIR GAP ARE NOT ALLOWED.

4. WATER TRUCKS MUST BE FILLED AT LOCATIONS APPROVED BY THE CITY THROUGH A
DESIGNATED METERED ASSEMBLY.

/ CITY OF MINIMUM AIR GAP FOR WATER TRUCKS

APRIL 2012 LARRY TURNER

REVISION DATE APPROVED BY

CONNELL NTS
N\

STANDARD
PLAN
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NOTES:
/. FRAME AND COVER SHALL BE CAST OR DUCTILE M %
IRON.
2. MANHOLE COVERS TO BE LETTERED A5 "WATER,
SEWER, OR STORM". AS REQUIRED BY TYPE OF NON-SKID
APPLICATION. PATTERN
3. FRAME AND COVER SHALL BE OLYMPIC FOUNDRY
MODEL MH 30A OR APPROVED EQUAL.
4. S5TORM SEWER MANHOLES MAY HAVE UP TO 3 PICK LETTERS
HOLES. (5EE NOTE 2)
1" DIA PICK
HOLE
26-3/8"
OPENING 25-1/4"
. | ~ 3
S I
4 N
5" 23-3/4" | I-1/4" 25"
33-3/4" MIN
f STAN DARD\
CITY OF MANHOLE FRAME & COVER PLAN
CONNELL NTS 16
APRIL 2012 LARRY TURNER =
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/ g3—/ i D3 \
< 1-1 B
912 | ' STEEL POST [
=3
2| | STEEL POST g | - |
S R 16" 2' MIN
T re N o et
2 |
3 —1:,'_'
2
s POST MOUNTED POST MOUNTED
STOP SIGN STREET NAME SIGN ONLY
- CORNER INSTALLATION INSTALLATION ADJACENT TO CURB
xé Si6N
~ SIGN
\2 ) "'NO PARKING" 516N
§ % | STEEL POST STEEL POST
I R
NS ; o o
+ 3
Q
9 POST MOUNTED POST MOUNTED
12" 70 50'| LOCAL STREET SINGLE 516N MULTI-5I6N WITH "NO PARKING" SIGN
. )J;;W LIGHT POLE
N SIGN(S), SINGLE OR MULTIPLE
TYPICAL PLACEMENT T > ‘ «+10 FEET MIN FOR D3-10]
|
MIN ‘ STANDARD SIGNS
NI * | >
-O 7oy N SIGN TYPE SIZE
N ™ Ri-1 STOP 30°%30"
RI-2__| YEELD 30%30%30"
I [ R2-1 | SPEED 24'%30"
R8-3a_| NO PARKING 5SYMBOL | 12'x12"
MID-BLOCK INSTALLATION _ STREET NAME SIGN ",
NOTES: B3I | Wi BLock nomeee | 8% VARES
I. SIGNS TO BE INSTALLED BACK OF SIDEWALK AND EDGE OF SIGN TO BE EVEN WITH BACK OF SIDEWALK UNLESS OTHERWISE APPROVED BY THE CITY.
2. IN AREAS WITHOUT A SIDEWALK, EDGE OF 5IGN TO BE 2' FROM FACE OF CURB.
3. 5I6NS SHALL CONFORM TO THE LATEST EDITION OF THE "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES" AND WSDOT "SIGN FABRICATION
MANUAL". THEY SHALL BE THE STANDARD SIZE AND LETTERING APPROPRIATE FOR CONVENTIONAL URBAN AREAS UNLESS OTHERWISE NOTED.
STREET NAME LETTER SIZE SHALL BE AS PER MUTCD TABLE 2D-2.
4. ALL SI6N PLAQUES SHALL BE MADE OF ALUMINUM AND HAVE A MINIMUM THICKNESS OF 0.08 INCHES. ANY SIGN WITH A DIMENSION OVER 30" SHALL
HAVE A MINIMUM THICKNESS OF 0.125 INCHES.
5. BOLTS, NUTS, RIVETS AND METAL WASHERS SHALL BE GALVANIZED OR CADMIUM PLATE STEEL. INSTALL A FLAT WASHER, OF SAME DIAMETER,
BEHIND RIVET ON THE SIGN FACE FOR STABILITY.
6. POSTS SHALL CONFORM TO CITY OF CONNELL STD PLAN I-7 PAGE 3.
7. REFLECTIVE SHEETING SHALL BE AS A MINIMUM 3M DIAMOND GRADE DG3 SERIES 4000 UNLESS A HIGHER GRADE 15 SPECIFIED. ALL SIGNS MUST
BE COVERED WITH 3M 1160 SERIES FILM WITH PREMASK FOR PROTECTION FROM GRAFFITI (EXCEPT D3-101).
8. ALL MOUNTING HARDWARE FOR STREET LIGHT POLES MUST BE BAND-IT OR APPROVED EQUAL. THE HARDWARE REQUIRED IS 3/4" x .030 STAINLESS
STEEL BANDS, 3/4" STAINLESS STEEL EAR LOCK BUCKLES, AND STAINLESS STEEL FLARED LEG BRACKETS WITH ONE BOLT.
9. ALL 5I6NS AND SIGN PLACEMENT MUST HAVE APPROVAL OF THE PUBLIC WORKS DIRECTOR.
10. ALL OLD AND/OR UNUSED BANDS AND FASTENERS MUST BE REMOVED.
CITY OF STREET SIGN INSTALLATION - TYPICAL SIGN LOCATION PLAN
CONNELL NTS 1-7
APRIL 2012 LARRY TURNER
REVISION DATE APPROVED BY PAGE 1-3
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VARIES, (6" INCREMENTS)

TOTAL HORIZONTAL GREEN SPACE
NOT TO EXCEED 10 INCHES

1800

N COLUMBIA Ave

8" MIN

NOTES:

I.  STREET NAME 5IGN S5HALL BE PER D3-| OF THE W5DOT 5IGN FABRICATION MANUAL.

2. REFLECTORIZED WHITE LETTERS, NUMBERS AND BORDER ON REFLECTIVE GREEN BACKGROUND. LETTERS ARE
TO BE HIGHWAY GOTHIC, SERIES "C". LETTERS AND SPACING TO BE PER THE STATE OF WASHINGTON SIGN
FABRICATION MANUAL. HIGHWAY GOTHIC, SERIES "B" SHALL BE PERMITTED WHEN 5IGN LENGTH EXCEEDS 36"

3. LETTERS, NUMBERS, BORDER AND BACKGROUND ARE TO BE 3M DIAMOND GRADE DG3 REFLECTIVE SHEETING
SERIES 4000.

4. STREET NAME 5IGNS SHALL BE INSTALLED ON THE 5IGN POST OR STREET LIGHT S5TANDARD BY MEANS OF AN
ALUMINUM 516N BRACKET APPROPRIATE FOR THE SPECIFIC APPLICATION APPROVED BY THE CITY.

STREET LIGHT

T POLE
L =y >
g STEEL POST
S | STEEL POST S| BRACKET
& Q
N 18" A
"T} R BE—
EDGE OF PAVEMENT
OR FACE OF CURB

S

J

STREET SIGN BRACKETS

STREET NAME SIGN
(D3-1)

-

/ CITY OF

CONNELL

STREET SIGN INSTALLATION - STREET NAME SIGN
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A o Y UTILIZE A MINIMUM OF TWO DRIVE RIVETS.
) S
R | e | & = 3. ALL PO5T5 SHALL BE COLD ROLLED STEEL WITH A GALVANIZED
QLt—-"p—1 39 COATING
o o b s '
>:</> \:\4 W 4. BASE POST MUST BE DRIVEN WITH A MECHANICAL DRIVER UNLESS
>\\///\ o \\\/ 3 OTHERWISE APPROVED BY THE CITY PUBLIC WORKS DIRECTOR.
X o K :
R X 3
o oo B "
M N
X ¥
M o K
R S
2 9 K
AN 2R
>\\/\ @) \\\/
N M
R ~
A o R
N N
KK «
N R TRRAL.
NN PART TUBE SIZE el LENGTH
BASE POST | 2.25" x 2.25"| 12 GAGE 3
S5IGN PO5T 2" x 2" 14 GAGE LENGTH,Aﬁ REQD
10" MIN
CONNELL NTS 1-7
APRIL 2012 LARRY TURNER

-

REVISION DATE

APPROVED BY

PAGE 3-3
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5" MAX

DRAINAGE GRATE ‘\ <—>] / TRIM

GRATE FRAME

SEDIMENT

AND DEBRIS —/

DRAINAGE GRATE
RECTANGULAR
GRATE SHOWN

RETRIEVAL
SYSTEM (TYP)

™~ oveErFLOW
BYPASS

I™>~—BELOW INLET
GRATE DEVICE

FILTERED
WATER

OVERFLOW
BYPASS

BELOW INLET
GRATE DEVICE

4 < \
CATCH BASIN

NOTES:

I. PRIOR TO ANY CONSTRUCTION ACTIVITY, ALL EXISTING CATCH BASINS WITHIN THE DRAINAGE AREA OF THE
PROJECT SHALL BE FILLED WITH A BELOW INLET GRATE DEVICE TO PROTECT THE EXISTING 5TORM DRAINAGE
SYSTEM.

NEW CATCH BASINS SHALL IMMEDIATELY BE FITTED WITH BELOW INLET GRATE DEVICES FOLLOWING INSTALLATION.
THE BELOW INLET GRATE DEVICES SHALL NOT BE REMOVED UNTIL APPROVED BY THE PUBLIC WORKS DIRECTOR.

4. TO FURTHER PREVENT CONTAMINATION OF 5TORM DRAIN SYSTEMS, ALL 50IL TRACKED ONTO STREETS SHALL BE
CLEANED OFF/SWEPT DAILY.

