WATER ENGINEERING STANDARDS JANUARY 2020

CITY OF BELLEVUE
UTILITIES DEPARTMENT

WATER ENGINEERING STANDARDS

JANUARY 2020



WATER ENGINEERING STANDARDS JANUARY 2020




WATER ENGINEERING STANDARDS JANUARY 2020

TABLE OF CONTENTS

CHAPTER W1 - GENERAL REQUIREMENTS

WI-02GENERAL e Wwil-1
WI-02DEFINITIONS......ootiiiiiieiiriren e eeeeeeecevennneeen e WL = 1
WI1-03REFERENCES..........ooiiii s W1 - 4
W1-04 GOVERNMENTAL AGENCY REQUIREMENTS......ccooiiiiiiieen W1-4
W1-05NO LEAD RULE......coii e e W1-4

CHAPTER W2 - PLAN SUBMITTAL

WZ2-0L GENERAL oo e e s enen s wz2-1
W2-02DEVIATIONS ... eeeeeeinene e e eeeeeennnnnnnmmme e W2 = 1
W2-03ERRORS AND OMISSIONS.......cooiiiiiiiiiiiisrreernni e e W2 = 1
W 2-04 P L AN S e e anan s wz2-1
W2-0SRECORD DRAWINGS..... .ot eeee e W2 -6

CHAPTER W3 - WATER PLANNING/DESIGN STANDARDS

W3-01PLANNING CRITERIA. ...t eeeee e W3-1
W3-02 GENERAL DESIGN STANDARDS........ccoiiiiiiiiiiiiiiiieeee e W3 -2
WSE-03VALVING e ee e e W3-4
W3-04 FIRE HYDRANTS. ...t n e W3-5
W3-05PIPE CLASS / PROTECTION / COVER.........uutiiiiiiiiiiiii et W3 -6
W3-06 CLEARANCES / OTHER UTILITIES......coiiiiiiiiiteeen e W3-7

WE-07 SLOPES ot e W3-8



WATER ENGINEERING STANDARDS JANUARY 2020

W3-08 CONNECTIONS TO EXISTING SYSTEM.....ccoiiiiiiiiiiiiiiiiiiieeen e W3-8
W3-09EASEMENTSW3 -9

W3E-10SERVICES ..o ieieeceeeeeeieemeee e e W3S = 10
W3-11 BACKFLOW PREVENTION.... .ottt W3-11
W3-12LANDSCAPE WATER BUDGETING REQUIREMENTS........coovviiiiiiiiieeee W3-12

W3-13IRRIGATION SYSTEM DESIGN AND PERFORMANCE
REQUIREMENTS ..ottt eee s W3-19

CHAPTER W4 - WATER MATERIALS

WA-0L GENERAL ot e e e enen s W4 -1
WA-02WATER PIPE ... et senee s W4 -1
WA4-03POLYETHYLENE ENCASEMENT.......coiiiieeee e W4 -1
WA-04AFITTINGS e e e e e s emnn s W4 -1
WA4-05 GALVANIZED IRON PIPE .. ..ot W4 -2
WA4-06 COUPLINGS ...ttt e e s emne s W4 -2
WA-07 AD AP TERS e e e emen s W4 -2
WA4-08BOLTS IN PIPING ...t W4 -2
WA-09 FLANGE GASKET S ... it reee et e e W4 -3
WA-LTLTVALVE BOX oottt e e e e s emen s W4 -3
W4-12VALV E OPERATING NUT EXTENSION.......cccvviiiiiiiiiiiiisimeeeeeiiiiiinneeeeeeee e WA - 3
WA4-13BUTTERFLY VALVE ... WA = 3
WA-TACHECK VALVE ...ttt eeee et mmme e W4 -4
W4-15 AIR AND VACUUM RELEASE VALVE ASSEMBLIES............ooiiiiiiiiereees W4 -4
WA4-16 PRESSURE REDUCING STATION......coiiiiiiiiiiiieiiieeee e W4 -4

W4-17LIDS, HATCHES ANDCOVERS- SLIP RESISTANCE.........ccoviviiiiiiiiiceeeeee W4 -5