5. OTHER EROSION CONTROL METHODS MAY BE NECES55ARY DURING CONSTRUCTION AND GRADING DEPENDING ON
THE CONTRACTOR'S CONSTRUCTION TECHNIQUES.

6. THE CITY OF CONNELL MAY REQUIRE THE CONTRACTOR TO CLEAN OR REPLACE THE STORMWATER 5YSTEMS IF
THEY BECOME CONTAMINATED DURING CONSTRUCTION.

K CITY OF

CONNELL
N\

STANDARD
STORM DRAIN INLET PROTECTION PLAN
APRIL 2012 NTS LARRY TURNER 1-8

REVISION DATE APPROVED BY PAGE 1-1

J
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R:\Clients\Connel\W68-208 Connell Standard Details\2-1 Street_As

SAW CUT EXISTING PAVEMENT
PRIOR TO PATCHING, TYP

— HMA, SEE RESTORATION TABLE
THIS SHEET FOR THICKNESS

— CRUSHED SURFACING, SEE RESTORATION
TABLE THIS SHEET FOR THICKNESS

EXISTING ASPHALT,
/ THICKNESS VARIES

A0S RS |90 80202, NSO g SRS SN0 A0S R0 R0 £ R0 8
Pl P N T P T B B S S

U gEnERAL

AS REQ'D TO PROVID,
A NEAT STRAIGHT LINE,
6" MIN

BACKFILL ~\_

ASPHALT PAVED STREETS AND ROADWAYS

SAW CUT EXISTING PAVEMENT

—8" CONCRETE PAVEMENT,
SURFACE TO BE FINISHED TO
MATCH ADJACENT CONCRETE

PRIOR TO PATCHING, TYP ‘\

A5 REQD TO PROVIDE
A NEAT STRAIGHT LINE,

6" MIN CRUSHED
SURFACING

. GENERAL
BACKFILL ~\_

MINIMUM HMA CRUSHED SURFACE
RESTORATION THICKNESS

TYPE CRUSHED SURFACEING HMA
ARTERIAL 10" 5"
COLLECTOR 8" 5"
LOCAL \ .
PESIDENTIAL 4 4

— 6" MIN CRUSHED SURFACING

R Tt

“\_ GEnERAL
BACKFILL ~\_

( CITY OF
CONNELL

-

MIN &6"
GRAVEL STREETS, ALLEYS, SHOULDERS,
CONCRETE STREETS AND PARKING AREAS
STAN DARD\
TRENCH RESTORATION PLAN
APRIL 2012 NTS LARRY TURNER 2'1

REVISION DATE

APPROVED BY PAGE 1-1

J
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12" MIN

— 4" THICK HMA OR CONCRETE
PAVEMENT, SURFACE TO MATCH
ADJACENT SURFACING

STREET SECTION

IS

£ J

S

°

NN

IS

>

//S//://S/ NN
4
VALVE BOX /

>

[N
S

CONCRETE COLLAR REQD

#4 HOOP, 2 REQD,
TYP

SQUARE OR ROUND

VALVE BOX - IN ASPHALT OR CONCRETE PAVEMENT

VALVE BOX /

12" MIN

GRAVEL S5TREET OR
5HOULDER, OR NATURAL

/4"

UNIFORM
FINISH

GROUND

f

Py

I SN——
s o507
O 800

6" MIN

#4 HOOP, 2 REQD

CONCRETE COLLAR REQD

VALVE BOX - IN GRAVEL STREET OR NATURAL GROUND

( CITY OF
CONNELL

-

JOINT SEAL MATERIAL, KENT SEAL MASTIC, ACRYLIC
POLYMERIC SEALENT OR APPROVED EQUAL REQD ALL JOINTS
SHALL BE SEALED TO PROVIDE A WATERTIGHT MANHOLE

—— THICKNESS PER TYPICAL

MANHOLE

12" MIN

~

—— 4" THICK HMA OR CONCRETE
PAVEMENT, SURFACE TO MATCH
ADJACENT SURFACING

1/4"

COVER

= J

MANHOLE FRA ME/ . ©\

. 2
a Qs

050 000

%OoooTig
THICKNESS PER

PROVIDE GRADE RINGS A5 REQD 4 " FOXSS
TO MATCH FINISH GRADE, TYP

28
>

NS

L
%
20

;\\/\\//T\/A ROXR

CONCRETE COLLAR REQD SQUARE
OR ROUND

MANHOLE - IN ASPHALT OR CONCRETE PAVEMENT

TYPICAL STREET

R SECTION

#4 HOOP, 2 REQD

JOINT SEAL MATERIAL, KENT SEAL MASTIC, ACRYLIC
POLYMERIC SEALANT OR APPROVED EQUAL REQD ALL
JOINTS SHALL BE SEALED TO PROVIDE A WATERTIGHT

MANHOLE
., GRAVEL STREET OR
5 12" MIN SHOULDER, OR NATURAL
GROUND
AN UNIFORM
FINISH
3 N7 = O ~ 0| i
g [N@) < I
4 S : J
PROVIDE GRADE RINGS {7 < S
AS REQD TO MA TCH/ P I
FINISH GRADE, TYP \\i/g #4 HOOP, 2 REQD
,4/\5,

CONCRETE COLLAR REQD

MANHOLE - IN GRAVEL STREET OR NATURAL GROUND

STANDARD\
UTILITY COVER ADJUSTMENTS PLAN
NTS 2.9
% I-AASFliIoT\/UER|:>'\‘|I3£\|(Q PAGE 1-1 J
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/.

-

WHEN REQUIRED BY THE CITY OF CONNELL, PLANTER
STRIP(5) 5HALL BE INSTALLED BETWEEN THE CURB AND
SIDEWALK ON ONE OR BOTH 5IDES OF THE STREET. THE
MINIMUM PLANTER 5TRIP WIDTH SHALL BE 5 FEET.

HMA AND CRUSHED SURFACING THICKNESSES SHOWN ARE
MINIMUMS.  TRAFFIC OR SITE CONDITIONS MAY REQUIRE
ADDITIONAL THICKNESSES.

SITE CONDITIONS MAY REQUIRE THAT GEOTEXTILE FABRIC
BE PLACED BETWEEN THE CRUSHED SURFACING AND
SUBGRADE.

4@
TYPICAL STREET SECTION

NT5

TYPICAL STREET SECTIONS TABLE

5' PUE, RIGHT-OF-WAY 5' PUE,
| | SIDEWALK/ ¢ PLANTER SIDEWALK/ | |
DRIVEWAY STREET SURFACE, STREET SURFACE, WIDTH DRIVEWAY ,
2" | WIDTH VARIES WIDTH VARIES ‘ WIDTH VARIES VARIES _ | WIDTH VARIES | 2°_|
\
0.5' ‘ 0.5'
=Y 1.5% ‘ o
(MAX 5LOPE) — 22 2% bvvewww (MAX 5LOPE)
&l 5 ‘ e S e e e e e e QY QR e e QT Qe O e e O P SR e e o ;Q"o &7
5)0.33'
2)0.33' 4( )

(D) HOT MIX ASPHALT (HMA)

(2) CRUSHED SURFACING TOP COURSE (CSTC)
(3) CRUSHED SURFACING BASE COURSE (CSBC)
(%) CEMENT CONCTRETE CURB AND GUTTER
(5) CEMENT CONCRETE SIDEWALK/DRIVEWAY

TYPE OF MINIMUM RIGHT-OF-WAY | SURFACE WIDTH | MAXIMUM HMA DEPTH HMA DEPTH | CSTC | CSBC SIDEWALK
STREET WIDTH CURB TO CURB GRADE NON-TRUCK ROUTE | TRUCK ROUTE | DEPTH | DEPTH | LOCATION WIDTH
ARTERIAL 60" 40’ 12% 4 5" 4" 5" BOTH 210k
COLLECTOR 5o =0 152 S T R eiviiad
INDUSTRIAL 60’ 40’ 12% 5" 4 8" i
COMMERCIAL 60’ 40’ 12% 4" 5 4" 8" BOTH 21063
ALLEY-ONE WAY 20" 12' 16% 3" 4" 4" 4" NONE
ALLEY-TWO WAY 20’ /8" 16% 3" 4" 4" 4" NONE
CUL-DE-SAC 50" RADIUS 38' RADIUS 12% 3" 4" 4" e 02'7 ,\f,ﬁﬁ
f STANDARD
CITY OF TYPICAL STREET SECTIONS AND TABLE PLAN
\CO NNELL APRIL 2012 NTS LARRY TURNER 2-3 J
REVISION DATE APPROVED BY PAGE 1-1
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GRAVEL SURFACE TO

-

( MATCH EXISTING CONCRETE OR NOTES: \

ASPHALT, OR RESTORE EXISTING

/. WHERE THE DRIVEWAY EXCEEDS 12" IN WIDTH,

SAWCUT EXISTING ASPHALT OR CONCRETE. A CONTRACTION JOINT SHALL BE PLACED
jﬁE Ajggﬁlfc;%ﬁr’o"’ CONDITION PROVIDE EXPANSION JOINT WHEN MATCHING LONGITUPINALLY ALONG THE CENTERLINE OF
CONCRETE. THE DRIVEWAY.
2. NO MONOLITHIC POURS ARE ALLOWED.
~UEXISTING DRIVEWAY SIDEWALKS, CURB AND GUTTER, AND
OR ALLEY ~o DRIVEWAYS SHALL BE POURED SEPARATELY

WITH EXPANSION JOINTS AS NOTED.

~ NEW DRIVEWAY APPROACH RAMP 6" 3. THICKNESS SHALL BE 6" FOR ALL DRIVEWAY
OR ALLEY ~_ THICK CONCRETE WITH AND ALLEY APPROACHES, WITH 4000 P5|
6" CRUSHED SURFACING CONCRETE. 6" CRUSHED SURFACING TOP

COURSE SHALL BE PLACED UNDER CONCRETE.

7 WAX ZLOPE
EXPANSION JOINTS 12:1, (TYZDEWALK 4. FINISH SHALL BE LIGHT BROOMED.
$<O‘7+ \ rve) 5.  RESIDENTIAL DRIVEWAYS SHALL BE A MINIMUM
&4; OF 10" AND A MAXIMUM OF 20" IN WIDTH.
—_ COMMERCIAL DRIVEWAYS SHALL BE A MINIMUM
1 - L OF 10" AND A MAXIMUM OF 40" IN WIDTH.
Y ) ALLEY APPROACHES SHALL BE A MINIMUM OF
=T TEANEToN 12' AND A MAXIMUM OF 18" IN WIDTH.
CURB ¢ GUTTER SECTION
SEE NOTE 5

DRIVEWAY/ALLEY APPROACH WITH ATTACHED SIDEWALK

SAWCUT EXISTING ASPHALT OR CONCRETE.
PROVIDE EXPANSION JOINT WHEN MATCHING CONCRETE.

MATCH EXISTING CONCRETE OR ASPHALT, OR
RESTORE EXISTING GRAVEL SURFACE TO
PRE-CONSTRUCTION CONDITION AS APPLICABLE

~ EXIST DRIVEWAY
OR ALLEY ~

~v NEW DRIVEWAY

OR ALLEY ~

APPROACH RAMP 6" THICK CONCRETE
[ WITH 6" CRUSHED SURFACING

EXPANSION JOINTS x
> 1D,

W,
Z7 A,
%‘g Ty ki
<
\L v v v
~0 NEW DRIVEWAY
v OR ALLEY ~ \g v
)
| — I ]
) ] | |
CURB ¢ 6urrEE/ 3 SEE NOTE 5 3'

DRIVEWAY/ALLEY APPROACH WITH DETACHED SIDEWALK

f STANDARD
CITY OF CONCRETE DRIVEWAY AND ALLEY APPROACH PLAN
CONNELL APRIL 2012 NTS LARRY TURNER 2-4 J
" REVISION DATE _ APPROVED BY PAGE 1-1
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~

3. ALL CURBS, CURBS AND GUTTERS
SHALL BE PLACED ON A MINIMUM
OF 6" CRUSHED SURFACING.

EXTRUDED CONCRETE CURB

5 1/2" /FACE OF CURB
,A/LZL,, Tpaf; /LEjgé(E:Y PF)IA VE ALL TOP EDGES HAVE 6 1/2"
1/2" RADIUS (TYP) En——
—VARIES FROM O" TO 6", TOP OF CURB
SHALL BE AT A HEIGHT OF O" (FLUSH WITH
T ’q\ GUTTER) AT CURB RAMPS
a
= pa) =
° p ke A\ T TOP OF ROADWAY
P
| 4 < 2 S - 4 \ [
« ‘ Ny Q% PERN ;
< v = W | 7OP OF CURE AT 7
© v a4 49 D =| DRIVEWAYS AND v , 4
4@ a7, § N| ALLEY APPROACHES —/| 4 4 ’ < ©
g . pa) <™ < a 4
- > <
= [ 4
6" Lo" s
AT DRIVEWAY AND ALLEY ENTRANCES
1/2" RADIUS (TYP) 6"
CONCRETE SIDEWALK RAMP,
3 LANDING, OR DRIVEWAY ENTRANCE FACE OF cURB
So /
\L‘L‘ N ) 6 1/2"
Ws .
Y © B
N < j ’ s 51/2" p
= A a "
% . \\ aq ‘0 ; 1/2" RADIUS (TYP) \ ‘
ﬁq y -
EXPANSION JOINT WHEN 4
ADJACENT TO CONCRETE N % TOP OF ROADWAY
&
PEDESTRIAN CURB “ .
=. .
< A
NOTES: aa
I. CURB CONTRACTION JOINT SHALL 9
BE CONSTRUCTED AT 10" ON 4 "
CENTER, AND AT CHANGES IN ; §
DIRECTION AND GRADE. ~ A
\ » .
2. CURB EXPANSION JOINTS SHALL DEPTH OF 0P OF f
BE PLACED AT A MAXIMUM OF 50' CONTRACTION JOINT . ASPIALT
ON CENTER. © "
#3 BAR -

TRAFFIC CURB

( CITY OF
CONNELL

-

STANDARD\
CONCRETE CURBS AND CURB & GUTTER PLAN
APRIL 2012 NTS LARRY TURNER 2-5 J
" REVISION DATE APPROVED BY PAGE 1-1
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-

/.
2.

NOTES:

FINISH SHALL BE LIGHT BROOM.

ALL RETRO FIT WORK SHALL BE SAWCUT SMOOTH
AND EVEN AT THE CURB, SIDEWALK, AND GUTTER
EDGES.

CURB ¢ GUTTER, DRIVEWAY ¢ SIDEWALK SHALL
NOT BE POURED A5 ONE SECTION.

IN AREAS WHERE SIDEWALK |5 ADJACENT TO
SLOPES THAT MAY CAUSE MATERIAL TO ERODE
ONTO THE SIPEWALK, INSTALL A CONCRETE
PEDESTRIAN CURB PER STANDARD PLAN 2-5 AT
THE BACK OF THE SIDEWALK.

CONSTRUCTION/EXCAVATION SHOULD BE LIMITED
TO |' FROM EDGE OF SIDEWALK, WHEREVER
POSSIBLE TO REDUCE THE AMOUNT OF
LANDSCAPE AND GENERAL SURFACE
RESTORATION.

ATTACHED SIDEWALK DETAILS SHOWN. DETACHED
SIDEWALK SHALL BE CONSTRUCTED IN SAME
MANNER A5 ATTACHED SIDEWALK.

SIDEWALK CONTRACTION JOINTS SHALL BE
CONSTRUCTED AT 5' ON CENTER. EXPANSION
JOINTS SHALL BE CONSTRUCTED AT A MAXIMUM
OF 50' ON CENTER AND SHALL MATCH CURB
CONTRACTION JOINTS WHEN SIDEWALK 15
ADJACENT TO THE CURB.

-

5' MIN RESIDENTIAL

4" CONCRETE SIDEWALK
8' MIN COMMERCIAL />

CURE AND GUTTER

1/2" RADIUS,
2% MAX 7YP

T a B
4

[T
4»}47”« K\ 7 \// P

—4" csTC "
6:1 MAX 5LOPE

STREET SURFACE AND CRUSHED
SURFACING BASE PER TYPICAL
STREET SECTION 5TANDARD PLAN

SIDEWALK DETAIL

BROOMED FINISH (TYP)

CEMENT CONCRETE
CURB AND GUTTER

CONTRACTION JOINTS IN
CURB AND GUTTER

CONTRACTION JOINT IN SIDEWALK

JOINT AND FINISH DETAIL

( CITY OF
CONNELL

APRIL 2012

REVISION DATE

STANDARD
CONCRETE SIDEWALK PLAN
N LARRY TURNER 2'6

J

APPROVED BY PAGE 1-1
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EXPANSION
JOINT (TYP)

DETECTABLE
WARNING
PATTERN
(SEE DETAIL
PAGE 2)

CURB RAMP TYPE 1

DETECTABLE WARNING
PATTERN
(SEE DETAIL PAGE 2)

- CURB AND GUTTER

ISLAND SHALL

BE CONCRETE

— 5" MIN
CURB AND ‘ \ P D P B
GUTTEE’\ < 4 .
a4
2% MAX
12:1
MAX—]
PEDESTRIAN

> CURB

~——1——5.0" MIN

CURB RAMP TYPE 3

4'-0" MIN 6-0" MIN
LANDING RAMP
2'-0" DETECTABLE WARNING
PATTERN (SEE DETAIL PAGE 2)
2% MAX 12 (MAX TOP OF
WAL YA T T -
NNNE D - ROADWAY
\//>\//>\/o\) OOJ 0 DOI 0 DOPT 0 0 o' 0 M
N \r/\’u/\m/\m,"\m/\ﬂmononooo 2
TS0 IR TS
4" CONCRETE - BONRANA
L 47 cpusHED 4" CONCRETE
SURFACING FLUSH DEPRESSED
72\ SECTION CURB AND GUTTER
DETECTABLE

WARNING PATTERN

(SEE DETAIL SHEET 2) EXPANSION JOINT,

(TYP)

U SIDEWALK o

6-0" 4-0" MIN 6-0"
MIN MIN

CURB RAMP TYPE 2

NOTES:

/. THE BOTTOM OF THE RAMP SHALL HAVE A 4'x4' LEVEL AREA (NOT IN
EXCE5S5 OF 2% IN ANY DIRECTION).

2. RAMP 5LOPES SHALL NOT BE STEEPER THAN [2H:1V.

3. TO THE MAXIMUM EXTENT FEASIBLE, RAMP CRO55 SLOPES SHALL NOT
EXCEED 2%.

4. AVOID PLACING DRAINAGE STRUCTURES, JUNCTION BOXES, OR OTHER
OBSTRUCTIONS IN FRONT OF RAMP ACCESS AREAS.

5. THE TYPE OF CURB RAMP SHALL BE CHOSEN TO BEST FIT THE
INSTALLATION LOCATION AND SHALL BE APPROVED BY THE CITY PRIOR
TO INSTALLATION.