WATER ENGINEERING STANDARDS JANUARY 2020

W4-18 INDIVIDUAL PRESSURE

REDUCING VALVE (RESIDENTIAL).....utttiiiiiiiiiiiiieeee et W4 -5
W4-19 INDIVIDUAL PRESSURE

REDUCING VALVE (MULTI-FAMILY OR COMMERCIAL) .......coooictviiiieenniines W4 -5
WA-20FIRE HYDRANT ... rren e nene e W4 - 6
WA4-21HYDRANT GUARD POSTS.......coiiiiiiiiiii s W4 - ©
WA4-22METER SETTER ...t W4 - 6
WA4-23 CORPORATION STOR.....ccoiiiiiiiiiiiiis et esesis e W4 - 6
WA-2AMETER BOX ..ottt ee e e W4 -7
WA4-25COPPER SERVICE PIRE.......cco e W4 -7
WA-26NOE USEA i emee et e e e e e eenr e e e e e e W4 -7
WA4-27 PIPE INSULATION. ...t e W4 -7
WA4-28 CONCRETE BEDDING & BLOCKING.........ccvviiiiiiiiiiimre e W4 -7
WA4-29 JOINT RESTRAINT . ..oei et W4 -8
WA4-30 REDUCED PRESSURE BACKFLOW ASSEMBLY....ccooiiiiiiiiiiiiiee W4 -8
WA4-31 REDUCED PRESSURE DETECTOR ASSEMBLY.......ovviiiiiiiiiiciin W4 -8
WA4-32 DOUBLE CHECK VALVE ASSEMBLY ..ottt e W4 -8
WA4-33DOUBLE CHECK DETECTOR ASSEMBLY.....coiiiiiiiiiiiiiiieeee e W4 -8
W4-34 BACKFLOW ASSEMBLY RESILIENT SEATED

SHUT-OFF VALVES ...ttt eeeea s e e e eennnees W4 -9
WA4-35BARRIER FENCE........co oo e e e e aeee s W4 -9
W4-36 BEDDING AND BACKFILL ..ot e W4 -9
WA4-37 STEEL CASING . ...t eee ettt emmeneee W4 -11
WA4-38 CASING SPACER. ... ..ot e e aeee s W4 -12



WATER ENGINEERING STANDARDS JANUARY 2020
CHAPTER W5 - WATER METHODS OF CONSTRUCTION

W5-01 GENERAL CONSTRUCTION REQUIREMENTS.......cooiiiiiiiiee W5-1
W5-02 SURFACE WATER QUALITY ... W5-1
W5-03LAYING DUCTILE IRON PIPE......ot e W5 -2
W5-04 POLYETHYLENE ENCASEMENT.... .o W5 -2
W5-05LAYING GALVANIZED IRON PIPE ... e W5 -2
W5-06 FIRE HYDRANT INSTALLATION ...ooiiiiiiiiiiieieeieeeeee e W5 -3
W5-07 VALVE INSTALLATION .ottt me e eenennnnnes W5-3
W5-08 AIR VACUUM INSTALLATION ..ottt W5 -3
W5-09VALVE BOX MARKER INSTALLATION ..eeiiiiiiiieeeeeeeeeeeeeieeee e W5 -3
WS5-10SERVICE LINES......coi e e et W5 -4
W5-11PRESSURE REDUCINGTATION .....cooiiiiiiiiiiiiieeitiieeee et e W5-5
W5-12CITY-FURNISHED INDIVIDUAL PRESSURE

REDUCING VALVE ... W5 -5
W5-13CONCRETE BLOCKING. .....cuttiiiiiiiiiiie ettt nene e W5-5
W5-14 CONNECTION TO EXISTING WATER MAIN........cccciiiiiiiiiiiiivcieeciiieee. .. WS - 6
W5-150RDER OF CONSTRUCTION......cciiiiiiiiiiiiiiiiiiemme e W5 -7
W5-16 HYDROSTATIC TESTS ...t W5-7
W5-17DISINFECTION& FLUSHING OF WATER MAINS........oooiiiiiii i W5 -8
W5-19UNDERGROUND UTILITIES . ...ooiiitii e eeen e W5 -9
W5-20 CONSTRUCTION ON EASEMENTS ..o W5-9
WS5-21DUST CONTROL ...ttt e e e e e e aeee s W5 -10