~

( CITY OF

CONNELL

-

APRIL 2012
REVISION DATE

APPROVED BY PAGE 1-2

STANDARD
CONCRETE CURB RAMPS PLAN
N LARRY TURNER 2'7

J
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CEMENT CONCRETE

PEDESTRIAN CURB \

CEMENT CONCRETE

RAMP

VARIES
010 6"

TOP OF
[ ROADWAY

z

T

3/16"

F

i

b e

-

( CITY OF

L e T N ELEVATION
/ o o o o o )
KA NSNS VIS S V5 A O TRUNCATED DOMES SHALL
TG N MIN _| MAX BE YELLOW IN COLOR
OF CoUsHED D1 5/8"[2 3/8"
SURFACING E| 5/8" |1 1/2"
CURB AND GUTTER F| 7/16" | 3/4"
G| 78" |1 7/16"
/8\ SECTION
o/ DETECTABLE WARNING
PATTERN DETAIL
CEMENT CONCRETE
PEDESTRIAN CURB
7' MIN RAMP CURB AND GUTTER
20"
(B
EXPANSION JOINT \_/
|
N 8998
Z [sXeNeXe] =()
N 3 12:1 MAX  lecoo N
3 § 0000 A
N SIDEWALK ™ Q ™ ™ gese
0 N 0O
DETECTABLE WARNING PATTERN
§ (SEE DETAIL THIS SHEET)
CURB RAMP TYPE 4
STAN DARD\
CONCRETE CURB RAMPS PLAN
NTS
CONNELL APRIL 2012 LARRY TURNER 2-7
REVISION DATE APPROVED BY PAGE 2-2
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NOTES:

CONCRETE VALLEY GUTTER SHALL BE PLACED ON
A MINIMUM OF 6" CRUSHED SURFACING.

FLOW LINE OF CONCRETE VALLEY GUTTER SHALL
MATCH FLOW LINE OF CURB AND GUTTER.

. CONCRETE VALLEY GUTTER SHALL ONLY BE

CONSTRUCTED AT LOCATIONS APPROVED BY THE
CITY.

-

2

/ 5IDE STREET

N

EXPANSION JOINT IN
CURB AND GUTTER

EXPANSION JOINT IN
CURB AND
CURB AND 6UTTER\\ J SUrres
T

' - ! - 1 __ _= 1
[ —~—FLOW [
ol N X . VALLEY GUTTER T~
N
- - G THROUGH STREET —— — ————— — ——
FLOW LINE #e €127 oc
R-3/4" 2% 2% MIN, R-3/4"
X\ 5% MAX 5% MAX
———

a < A
I A — — — —t 4 Q

?‘Iﬁq O 4- ] ? o Py
f #5 @ 8" 0C
12" on
36"
CROSS SECTION

( CITY OF
CONNELL

APRIL 2012
REVISION DATE

STAN DARD\

CONCRETE VALLEY GUTTER PLAN
NTS LARRY TURNER 2'8
APPROVED BY PAGE 1-1
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INSTALL FIRE HYDRANT, BLOW-OFF OR FLUSH
HYDRANT AT THE END5 OF ALL WATER LINES TO BE
EXTENDED IN THE FUTURE, 5EE S5TANDARD DETAILS
FOR FIRE HYDRANT AND BLOW-OFF INSTALLATION

) &
P §
) &
L

\‘ INSTALL ISOLATION VALVES
ON ALL WATER LINES TO BE

\ / EXTENDED IN THE FUTURE

FUTURE MAINLINE EXTENSIONS

K CITY OF

CONNELL
N\

APRIL 2012

REVISION DATE

STANDARD
FUTURE MAINLINE EXTENSIONS PLAN
h LARRY TURNER 3-1
APPRO\;JED BY PAGE 1-1 J
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THRUST BLOCK, SEE
STANDARD PLANS FOR
SIZE AND PLACEMENT

FLG TEE,
COUPLING, SIZE AS REQD

S5IZE AS REQD, TYP

MINIMUM LENGTH
NEEDED TO MAKE
THE CONNECTION

TYP
EXISTING
: WATER MAIN,
. TYP
\ WATER MAIN,

FLGEXMJ VALVE, 5IZE TO MATCH
NEW WATER MAIN. NUMBER OF 5IZE TO MATCH EXISTING
VALVES AS APPROVED BY THE CITY

\ NEW WATER MAIN,

SIZE AS REQD

THRUST BLOCK ALTERNATIVE

NOTES:

NO PIPE JOINTS WITHOUT A
MECHANICAL RESTRAINING DEVICE,
LENGTH TO BE DETERMINED BY
THE PROJECT ENGINEER, TYP

FLG OR FLGxMJ TEE, 51ZE AS
REQD WITH ALL CONNECTIONS
WITHOUT A VALVE HAVING A
MECHANICAL RESTRAINING DEVICE

COUPLING,
5I1ZE AS REQD, TYP —

EXISTING
WATER MAIN,
TYP
\ WATER MAIN,

> 5IZE TO MATCH EXISTING
Qg
PN FLGxMJ VALVE,
293 5IZE TO MATCH
2SSe NEW WATER MAIN
JOG
NS MECHANICAL
2al 5 RESTRAINING DEVICE
I2e3
V<O
SELY
g NEW WATER MAIN,
g9T 5IZE A5 REQD
U\J‘ >

MECHANICAL RESTRAINT ALTERNATIVE

I. ALL CONNECTIONS TO EXISTING WATER MAINS SHALL BE

MECHANICALLY RESTRAINED. WHEN EXISTING CONDITIONS
PREVENT THE USE OF MECHANICAL RESTRAINTS, THRUST
BLOCKS MAY BE USED WITH THE APPROVAL OF THE CITY.

2. MECHANICAL RESTRAINT LENGTHS SHALL BE DESIGNED BY
AN ENGINEER LICENSED IN THE STATE OF WASHINGTON.

K CITY OF

CONNECTION TO EXISTING WATER MAIN

NTS

STANDARD
PLAN \

APRIL 2012
REVISION DATE

CONNELL
N

LARRY TURNER 3-2
APPROVED BY PAGE 1-1
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2-2 1/2" NOZZLES —

R/W

SET PLUMB ALL

DIRECTIONS ‘\

GROUND LINE
DRI,

/
N
N
N

A5 REQD

PROVIDE
XTENSIONS AS
NEEDED

DRAINAGE FABRIC
OVER DRAIN ROCK

THRUST BLOCK
MUST BE KEPT

|

y
/

BELOW HYDRAN
DRAIN

THRUST
BLOCK REQD

PRECAST S50LID CONCRETE BASE
BLOCK PLACED ON UNDISTURBED 50IL
OR DRAIN ROCK, MIN SIZE 8'x8"x4"

DRAINAGE PIT REQD 1/3" CU YD
FREE DRAINING GRAVEL OR 5TONE

MECHANICAL JOINT REQD
WITH RESTRAINING DEVICE

HYDRANT

4 |/2" PORT TO FACE 5TREET UNLESS
DIRECTED OTHERWISE BY CITY

LOOP CONTINUOUS LOCATING WIRE
7O TOP OF VALVE BOXES AT FIRE
HYDRANT AUXILIARY VALVES. SEE
"VALVE BOX DETAIL"

6" MIN
12" MAX

SLIDE TYPE VALVE BOX AS REQD
FOR VALVE 5IZE ¢ DEPTH OF TRENCH

6" FLG x MJ RESILIENT SEAT
GATE VALVE

MIN.

MJUxMJIxFLG TEE WITH MECHANICAL
RESTRAINING DEVICES ON MJ
CONNECTIONS, ANY PIPE JOINT
CLOSER THAN 13' TO THE TEE ON
THE MAIN LINE SHALL BE
MECHANICALLY RESTRAINED

FLG FITTING REQD

6" WATER PIPE
WITH ALL JOINTS
MECHANICALLY
RESTRAINED,
LENGTH AS REQD

MECHANICAL JOINT REQD
WITH RESTRAINING DEVICE

NOTE:
DO NOT CONNECT VALVE
TO HYDRANT DIRECTLY.

FIRE HYDRANT AND AUXILIARY VALVE DETAIL

K CITY OF

CONNELL

APRIL 2012
REVISION DATE

FIRE HYDRANT AND AUXILIARY VALVE

NTS
LARRY TURNER

APPROVED BY

STREET CENTERLINE

STANDARD
PLAN

3-3

PAGE 1-2

J
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K CITY OF

CONNELL
N

4" DIA STEEL PIPE
5CH 40 OR APPROVED
EQUAL

©

Y

2

NEW FIRE HYDRANT AND
6" AUXILIARY VALVE

PLAN

3|
MIN.

NOTES:

I. FIRE HYDRANT BARRICADES REQUIRED WHEN SECTION
HYDRANT NOT PLACED BEHIND CURB. —_—

4" DIAMETER STEEL PIPE SHALL BE PLUMB.

3. LOCATE PIPES EQUIDISTANT FROM FIRE
HYDRANT.

4. PLACE BARRICADES AT ALL FOUR CORNERS OF
HYDRANT IF VEHICLES ARE ALLOWED TO DRIVE
BEHIND HYDRANT.

5. BARRICADES TO BE PRIMED AND PAINTED THE
SAME COLOR AS THE FIRE HYDRANT

CONCRETE
CROWN

FILL PIPE WITH
CONCRETE

CONCRETE BASE

-2 x UNDISTURBED

50IL

REVISION DATE

FIRE HYDRANT BARRICADE

NTS
APRIL 2012

LARRY TURNER

APPROVED BY

STANDARD
PLAN \

e,
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-

THRUST BLOCK NOTES

I

CONNECTIONS SHALL BE MECHANICALLY RESTRAINED WHEN THRUST RESTRAINTS ARE
REQUIRED. WHEN EXISTING CONDITIONS PREVENT THE USE OF MECHANICAL RESTRAINTS,
THRUST BLOCKS MAY BE USED WITH THE APPROVAL OF THE CITY. THRUST BLOCK 5IZES
SHALL BE DETERMINED BY THIS 5TANDARD PLAN AND THE FIELD CONDITIONS.

THRUST BLOCKS SHALL BE REQUIRED AT THE FOLLOWING LOCATIONS:
A. ALL CHANGES IN DIRECTION.
B. ALL DEAD-END5
C. ALL VALVES 8-INCHES AND LARGER SHALL BE 5IZE FOR CLOSED CONDITION.
EXCEPTIONS:
(1) WHEN RESTRAINED JOINT PIPE |5 USED ON BOTH SIDES OF VALVE.
(2) WHEN VALVE |5 RESTRAINED JOINT CONNECTED TO A FITTING WHICH HAS
APPROPRIATE THRUST BLOCKING.
D. AT LOCATIONS SPECIFICALLY CALLED OUT ON THE DRAWINGS.
E. AT TEMPORARY DEAD END5 DURING PIPE INSTALLATIONS A5 REQUIRED FOR
TEMPORARY PRESSURE TESTING.
F. AT OTHER LOCATIONS REQUIRED BY ENGINEER.

THRUST BLOCKS SHALL BE 5IZED AS REQUIRED BY S0IL CONDITIONS AND DESIGN
PRESSURE .

PLACE CONCRETE AGAINST UNDISTURBED TRENCH WALL.
SEE SPECIFICATIONS FOR CONCRETE AND ANCHOR RODS.

ALL CONCRETE SHALL BE PLACED 50 THAT PIPE, FITTING JOINTS, BOLTS AND NUTS, ETC.,
WILL BE ACCESSIBLE FOR REPAIRS.

PLACE ONE LAYER OF VISQUEEN BETWEEN FITTING AND CONCRETE TO FACILITATE FUTURE
REMOVAL OF THRUST BLOCK.

ALL THRUST BLOCKS SHALL BE SIZED FOR 150 P5I WATER PRESSURE OR THE SYSTEM
PRESSURE TIMES 1.5, WHICHEVER |15 GREATER.

IF THE REQUIRED BEARING AREA |5 LESS THAN | SQUARE FOOT, A THRUST BLOCK SHALL
NOT BE REQUIRED.

DETERMINATION OF THRUST BLOCK BEARING AREA

/.

2.
3.

DETERMINE THRUST (T) FOR TYPE OF FITTING OR JOINT AND 5I1ZE
OF PIPE FROM TABLE NO. | OR TABLE NO. 3. ADJUST THE
THRUST € |00 PS5l TO THE THRUST AT THE TEST PRESSURE.
DETERMINE BEARING CAPACITY (B) OF 50IL FROM TABLE NO. 2.
DETERMINE REQUIRED BEARING AREA (A) A5 FOLLOWS:
A=T+F (WHERE F |5 PRESSURE DESIGN FACTOR)
B

EXAMPLE: DE5IGN PRES5URE = 150 PS5/
PIPE = 2"
FITTING = TEE

TABLE 1
THRUST AT FITTINGS IN POUNDS AT 100 PSI OF PRESSURE
Szt | DEAD ENps |20 ELBOW 45 ELBow | JRIEL 1 BRI
7 | 1680 | 230 | 129 660 540
" | 3770 | 5320 | 2890 | 1,480 750
5" | 6690 | 9460 | 5120 | 2620 | 1320
10" | 10440 | 14,7860 | 8010 | 4090 | 2050
2" | 15050 | 2,280 | 1,520 | 5860 | 2960
4" | 20490 | 28,960 | 15680 | 8000 | 4,020
6" | 26,750 | 37,830 | 20470 | 10,440 | 5260
18" | 35850 | 47,870 | 25910 | 15210 | 6640
20" | 41,790 | 59,090 | 31,980 | 16310 | 8,190
24" | 60,170 | 85,100 | 46,060 | 23,490 | 11,800
TABLE 2
SAFE BEARING
SoiL LOAD LBISQ.FT.
SOFT CLAY 500
SILT 1,000
SAND 2,000
SAND AND GRAVEL 3,000
SAND AND GRAVEL CEMENT WITH CLAY 4,000
HARD CLAY 4,000

TABLE 3

SIDE THRUST PER 100 LB/SQ.IN. PRESSURE

PER DEGREE OF DEFLECTION

-

REVISION DATE

APPROVED BY

PIPE SIZE | SIDE THRUST-LB PIPE SIZE SIDE THRUST-LB
50IL - SANDY GRAVEL - -
FROM TABLE NO. I: T = 15,050 LB. 4 N/A 14 360
PRESSURE DESIGN FACTOR F = 150 P5| = 1.50 5" N/A 6" 470
100 P5[ - -
FROM TABLE NO. 2: B = 3000 LB/SQ.FT. 8 NZA e 690
A = 15050 X [.50 = 7.5 5Q.FT. = 8 5Q.FT. 0" 190 20" 730
3000 2" 270 24" 1,050
(ROUND UP TO NEAREST WHOLE 5Q.FT.)
STANDARD
CITY OF THRUST BLOCK SIZING PLAN
NTS
CONNELL APRIL 2012 LARRY TURNER 3-4

PAGE 1-2
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/18" PIPE LENGTH
AN

SIZE THRUST
BLOCK SAME
A5 TEE

£\

50% OF TABLE
3(1TYP)

' SIZE THRUST

BLOCK AS
REQUIRED

3/4" ANCHOR 18" MIN
EMBEDMENT EACH END

UNDISTURBED
50IL

PROVIDE CLEAR
SPACE FOR FUTURE
PIPE EXTENSION

75% OF TEE

RESTRAINED
JOINT END
PLUG OR
CAP

PROVIDE
TEMPORARY
FORMING A5
REQUIRED

BEARING AREA (A) = HEIGHT (H) x LENGTH (L)
A=HxL

3/4" ANCHOR RODS 18"
MIN EMBEDMENT EACH
END

BEARING AREA SHALL
BE AS CALCULATED
FOR DEAD END WATER
LINE

PROVIDE CLEAR

RESTRAINED
JOINT END PLUG A o e A
EXTENSION ONE LAYER VISQUEEN UNDISTURBED

BETWEEN FITTING,

Zg;‘ (OTFYP ) PIPE AND CONCRETE SoI
FOR VALVES LARGER THAN 12"
STANDARD
CITY OF THRUST BLOCK REQUIREMENTS AND LOCATIONS PLAN
CONNELL NTS 3-4

APRIL 2012 LARRY TURNER
REVISION DATE APPROVED BY PAGE 2-2
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CONCRETE COLLAR REQD
FOR ALL VALVE BOXES,
SEE STANDARD PLAN 2-2

CAST IRON COVER WITH WORD
"WATER" CAST IN TOP SURFACE

/—5UEFAC/N6 AS APPLICABLE

27 SO SN 4, / 4 4
R EEENVANAN S < F///\\//\\//\\//\\//\\
° £ - NS

DD 4

DRILL " HOLE IN VALVE BOX. INSTALL
RUBBER GROMMET AND INSERT A MINIMUM
OF 12" OF LOCATE WIRE THROUGH GROMMET

Cl VALVE BOX A5 REQD FOR
VALVE 5IZE AND DEPTH OF TRENCH

HOLD LOCATING WIRE IN
PLACE WITH DUCT TAPE

CONTINUOUS
LOCATING WIRE

BEDDING REQ'D AROUND J/
VALVE AND VALVE BOX BASE

I VALVE WITH 2" 5QUARE
I OPERATING NUT

12" MIN

12" MIN

N ——— \ THRUST BLOCK

WHERE REQD

NOTE:

PROVIDE WATER VALVE STEM
EXTENSION WHEN DEPTH TO
VALVE NUT EXCEEDS 4.5 FT.

f STANDARD
CITY OF VALVE BOX PLAN
CONNELL APRIL 2012 NTS LARRY TURNER 3-5

\ " REVISION DATE _ APPROVED BY PAGE 1-1 /
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VALVE BOX MARKED "IRR"

1" BRAS5 QUICK COUPLING/WINTERIZATION

BLOWOUT-RAINBIRD SRC OR APPROVED EQUAL

GALV PIPE,

\/5OLA TION BALL VALVE

g ﬁL |VF_A_LQ§I=

WITH MIN 4" THICK
BACKFILL FOR DRAINS

N¢

NOTES

I. DOUBLE CHECK VALVE MUST BE ON
THE LATEST DEPARTMENT OF HEALTH
APPROVED LIST OF BACKFLOW
PREVENTION ASSEMBLIES.

2. A CITY CRO55 CONNECTION

Ve

.