W5-22BARRIER FENCE..... .ot e e e aeee s W5 -10



WATER ENGINEERING STANDARDS JANUARY 2020

W5-23TRENCH EXCAVATION ..ottt rrem e W5 -10
W5-24 SHEETING & SHORING......ooiiiiiiiii et rrne e W5-11
W5-25TRENCHDEWATERING. ......ooiiiiiiiiiii e Ws5-11
W5-26 BEDDING, BACKFILL AND COMPACTION........ccevvvrriiiiiiiiiisimeennniiee . W5 = 11
W5-27 TRENCHLESS EXCAVATION. ...ttt eeee et W5 -14
W5-28 ADJUST EXISTING STRUCTURE TO GRADE..........ootiiiiiiisieeens W5 - 14
W5-29 ABANDONING FACILITIES ..ot eeeee et W5 - 15
W5-30LAWN REMOVAL AND REPLACEMENT .....oiiiiiiiii et W5 -16
W5-31BORING UNDER ROOTS......cooiiiiiiiiiieiiiiicmmr e smmrnnnnnn . WD = 16
W5-32HIGHWAY AND RAILROAD CROSSINGS........cooviiiiiiiiiiis e W5 - 16
W5-33BORING AND JACKING STEEL CASING......ccooiiiiieiiiiiiiiieieeen e W5 - 17
W5-34WORKING WITH ASBESTOS CEMENT PIPE.........cooiiiieeeeeeeeed W5 - 17
W5-35ASBESTOS CEMENT WATER MAIN CROSSINGS.........cccccceeeiiiiiivveeeennn . W5 - 17
W5-36 VAULT INSTALLATION i emem e a e W5 -18
W5-37 | NSERTI ON VALVE | NSTALLATI ONéééeéecéeBééeée

CHAPTER W6 - SUMMARY OF UNDERGROUND FIRE SYSTEM INSTALLATION
REQUIREMENTS FOR COMMERCIAL/MULTI -FAMILY PROJECTS
(FOR SERVICES GREATER THAN 2 INCHES IN DIAMETER)

WGB-0L GENERAL oot W6 -1
WGB-02PERMITTING ....cooiiiiiiiiiiiiiiii e eeeeeeerieenn e eeeeeenennnnneeme e WO = 1
WGB-03 INSTALLATION .o e e e aneee s W6 -1
WGB-04 INSPECTIONS. ... .o ennneeneenn e WO = 1

W6-05 MATERIALS & CONSTRUCTION REQUIREMENTS........ooviiiiiiii i WG - 2



WATER ENGINEERING STANDARDS JANUARY 2020

APPENDICES

APPENDIX W-1
WATER WORKS STANDARD DETAILS......ccoiiiiiiii e A(W1-1)

APPENDIX W-2
DRAFTING STANDARDS.......coiiiiiii s A(W2-1)

APPENDIX W-3
SAMPLE TITLE BLOGCK ..ottt anmes e e e e e e e e e e eeennnanes AW3-1)

APPENDIX W-4
WATER APPROVED MATERIALS LIST....cciiiiiiiiii e A(W4-1)

APPENDIX W-5
WATER WORKS REFERENCE STANDARDS........ccovviiiimmeeeeeenin AWST 1)



WATER ENGINEERING STANDARDS JANUARY 2020
CHAPTER W1 - GENERAL REQUIREMENTS
TABLE OF CONTENTS
W1-02 DEFINITIONS.......oiiiiii i eeeeeeeeereeerinenn e eeeeeeeesennnnnneeeee e WL = 1
W1-03 REFERENCES..........oiiiiiiiirris e ssremssns e e eennnnennnnnnenee . W1 - 4
W1-04 GOVERNMENTAL AGENCY REQUIREMENTS........cooi e W1-4
W1-05 NO LEAD RULE..... ..ot e W1i 4



WATER ENGINEERING STANDARDS JANUARY 2020
CHAPTER W1 - GENERAL REQUIREMENTS

W1-01 GENERAL

These Engineering Standards set forth minimum standards for the planning, design, and
construction of water facilities.

The Water Utility Code, part of Chapter 24.02 of the Bellevue City Code, is theefbathese
Engineering Standards.

TheseStandards do not include design of special facilities, sughiiap stations oreservoirs.
These special facilities require unique design requirements and will be subject to individual review
by the Utility.