AS REQPD

_ DOUBLE CHECK

VALVE UTILITY BOX

SPECIALIST MUST BE PRESENT AS REQD
DURING INSTALLATION.
STAN DARD\
CITY OF DOUBLE CHECK VALVE FOR 3/4" TO 2 1/2" WATER SERVICE PLAN
CONNELL APRIL 2012 NTS LARRY TURNER 3-6 J
REVISION DATE APPROVED BY PAGE 1-1
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4 )

NOTES: CONCRETE OR IMPACT RESISTANT

FORMED IRRIGATION BOX 5IZED FOR
ASSEMBLY, CARSON INDUSTRIES

I. MUST BE ON THE LATEST DEPT. OF HEALTH

APPROVED LIST OF BACKFLOW PREVENTION

SEE NOTE | MODEL 1730-18 OR APPROVED EQUAL

ASSEMBLIES.
Q
2. MUST BE INSTALLED ABOVE GROUND MINIMUM S
12 INCHES. INSTALL BOX ON MIN &" y
WIDE BY 3 1/2" THICK n
3. A CITY CROS5 CONNECTION SPECIALIST MUST CONCRETE FOOTING < 2
BE PRESENT DURING INSTALLATION. s 4% DRAIN T0 DAYLIGHT
4. WHEN INSTALLED INSIDE A BUILDING, A FLOOR N WITH BIRD SCREEN
DRAIN SIZED TO ACCEPT MAXIMUM N
DISCHARGE FROM THE RELIEF ASSEMBLY 15 Aoy o ey Ao et
REQUIRED. SHAA® 02 P 00 IO 02 0 (R O™
S AT AR A BN AT AT F
5. FREEZE PROTECTION AND WINTERIZATION 15 =L Y PIPE N T
THE PESPONSIBILITY OF THE OWNER. ‘ == SUPPORTS ==
6. PRISERS AND ALL PIPE IN BOX TO BE FILL CENTER AREA WITH
GALVANIZED STEEL. ) MIN 4" DEEP, |" MINUS —
S DRAIN ROCK 3
7. USE GALVANIZED PIPE SUPPORTS FOR 2 |/2"
AND LARGER SERVICE. SET SUPPORTS ON
CONCRETE BLOCKS.
8. PROVIDE DAYLIGHT DRAIN FOR OUTDOOR
INSTALLATIONS.
O O
= =2
N
2
4 1 @ @ 1 R
)
<
BOLT BOX TO CONCRETE FOOTING WITH
3/8 INCH ANCHOR BOLTS, WASHERS
AND BRACKETS, MIN FOUR LOCATIONS Lo O
A5 REQD

STANDARD
K CITY OF REDUCED PRESSURE BACKFLOW FOR 3/4" & LARGER WATER SERVICE PLAN

CONNELL NTS 3.7

APRIL 2012 LARRY TURNER
REVISION DATE APPROVED BY PAGE 1-1




STAMP NEW CURB WITH "W" LETTERING
WHERE SERVICE LINE CROS5E5S CURB

EXISTING METER BOX
AND METER TO REMAIN

4 )
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/

WATER MAIN —

SERVICE 5ADDLE,
SIZE AND TYPE FOR WATER MAIN

>~ N NS08 7 o . - NOTE:
= ///\\/// N XSRS //>\\// R
S \
W L —WRAP A MINIMUM OF
I ¥ 30" LOCATING WIRE
N N AROUND METER .
5 S NOTES:
Q
Q 2 I. SEE STANDARD PLAN I-1 FOR
3 N CURB STOP LOCATION OF WATER METER AND 3-9
§ ¥ % AND BOX FOR WATER METER INSTALLATION.
Iy SERVICE LINE PIPE, A
A 2EE SPECIFICATIONS " 2. POLYETHYLENE PIPE AS DESCRIBED IN
\§ INSTALL A 3' LONG LOCATING WIRE e THE SPECIFICATIONS SHALL BE USED.
S | GROUNDING ROD ADJACENT 3. THE CONTRACTOR SHALL PROVIDE TWO
4 | 70 EXISTING PIPES AND %5, REFERENCES FROM PERMANENT
£ | ATTACH SERVICE LINE ‘ OBJECTS TO THE END OF WATER
LOCATE WIRE. ROD NOT LINE SERVICE LINE. THESE TIES SHALL BE
N | REQD IF EXISTING MAIN LONG STYLE PACK-JOINT SHOWN AND DIMENSIONED ON THE
W | HAS A LOCATE WIRE TYPE COUPLING AS REQD "RECORD DRAWINGS" PREPARED BY
S | Wit coNTNuITY CONNECT TO EXISTING SERVICE LINE,
g PROVIDE APPROPRIATE FITTINGS TO THE CONTRACTOR. WHEN NEW OR
CORPORATION CONNECT THE NEW COPPER PIPE TO REPLACEMENT CURBS ARE INSTALLED,
5T0P THE EXISTING PIPES THE CURB SHALL BE STAMPED WITH A
W' AT THE POINT OF CROSSING.

TYPICAL WATER SERVICE LINE TO EXISTING METER AND METER BOX

STAMP NEW CURB WITH "W"

LETTERING

WHERE 5ERVICE LINE CROSS5ES CURB

WATER MAIN —|

METER AND
METER SETTER

NEW METER BOX \

WRAP A MINIMUM OF
30" LOCATING WIRE
AROUND METER

SERVICE SADDLE,
SIZE AND TYPE FOR WATER MAIN

EXTENDED BELOW
METER BOX LIP

94 ST 7 5
S TRIRIRIRLY | RO Y
3 /
v % CURB 5TOP AND BOX
IS g /
>
; 3
§ 2 Jéc - CONNECT TO EXISTING SERVICE
g = CLRB STOP o] S LQ/ENCL;DPACK JOINT COUPLING A5
28 INSTALL A 3' LONG ©| LOCATING AND BOX o N
38 GROUNDING ROD ADJACENT O WIRE [~ E) <
W2 TO EXISTING PIPES AND Ut R
Wy ATTACH SERVICE LINE ~ yay .
g LOCATE WIRE. ROD NOT = n =rH
PEQ'D IF EXISTING MAIN oS d
% HAS A LOCATE WIRE e LS VY. iaal SSla i
= WITH CONTINUITY SERVICE LINE PIPE,
o 1" FOR RESIDENTIAL 2 &
9 CORPORATION N : EXISTING OR
S| sTOP ~ ~ Q/ﬁg SERVICE
) PIPE
3
BRACE PIPE REQD PEDDING

ADJUST TO MATCH DEPTH OF
SERVICE LINE AS REQD IN
FIELD (CONCEPT SHOWN ONLY

TYPICAL WATER SERVICE LINE WITH NEW METER AND METER BOX

/’* STANDARD
CITY OF WATER SERVICE CONNECTIONS PLAN
\CO NNELL APRIL 2012 NTS LARRY TURNER 3-8 J
REVISION DATE APPROVED BY PAGE 1-2
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STAMP NEW CURB WITH "W"
LETTERING WHERE SERVICE
LINE CRO55ES CURB

FINISHED GRADE

/W LINE

INSTALL A 3' LONG
GROUNDING ROD ADJACENT
TO EXISTING PIPES AND
ATTACH S5ERVICE LINE
LOCATE WIRE. ROD NOT
REQD IF EXISTING MAIN
HAS A LOCATE WIRE
WITH CONTINUITY

T R
RO
2y
WATER SERVICE = %
LINE 5IZE A5 REQD DRV
F50 \

1-0"
(TYP)
/
TR

CONTINUOUS LOCATION WIRE
REQD, WRAP WIRE AROUND TOP
OF FENCE POST

POLYETHYLENE
SERVICE LINE PIPE

CORPORATION 5TOP

SERVICE S5ADDLE 5IZE AS
REQD, FOR WATER MAIN PIPE
AND SERVICE LINE

CURB 5TOP

\//\/\//\'\//\'X/\Xz

RRINIR

>
< K

1.33 LB/FT STEEL FENCE
POST REQD WHEN SERVICE
15 NOT EXTENDED

NOTE:

THE CONTRACTOR SHALL PROVIDE TWO
REFERENCES FROM PERMANENT OBJECTS
TO THE END OF WATER SERVICE LINE.
THESE TIES SHALL BE SHOWN AND
DIMENSIONED ON THE "RECORD DRAWINGS"
PREPARED BY THE CONTRACTOR. WHEN
NEW OR REPLACEMENT CURBS ARE
INSTALLED, THE CURB SHALL BE STAMPED
WITH A 'W" AT THE POINT OF CROS55ING.

( CITY OF
CONNELL

-

WATER MAIN
TYPICAL WATER SERVICE LINE
WITH FUTURE WATER LINE STUB
NTS

STAN DARD\

WATER SERVICE LINE FUTURE STUB PLAN
APRIL 2012 NTS LARRY TURNER 3-8 J

REVISION DATE APPROVED BY PAGE 2-2
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( CITY OF

CONNELL

-

WATER METER COVER
WRAP A MIN OF 30"

OF LOCATING WIRE
ARPOUND THE METER / MATCH EXISTING GROUND

METER BOX, SEE STANDARD

T
THE TOP OF THE BOX ——— . / CURB 5TOP AND BOX
3 | — WATER METERS, 5EE SPECIFICATIONS
N
§ 6" MIN
< COPPER METER SETTER, SEE
;,01 SPECIFICATIONS. 5IZE TO MATCH METER
o2 SIZE OR PLANS, METER SETTER S5HALL BE
o &D%l CENTERED IN METER BOX AND SET PLUMB
) S 9003 =
W o, IS
o =
=9 e NEW OR EXISTING SERVICE LINE
- ’ L RSE /
FLow_ % = . FLOW
RSO SO 0 =
PIPE BEDDING g‘;j‘bﬁo " iy (s 35 SN
NOTE:
CURB 5TOP , "
AND BOX BRACE PIPE REQD WATER METERS LARGER THAN |

SHALL BE A5 REQUIRED BY THE
PUBLIC WORKS DEPARTMENT.

EXTENDED BELOW
METER BOX LIP

WATER METER INSTALLATION, 2" OR SMALLER

NTS
APRIL 2012 LARRY TURNER

REVISION DATE APPROVED BY

STANDARD
PLAN

2,
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INSTALL 3/8" EXPANSION
JOINT ON ALL SIDE5

IN EXISTING ASPHALT OR CEMENT
CONCRETE SIDEWALK, OR PAVED
AREAS, RESTORE A5 PER
APPLICABLE STANDARD PLAN

TRAFFIC RATED WATER
METER LID SPECIFICATIONS

7

0029 0 o *f° 208 %2 208%° 208% 9 9,

CONCRETE COLLAR REQD IN GRAVEL ROADWAYS AND
PARKING AREAS, TOP OF COLLAR ¢ METER 5HALL BE
1/4" BELOW SURFACE, CONCRETE COLLAR TO MEET
REQUIREMENTS GIVEN IN 5TD PLAN 2-2

MATCH EXISTING

GROUND
SN

W AR

#4 HOOP, 2 REQD

L

— WATER METER, SEE SPECIFICATIONS

-

/ 24" :

EXTENDED BELOW
METER BOX LIP

METER BOX,
SEE SPECIFICATIONS , CURB STOP AND BOX
- YN COPPER METER SETTER,
2 ™ | SEE SPECIFICATIONS. SIZE T0
= 4 ks e MATCH METER SIZE, METER SETTER
N e S SHALL BE CENTERED IN METER BOX
¥ G 3 AND SET PLUMB
\ N gu%(g: E: ?’\1 5
€ 50 Gog g N
g O%q P W R
g IOy !
= NEOY I S
< 009% C;g C?
oS N
it N
FLOW ¢ — - ,
QRIS Lo
OO0 02 SOMpS
cuRB 5TOP TP PSS L
AND BOX cuRB 5TOP S
BRACE PIPE REQD AND BOX AL

f STANDARD
CITY OF WATER METER INSTALLATION IN TRAFFIC AREAS PLAN
CONNELL APRIL 2012 NTS LARRY TURNER 3-9 J
" REVISION DATE _ APPROVED BY PAGE 2-2
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TRAFFIC RATED WATER
METER BOX AND LID

PROVIDE SURFACE RESTORATION
| TO MATCH THE SURROUNDING AREA

NI L 20 £
RS A o350
[o 0%
20560
[e02°0

4 2,029,059
o &o Py o o o PP \
00,0 00,0 o 53 0,0 5,0 60,0 00,0 00, CRUSHED SURFACING

B

/FLU5H TYPE HYDRANT

AS REQUIRED
36" MIN

AS REQUIRED

4 ‘

2" 5CH 40 GALVANIZED PIPE
WITH BOTH ENDS THREADED OR
APPROVED EQUAL

DRAINAGE FABRIC

OVER DRAIN EOCK*\‘
2 s5aQ FT THPUM )
BLOCK REQD

MIN 4 CF OF DRAIN ROCK

AROUND THE SHOE

8"X4"X2" CONCRETE BLOCK
PLACED ON UNDISTURBED 50IL

/' MIN

2 5Q FT THRUST BLOCK REQD

BLIND FLANGE, TAPPED AND
THREADED FOR 2" PIPE

SHOE WITH 2" THREADED FITTING

f STANDARD
CITY OF BLOW-OFF/FLUSH TYPE HYDRANT PLAN

\CONNELL APRIL 2012 NTS LARRY TURNER 3-10 J

REVISION DATE APPROVED BY PAGE 1-1
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FINISH GRADE ASPHALT, COVER WITH "SEWER CLEAN-OUT"
GRAVEL OR 50IL A5 REQD ON COVER

(ASPHALT SHOWN) 12"

ﬁ

7 AT

//\//\//\//\//\//\//\//\@ . - . ﬁ

CONCRETE COLLAR, /\ \\\\\/ s

¢ CLEANOUT RING, FRAME, AND
|
‘ SCREW PLUG W/ RUBBER RING SEAL

° bi (@\A \ /\\ /\\ /\\ /\\ /\\ /\\ /\\ /\\

N I #4 HOOP, 2 REQD
(TYP)

SEE STANDARD PLAN 2-2 &
N FIBERGLASS INSULATION OR
NS OTHER APPROVED MATERIAL
N TO PREVENT 50IL FROM
SELECT BACKFILL T A:v ENTERING CLEANOUT COVER

ALL AROUND

SEWER MAIN
SIZE AS REQD

45° ELBOW

NOTE:

CLEANOUTS SHALL BE
INSTALLED AT ALL DEAD
ENDS IN MAIN LINES.

IF LINE DOE5 NOT EXTEND,
INSTALL MECHANICAL GRIPPER
PLUG AND BLOCK SECURELY

PIPE
BEDDING

/ CITY OF

CONNELL

-~

SANITARY SEWER CLEANOUT

NTS
APRIL 2012 LARRY TURNER

REVISION DATE APPROVED BY

STANDARD
PLAN

4-1

PAGE 1-1
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-~

MANHOLE CONSTRUCTION NOTES

ALL MANHOLES SHALL BE PRECAST MANHOLE UNITS UNLESS
OTHERWISE APPROVED.

THE MANHOLE PIPE CONNECTORS SHALL BE CAPABLE OF A
DEFLECTION IN ANY ONE DIRECTION OF 10° AND SHALL BE
INSTALLED AS REQUIRED BY THE MANUFACTURER.

ANY GAPS, HOLES, ROUGH S5POTS, ETC., IN THE CHANNELS
SHALL BE FILLED OR REPAIRED IN THE FIELD.

THE MANHOLES SHALL BE SET BELOW FINISH GRADE AND
THEN ADJUSTED TO GRADE WITH GRADE RINGS AS REQUIRED.
THE MAXIMUM DEPTH OF GRADE RINGS AND MANHOLE FRAMES
SHALL BE 12"

CONE SECTION SHALL BE ECCENTRIC.

IN MANUFACTURING THE MANHOLES, THE CONTRACTOR 15
ADVISED TO VERIFY FIELD CONDITIONS, IE PIPE INVERTS,
PIPE ORIENTATION, AND MANHOLE DEPTH.

MANHOLES SHALL HAVE STEPS OF 1/2-INCH DIAMETER
DEFORMED BARS. ORIENT VERTICALLY OVER UPSTREAM SIDE
OF MAIN CHANNEL.

THE BEDDING UNDER THE MANHOLE SHALL MEET THE SAME
REQUIREMENTS A5 PIPE BEDDING.

MATCH TOP OF PIPE ELEVATIONS ON UPSTREAM SIDE OF
MANHOLE.

. FLOW CHANNEL IN MANHOLE SHALL DROP A MINIMUM OF O./

FEET FROM INLET TO OUTLET.

<
2' MIN
] 1.5'
o S FLEXIBLE COUPLING,
WATERTIGHT CAP, (@\* N / SEE PAGE 2
SIZE AS EEO'D\ o
5TUB (TYP) | | ‘
BLOCK s o
SECURELY % o EXISTING SEWER
<o ¢ PIPE. VERIFY PIPE
“ SIZE AND TYPE
NOTE:
THIS DETAIL 1S5 CONCEPTUAL ONLY.
EACH BASE WILL HAVE IT'S OWN
L _| UNIQUE LAYOUT.
<~
PLAN

MANHOLE BASE

MANHOLE DIMENSION TABLE

-

REVISION DATE

MAXIMUM MINIMUM BASE REINFORCING STEEL
DIAMETER WALL BASE KNOCKOUT DISTANCE IN’/ft. IN EACH DIRECTION
THICKNESS | THICKNESS SIZE BETWEEN
KNOCKOUTS | SEPARATE BASE INTEGRAL BASE
48" 4" 36" a" 0.23 0.15
54" 4.5" 42" a8" 0.19 o.19
60" 5" 48" a8" 0.25 0.25
f STANDARD
CITY OF MANHOLE BASE AND NOTES PLAN
NTS
CONNELL APRIL 2012 LARRY TURNER 4-2

APPROVED BY

J

PAGE 1-2
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— VARIES- 12" MAX
USE GRADE RINGS
AS REQD

PRECAST
ECCENTRIC CONE =
JOINT SEAL MATERIAL,
VARIES, — ALL JOINTS TO BE WATERTIGHT
SEE 5TD PLAN 4-2; N
PAGE | =

_;/ LADDER RUNGS ON UPSTREAM

IDE OF MAIN CHANNI
MANHOLE DIAMETER L1 SIPE O ¢ EL
VARIES, =4

SEE STANDARD PLAN 4-2 /PQECAST MANHOLE BASE SECTION

MANHOLE PIPE CONNECTOR

MANHOLE FRAME AND COVER

2" MIN
3-6" MAX

A5 REQD

VARIABLE

MAIN CHANNEL, TYP

VARIES
AS REQD

MANHOLE IF MANHOLE PIPE
CONNECTOR 15 NOT FLEXIBLE

/ IN PIPELINE |'-6" FROM EDGE OF

BLOCK SECURELY
WATERTIGHT PVC
CAP, 5IZE AS REQD

5TUB SECTION OF
PVC PIPE WHEN REQD

e
7 L BASE THICKNESS VARIES,

SEE 5TD PLAN 4-2, PAGE |

PROVIDE A MIN OF 6"
BEDDING MATERIAL

STANDARD PRECAST BASE MANHOLE

PROVIDE FLEXIBLE WATERTIGHT JOINT

/ CITY OF

CONNELL

-

STANDARD MANHOLE

NTS
APRIL 2012 LARRY TURNER

REVISION DATE APPROVED BY

STANDARD
PLAN

2 )
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WATERLINE \

10" MIN

WATER LINE

9

///\///\///\///
N

AN
18" MIN

e SANITARY SEWER
LINE
N UNDISTURBED \\ -
EAPTH // |

N -
SANITARY SEWER LINE GGG

N

PERPENDICULAR CONSTRUCTION PARALLEL CONSTRUCTION

NOTE:

IF THE MINIMUM SEPARATION SHOWN ABOVE
CANNOT BE ACHIEVED, THEN THE REQUIREMENTS
FOR WATER/SEWER SEPERATION OUTLINED IN
SECTION C1-9 OF THE WASHINGTON STATE
DEPARTMENT OF ECOLOGY'S "CRITERIA FOR
SEWAGE WORKS DESIGN", CURRENT EDITION SHALL
BE FOLLOWED.