Although thesétandards are intended to apply to physical development within the Jalityce

area theStandards will not apply for all situations. Compliance with tif&taedards does not

relieve the designer of the responsibility to apply conseevaind sound professiornjadgment

These are minimurBtandards and are intended to assist, but not substitute for competent work by
design professionals. The Utility may at its sole discretion due to special conditions and/or
environmental constraints, require more stringent requirements than would ndyenediyuired

under thes&tandards.

W1-02 DEFINITIONS
The following terms as used in this document shall be defined and interpreted as follows:
AADADO

Americans With Disabilities AQtADA) of 1990. 42 USC 12101 et seq with implementing
regulations. SeADA Home Page:http://www.ada.gov

ADownt own (DNTN) o
That area of Bellevue generally bounded by Main Street, NE 12th Street, 100th Avenue
NE, and 112th Avenue NE.

iContractor o

The person, partnership, firm or corpooaticontracting to do the work under these
Documents. The term shall also include the Contractor's agents, employees and
subcontractors.

ADetails or Additional Drawi ngso
All details or drawings prepared to further explain or amplify the plans, or foevisan
of the same, all as herein provided.

AfDevel oper o
Any individual, company, partnership, joint venture, corporation, association, society or
group that has made, or intends to make, application to the City for permission to construct

awatersystemonnecti on, or extension, to the Cit

Wi-1
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AEngineero

The City of Bellevue Utilities Engineer or duly authorized assistants, which includes Chief
Engineer, Project Engineer, Consultant Engineer and/or Inspectors.

AEquUi pment o

Themachinery, accessories, appurtenances and manufactured articles to be furnished
and/or installed under the Project.

nMateri al or Material so

These words shall be construed to embrace machinery, manufactured articles, materials of
construction (fabricatedr otherwise) and any other classes of material to be furnished in
connection with the Project.

iMi xed UseMBUit i ¢gil egU&e Buil di ngo

A building, or set of buildings with multiple tenant spaces, not including residential
structures, served layshared domestic water service. Ex. Strip malls.

i OApprovedEqu al 0

Any manufactured article, material, method, or work which, in the opinion of the Engineer,
is equally desirable or suitable for the purposes intended in these standards as compared
with similar articles specifically mentioned herein.

All official drawings or reproductions of drawings made or to be made pertaining to the
work provided for in the permit or developer extension agreement.

APl umbing Codeo

ThelnternationalPlumbing Code as adopted by the COB City Council, together with
amendments, additions and exemptions per Municipal Code 23.60.

APremise | solationbo

A method of protecting the public water system by installation of approved air gaps or
approvedackflow prevention assemblies at or near the service connection or alternative
location acceptable to the purveyor to isolate the consumer's water system from the
purveyor's distribution system.

AProjecto

The structure or improvement to be constructeghole or in part.
W1-2
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AReference Specificationso

Reference specifications shall mean the technical specifications of other agencies
incorporated or referred to herein.

iSpecifications?o

The specifications shall mean the prescribed directions, requireragplkanations, terms

and provisions pertaining to the various features of the work to be done, or manner and
method of performance. They also include directions, requirements, and explanations as
set forth on the plans.

NSt andard Detail so

City of Bellevue Utilities Department standard detail drawings.

AStandard Specificationo

The | at est Swmdard Spexificatiorfs fort Roazl, Bfidge and Municipal

Constructiono, English edition, Washington
American Riblic Works Associationneluding-at-amendments.
AUnapproved Auxiliary Supplyo

A water supply (other than the purveyor's water supply) on or available to the consumer's
premises that is either not approved for human consumption by the dugpatity having
jurisdiction or is not otherwise acceptable to the purveyor. Sites with unapproved auxiliary
supplies require premise isolation.

AfiWords and Phrasesbo

Whenever the words, fias directedo, O6as req
are used, it shall be understood that the direction, requirement or permission of the
Engineer is intended. The words, fisufficie
mean sufficient, necessary or proper in the judgment of the Engineer. The words,
ifpprovedo, facceptableo, fisatisfactoryo, o

or acceptable to the Engineer.
AWor ko

The work necessary to manufacture and deliver machinery, equipment and material and/or
the furnishing of all labor, tools, mai&l; equipment, construction equipment, working
drawings, where required, and other, necessities for the construction or erection of the
structures shown and called for in the plans, specifications and permit/Developer
Extension Agreement, and the act ofstructing or erecting said structures complete.