K STANDARD\
CITY OF MINIMUM WATER/SEWER SEPARATION PLAN
\CON NELL APRIL 2012 NTS LARRY TURNER 4-3 J
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CONTINUOUS LOCATION
WIRE WRAP AROUND
FENCE POST AT
GROUND SURFACE

R/W LINE

[ —

’Y/\\/\//\\\//\\\//\K/\K/\\/\\//\\//\\//\K/\\Y/\\

R NN NN NN
R
VARIES FROM ZERO TO AS
CONTINUOUS

REQ'D TO PROVIDE PROPER
SERVICE CONNECTION, LOCATION WIRE PVC SEWER
LENGTH TO BE DETERMINED SERVICE LINE,
BY THE CONTRACTOR SIZE AS REQD

USE SEWER S5ERVICE SADDLE WHEN
CONNECTING TO EXISTING MAIN,
TEE OR WYE A5 NEEDED FOR NEW
MAINLINE INSTALLATION

45° ELBOW
/
! |

AS REQUIRED

5L
O\~ /4"FT S5LOPE
MINIMUM UNLES5

£
f———|

LENGTH AS REQUIRED

OTHERWISE APPROVED

S

NS

GROUNDING ROD/POST

NOTES:

THE CONTRACTOR SHALL PROVIDE TWO REFERENCES FROM
PERMANENT OBJECTS TO THE END OF SEWER SERVICE LINE.
THESE TIES SHALL BE SHOWN AND DIMENSIONED ON THE
"RECORD DRAWINGS" PREPARED BY THE CONTRACTOR. WHEN
NEW OR REPLACEMENT CURBS ARE INSTALLED, THE CURB SHALL
BE STAMPED WITH AN "$" AT THE POINT OF CROSSING.

BEDDING AND SELECT BACKFILL REQUIREMENTS FOR MATERIAL
TYPE AND COMPACTION SHALL BE THE SAME AS THAT
REQUIRED FOR NEW PIPELINE CONSTRUCTION. CARE SHALL BE
GIVEN TO ENSURE PROPER COMPACTION UNDER SERVICE LINES.

IF SEWER SERVICE 15 A S5TUB FOR FUTURE USE, THE SERVICE
LINE SHALL EXTEND TO WITHIN |-FT OF THE RIGHT-OF-WAY LINE,
CAP, AND INSTALL FENCE POST.

IF THE SEWER SERVICE 15 TO CONNECT TO AN EXISTING
SERVICE, THEN THE NEW SERVICE SHALL CONNECT TO THE
EXISTING SERVICE WITH A WATERTIGHT FLEXIBLE COUPLING
WITHIN |-FT OF THE RIGHT-OF-WAY LINE.

SEWER SERVICE - STUB

\/\// NN

AN

1" MAX

1.33 LB/FT STEEL
FENCE POST REQD
WHEN SERVICE 15 NOT
EXTENDED

, PROVIDE WATERTIGHT END PLUG,

K CHERNE GRIPPER MECHANICAL

N PLUG OR APPROVED EQUAL WHEN
SERVICE 15 NOT EXTENDED,
BLOCK PLUG SECURELY

R/W LINE

=N TG
FLEXIBLE WATER J( o I \//>\//>\//>\//>\//
TIGHT COUPLING I
£ x '
. -
N < ! |
YL ‘
A EXISTING SEWER

SERVICE

CONNECTION TO EXISTING SERVICE

\ GROUNDING ROD/PO5T

STANDARD

K CITY OF

APRIL 2012
REVISION DATE

CONNELL
N

SEWER SERVICE LINE

NTS

LARRY TURNER

APPROVED BY

PLAN
4-4

PAGE 1-1
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ONE #3 BAR HOOP FOR 6" HEIGHT
TWO #3 BAR HOOPS FOR 12" HEIGHT

RECTANGULAR ADJUSTMENT SECTION

GENERAL NOTES

MINIMUM CATCH BASIN REINFORCEMENT |15 SHOWN. WIRE MESH REINFORCEMENT
MAY BE ALLOWED ON A CASE BY CASE BASIS.

THE KNOCKOUT DIAMETER SHALL NOT BE GREATER THAN 20". KNOCKOUTS
SHALL HAVE A WALL THICKNESS OF 2" MINIMUM TO 2.5" MAXIMUM. PROVIDE A
1.5" MINIMUM GAP BETWEEN THE KNOCKOUT WALL AND THE OUTSIDE OF THE
PIPE. AFTER THE PIPE |5 INSTALLED, FILL THE GAP WITH JOINT MORTAR IN
ACCORDANCE WITH WsDOT STANDARD SPECIFICATION 9-04.3.

THE MAXIMUM DEPTH FROM THE FINISHED GRADE TO THE LOWEST PIPE INVERT
SHALL BE 5'

THE PRECAST BASE SECTION MAY HAVE A ROUNDED FLOOR, AND THE WALLS
MAY BE SLOPED AT A RATE OF [:24 OR STEEPER.

THE OPENING SHALL BE MEASURED AT THE TOP OF THE PRECAST BASE
SECTION. ALL PICKUP HOLES SHALL BE GROUTED FULL AFTER THE BASIN HAS
BEEN PLACED.

GRATE TYPE SHALL BE DESIGNED FOR THE PARTICULAR APPLICATION. VANED
GRATES SHALL BE USED IN CURB FLOW LINES. HERRINGBONE GRATES SHALL
BE USED IN OTHER LOCATIONS.

ALL PIPES SHALL BE CUT FLUSH TO THE INSIDE FACE OF THE CATCH BASIN
AND GROUTED IN PLACE WITH NON-SHRINK MATERIAL.

-

~

_ PIPE ALLOWANCES
" MAXIMUM
o PIPE MATERIAL INSIDE
J s DIAMETER
#3 BAR EACH
CORNER REINFORCED OR 12"
2 PLAIN CONCRETE
f ALL METAL PIPE /5"
#3 BAR N
S0LID WALL PVC .
EACH SIDE (WSDOT 5TD SPEC 9-05.12(1) >
#3 BAR EACH WAY
PRECAST BASE SECTION
f STANDARD
CITY OF CATCH BASIN PLAN
NTS
CONNELL APRIL 2012 LARRY TURNER 5-1
REVISION DATE APPROVED BY PAGE 1-2
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EXPANSION JOINT J

FACE OF
" Ces

/2"

R=1"—4]

— -

Y PAN DOWN TO THE
/ RECTANGULAR FRAME
MATCH &
< | ROADWAY
~ SLOPE \'
TOP _OF ROADWAY

EXPANSION JOINT

—TOP OF CURB —

SLOPE THE GUTTER

VARIES

/= SECTION

A \ADJU5TMENT SECTION,

o CATCH BASIN,

SEE STANDARD
PLAN 5-1 SHEET |

=/

.
N CONCRETE

GUTTER —_

o

b——1/"6" CURB
AND GUTTER

b——/"-8" FLARE

\/
MATCH

PAVEMENT EDGE

CATCH BASIN PLACEMENT

SEE STANDARD PLAN 5-1 SHEET |

ONE #4 REBAR - MAINTAIN 3"
CLEARANCE FROM CASTING

~

-

REVISION DATE

APPROVED BY

PAGE 2-2

VARIES
I-6" 10 3-2"

6 1/2" —— FACE OF CuRp
o \5 ) ‘ ;;i"iﬁ\

. g N R=1/2"

®SECT'°N ISOMETRIC VIEW
/ STAN DARD\
CITY OF CATCH BASIN AND GUTTER INSTALLATION PLAN

CONNELL APRIL 2012 N LARRY TURNER 5-1
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- NOTES
29-1/4 /. REFER TO WsDOT S5TANDARD SPECIFICATION
9-05.15(2) FOR ADDITIONAL REQUIREMENTS.
2. REFER TO 5TANDPARD PLAN 5-3 FOR GRATE DETAILS.
. —A
X \_/
9
N
Top /2 SECTION
/
24'-1/4" |
7=\ SECTION
-/ ISOMETRIC VIEW
f STAN DARD\
CITY OF CATCH BASIN FRAME PLAN
kCO NNELL APRIL 2012 NTS LARRY TURNER 5-2 J
REVISION DATE APPROVED BY PAGE 1-1
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=5
=

i
=

8
\\_/

| 7 OR 8 EQUAL SPACES |

‘ DIRECTION OF FLOW
———————————

| 5/8" MAX

/= SECTION

NG

RECTANGULAR VANED

?

7y — Ln =
= N = B n
S _ Q ~
i = m =
n 0
N . — b . —
R ©
75\ SECTION (o SECTION

NG

NG

ONE DIRECTIONAL VANED GRATES SHALL BE USED

WHERE THE GUTTER GRADE FLOWS THROUGH THE INLET.

BI-DIRECTIONAL VANED GRATES SHALL BE USED AT
LOW POINTS IN GUTTERS.

HERRINGBONE GRATES SHALL ONLY BE USED IN NON
CURBED AREAS WITH MULTIDIRECTIONAL FLOW.

‘)

/

/
/

L
e
s
S
n__J

7/

g \\ SO\
g / N \\\\\\\\\ <5j
. AR

RECTANGULAR HERRINGBONE

=

I
1
I
| |
—
|
I
| |
—

TOP (D
- \\/

24" )

4 EQUAL SPACES | _4 EQUAL SPACES |

>

- 3\ SECTION
o/
RECTANGULAR

BI-DIRECTIONAL VANED

/ CITY OF

APRIL 2012
REVISION DATE

CONNELL
N\

CATCH BASIN GRATES

NTS

STANDARD\

5-3

LARRY TURNER

PLAN
/

APPROVED BY PAGE 1-1
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