W1-3
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W1-03 REFERENCES

Wherever references are made to the standards, specifications, or other published data of the
various national, regional, or local organizations, such organizations mefebed to by their
acronym or abbreviation only. As a guide to the user, the following acronyms or abbreviations
which may appear, shall have the meanings indicated herein:

AASHTO American Association of the State Highway and Transportation Officials.
ANSI American National Standards Institute, Inc.

WSDOT Washington State Department of Transportation

APWA American Public Works Association

ASTM American Society for Testing and Materials

AWWA  American Water Works Association

DOH Department oHealth

IPC InternationalPlumbing Code

WAC Washington Administrative Code

W1-04 GOVERNMENTAL AGENCY REQUIREMENTS
All construction on City, County or State roads or rightvay shall be done in accordance with
the agency's standards and requirementsraadcordance with the franchise and/or permit

requirements. The Contractor is responsible to determine these requirements prior to construction.

Where conflict exists between these Standards and permit requirements, the most stringent
requirements shialake precedence.

Metal lids, hatches and manhole covers located in sidewalks, crosswalks or other pedestrian areas
must comply with ADA requirements and have a slip resistant surface.

W1-05 THE REDUCTION OF LEAD IN DRINKING WATER ACT

New USEPA Regul@&ins Regarding Leaftee Water System Materials

Effective January £015

TheReduction of Lead in Drinking Water Agas enacted on January 4, 2011, to amend Section

1417 of theSafe Drinking Water Actvhich covers the use and introduction into commefdead
pipes, plumbing fittings or fixtures, solder and flukhe Reduction of Lead in Drinking Water Act

changes th8afe Drinking WaterAd e f i ni ti on of Al ead free. o A
installed under this Contract shall comply with rediget The Contractor shall provide
Manufacturerds Certificat e carbnteditiompfthe ance i n a

Washington Stat8tandard Specifications for all water system materials to be used. The
Certificate must clearly state that the eratls furnished comply with"leadr e e 6 r equi r e me
the revisedsafe Drinking Water Act

END OF CHAPTER W1
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CHAPTER W2 - PLAN SUBMITTAL

w2-01 GENERAL
Following these standards to design the water system will help ensure a timely review of the
proposed project and keep review costs to a minimum.
W2-02 DEVIATIONS
W2-02.1 General
The Developer may propose a deviation from the Standards. -8tandard system may
take longer to review resulting in increased processing costsDévaoper

acknowledges these risks when submitting astandard system for review.

W2-02.2 Deviation Criteria

Requests for deviations which are site or project specific shall be reviewed by the Utilities
Technical Team. T h eenyCor mogify the pdoposead sleviation t o g r
shall be based upon evidence that the deviation request meets the following criteria:

A. The change will achieve the intended result through a comparable or even superior
design; and

B. The change will not advesly affect safety and/or operation; and

C. The change will not adversely affect maintainability.

W2-03 ERRORS AND OMISSIONS

Any errors or omissions in the approved plans or information used as a basis for such approvals
may constitute grounds for withdrawal of any approvals and/or stoppage of any or all of the
permitted work, as determined by tb&lity . It shall be the respsibility of the Developer to

show cause why such work should continue, and make such changes in plans that may be required
by theUtility before the plans are-spproved.

W2-04 PLANS
W2-04.1 General
Utility plans submitteadyf & Troepwigew pdhhal [Sum
Pl an BO requirements. Current copies of t

Permit Center. The Utilities representative at the Permit Center will determine which
requirements, if any, are not applicalmelie proposed project.

w2-1
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W2-04.2 Submittal Standards

Water, sanitary sewer and storm drainage designs (complete plan and profile) shall be on
separate plan sheets, although alignments ofilifles shall be shown on each utility plan.
Plan sets foall threedtilities can be combined for small projects. Designs for water and
sewer can be combined on the same plan sheets if plan scale is 1"=10'", 1"=20', or 1"=30".
Contact the Utiliesrepresentative in the Permit Center for approval to combina.plan

Site plansshall include:

1.

6.

Title Block - Border and title block shall conform to standard City of
Bellevue format.Include Sectiofi Townshipi Range, grid number, and
projectsite address in the lower rightind corner.See Appendix \AB.

Project Name Utility Extension (UE) Permit Numfbeprovide if
applicable.

Engineering PlansPlan, and detail sheet(s) for the proposed water system.
a. Plan View:

I. List pipe length, sizeand material alongside of pipe, e.g. 150
L.F.- 8" PVC. Pipe mateai can be listed in a general note in
lieu of listing along pipe.

ii. Pipe length is to be based on horizontal distance between
appurtenances (e.g. valves, fittings)

b. Profile View

i. List pipe length, sizeandmaterialto 4 decimal places (ft per
ft). Pipe mateal can be listed in a plan note in lieu of listing
on profile.

Scale- Be consistent, and indicate your scale on each sheet using a bar
symbol (for plan reproduction integrityDrawings are to be at a scale of
1"=10'", 1"=20', or 1"=30' for combined litty plans. Drawings at 1"=40' or
1"=50" scale shall show utility plans on separate sheets. Architectural scales
for utility drawings will not be accepted. If the scale results in more than
three pages of plan sheets, a cover sheet showing the eofaet gite (at a
smaller scale) shall be provided.

North Arrow- Include on all plan view drawings. Where possible, north
arrow shall face up and/or to the rigidnd side of plan sheet.

Datum- Show both horizontal NAEB3 (NSRS2011) and vertical (NAVD
88) control pointsUseU.S. SurveyFoot basidor measurements

W2-2
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7. Vicinity Map - Include on the plan for each utility. The vicinity map covers
the project site and surrounding streets and property within a minimum of
600" of the si.

Pl an submittals shal./l onf
f

C rm to Devel opme
Drawings, o0 including the [

0

o] owi ng:

1. Line Typesi Use line types that clearly distinguish existing utilities from
new; new facilities and cadluts for new facilities should be a heavier line

type.

2. Drawing Quality- The drawing should be easy to read, with all lines and
letters dark enough to provide good contrast with the paper.

3. Drafting Media- Plans sheets shall be on 24"x 36"or 22" x Bdfidpaper

4. Drafting StandardsPlotting shall be obond papewith anonsmudging,
ink or ink-like media. Pencil drawings (including corrections or alterations)
will not be accepted.

5. Drafting Standards/Symboshall conform to Washington State APWA
Chapter CAD Standards. See Appendix@WLettering shall be done with
Akeroyst yleo font (SIMPLEX font i f wusin

6. TextHeight:
a. Text identifying existing features shall be 0.08" in height (Leroy 80

template).

b. Text identifying street names shall be 0.24" in height (Leroy 240
template).

c. Text for instructions and call aufor proposed facilities shall be 0.
12" in height (Leroy 120 template).

7. Stationing- On plans with more than one sheet, stationing shall proceed
from left to right or from bottom to top.

8. Copies of PlansBlueline or blackline prints and photocopies ar
acceptable. Brownline prints and microfilm copies of plans will not be
accepted.

9. Type of Paper for Plan Copie8lueprint quality or standard drafting
paper. Tissue paper, graph papester boardcardboard, and similar
materials will not be accepted.

For all water projects, the Developer or City Department responsible for the project shall include
the llowing information on the project plans:

W2-3
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Horizontaldimens ons t o within one tenth (0.16

Rim and invert elevations al&beledto withinoneonghundr edt h (0. 01
& Wastewater).

References/dimensions framght-of-way centerline for utility features in the public right
of-way, or from property line for utility features located within easements.

New assets (pipes, structures, etc.) drawn in bold line type.
Label slope distance for pipes >20% slgpe ndi cat e [A)SI ope Di st

Utility Asset Number for the existing structure to which new pipes are connected to (£
#0s can be obtained from the Cityodos GlI

Asset ownership changes (e.g. City owned to Private or other agency andreae

Easements boundaries, widths and recording numbers.

Water-specific Items:

Water Mains: Label length (horizontal length, center of fitting to center of fitting), pipe
diameter, pipe material, pressure zone, class of pipe, joint restraint type and length (if
applicable)thrust block (size and locatian)

Private water systemcgno nent s are | abeled as APRI YV
systems are shown including fire lines and service lines to commercial andamuiiyi
buil dings. Note Afire |ined (i f applic

Valves: Show size, type (GV, BF, PIV, etc.), joint type (®1d, PO, etg.

Fittings:Calout s are in order, number o fi 8eda c4r
bend, MJ 0)

Services: Size & location of service is shown, length of service from main é.met

Hydrants: Note the distancem footvalve to hydrant.

W2-04.3 Water General Plan Notes

The following is a listing of General Notes that should be incorporated on the first water
plan sheet. All the notes on the list may not pertain to every project. The Developer
should include only those notes that are relevant to the project and mayoiretevant
notes.

However, do not renumber the remaining General Notes. If additional notes are needed for
W2-4
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specific aspects, they should be added after the General Notes.

Water General Notes:

1.

All work shall conform tahe 2020 City of BellevueWaterEngineering Standards
and the Developer Extension Agreement.

All pipe shall be ductile iron class 52 unless otherwise shown.

All pipe and fittings not to be disinfected in plgmer AWWA C651shall be
swabbed with 1% available chlorine sotutiprior to installation.

The newwater mairshall be connected to the existing system only after new main
is pressure tested, flushed, disinfected and satisfactory bacteriological sample
results are obtainemhd received by the Cibykispector SeeStandard Detail \AD.

After disinfecting thevater main dispose of chlorinated water by discharging to
the nearest operating sanitary sewer.

Water mairshutdownsshall be coordinated with the Water Operations Division
for preferred timing during flow control conditionsVatermainshutlowns shall
not be scheduled to take place on Fridaysin the fivedays beforenor one day
aftera City holiday, unless otherse approved by the Ultility.

. The locations of all existing utilities shown hereon have been established by field

survey or obtained from available records and should therefore be considered
approximate only and not necessarily complete. It is thersspmnsibility of the
Contractor to independently verify the accuracy of all utility locations shown, and
to further discover and avoid any other utilities not shown hereon which may be
affected by the implementation of this plan.

Deflect thewater man above or below existing utilities as required to maintain 3 ft.
minimum cover and Eihch minimum vertical clearance between utilities unless
otherwise specified.

Wrap all ductile iron pipe and adjacent valves and fittings withil8polyethylene
conforming to AWWA C105.

10. Thewater mairshall be installed only after the roadway subgrade is backfilled,

graded and compacted in cut and fill areas.

11.Trench backfill and surface restoration of existing asphalt pavement shall be as

required by tk rightof-way use permit.

12. All fittings shall be blocked per Standard Dedaihless otherwise specified.
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13. All services shall be 1" 4" per Standard Detailunless otherwise specified.
Adaptors for 3/40 meters shall be used

14.When working with asbestos cement pipe, the Contractor is required to maintain
workerso exposure to asbestos materi al
296:62-07705.

15.Call 1-800-424-5555 or 811,72 hours before construction for utility locations.

16. Uniform plumbing code requires the installation of privately owned and operated
pressure reducing valves where the operating pressure exceeds 80 psi.

17.The Contractor shall use actam street sweeper to remove dust and debris from
pavement areas as directed by the Engineer. Flushing of streets shall not be
permitted without prior City approval.

18. Before commencement of trenching, the Contractor shall procaié basin
insertsfor all catch basinghat will receive runoff from the project site. The
Contractor shall periodically inspect the condition ofrakrtsand replace as
necessary

19. Abandonment of existing water services shall be accomplished as follows:
(SeeW5-29 Abandoning Facilities footherfacility abandonment)

a. Remove existing service saddle from water main and replace with new
stainless steel repair band, Romac F%2d Service Saddle FC10QC
threaded saddle andzC thread brass plygr approved egal (will not
be required when water main islie abandoned).

b. Remove and dispose of existing setter and meter box.

c. Cap or crimp (if copper) existing service line to be abandoned in place,
each end.

d. Return existing meter tine Utility Inspector.

20.Where new utility line crosses below an existing AC main, the AC pipe shall be
replaced with DI pipe to 3 feet past each side of the trench as shown on Standard
Detail W-8. Wrap DI pipe and couplingsith 8-mil polyethylene conforming to
AWWA C105. Alternatively, where directed by the Engineer, the trench shall be
backfilled with controlled density fill (CDF, aka flowable fill) from bottom of
trench totheinvert of the AC main.

21.Avoid crossing water or sewer mains at highly acute angles. The smallest angle
measure between utilities should be 45 to 90 degrees.

22.Wherewater maincrosses above or below sanitary sewer, one full length of water
pipe shall be centered for maximum joieparation.
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23. At points where existing thrust blocking is found, minimum clearance between the
concrete blocking and other buried utilities or structures shall be 5 feet.

24.Workers must follow confined space regulations and procedures when entering or
doing work in COB owned confined spaces. Completed Permit must be given to
the Utilities inspector prior to entry.

25.Manholescatch basins and vaults are considered to be pegquired confined
spaces. Entry into these spaces shall be in accordance with Chap8&929B8.C.

26.When work is to occur in easements, the Contractor shall notify the easement
grantor and Bellevudtilities in writing a minimum of 48 hours in advance of
beginning work (not including weekends or holidays). Failure to notify grantor and
Bellevue Utilities will result in a Stop Work Order being posted until the matter is
resolved to the satisfactiot Bellevue Utilities. A written release from the
easement grantor shall be furnished to the Utilities Inspector prior to permit sign
off.

27.TheContractor shall restore tliight-of-Way and existing public utility
easement(s) after constructioretcandition equal or better than conditipnior to
entry. Contractor shall furnish a signed release from all affected property owners
after restoration has been completed.
W2-05 RECORD DRAWINGS

For all water projectghe Developer or City Department resgible for the project shall
providerecord drawingst completion of the project.

W2-05.1 General Standards

Record drawingshall be based on field survey informatemd field measurementsll
survey work shall be performed under the supervision of a Professional Land Surveyor
registered in the State of Washington.

Record drawing information shall bbecorded orthe detail,plan and profile
views of the approvedonstruction drawingslncomplete, inaccurate, illegible,
or poorquality drawings will be rejected

Al | pl an sheets must have a ARecord Drawin
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W2-05.1(a) General CAD Standards

All Aut oCAD i DWGONAD.I1988 $IARNTr StatePlane Washirgtore e
North Zone (FIPS 4601) coordinate system and the City of Bellevue NAVD 1988 vertical
datum. Both must state on the drawings as the datums used.

Survey shall be located and field tied to at |¢laste(3) City of Bellevue Survey Control
Network monuments. Topographic elevations shall be referenced to City of Bellevue
vertical control benchmarks. Survey Control Data Cards and Survey Benchmark Reports
are available otine athttp://www.bellevuewa.gov/surveycontrobr from the Survey

staff (425452-4385).

1 Sample Title Block with north arrow, scale, vicinity map, etc. are predefined in
AppendixW-3.

1 Block names, layer names, colors, and types are predefined in Appendix-2.

1 All digital line work must be geometrithp correct, topologically clean without
slivers, dangles, undershoots or inappropriate breaks. Polygon features drawn as
polylines must properly close without gaps.

T Each Aut oCAD AaDWGo fil e shal/l be prepar
to AWbehdaPtano

T XREF6s are not allowed in the final Aut

1 The standard insertion scale shall be feet.

M No bl ocks shall be fAexpl odedo

T The standard text font shall be ASIi mpl e

1 All drawing units shall be English.

W2-05.1(b) Subnittals

The AutoCAD files shall include all plans, profiles, notey] details of thevater
improvements

All record drawingsheets must be submitted both electronically and on print:

9 Digital record drawindiles are to be saved in AutoCAD version 2011 or newer and
be consistent with the CAD standards in sectior082.(a)

1 The "DWG" file(s) shall be submitted on CD ROM or via email.

1 Eachreoord drawingsheet shall be plotted and submitted ondull ze (220 x 3
240 x 36 0 )andisubmitted gleatmracally in .pdf format

W2-05.2 Required Information

All Record Drawings shall include the following:
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Hori zont al | ocations are recorded to v

Rim and invert elevations are recorded to within onefonen dr edt h (0. 01
& Wastewater).

References/dimensions from righitway centerline for utilityfeatures in the public right
of-way, or from property line for utility features located within easements.

Profile view notes any changes from the design finished grade over each pipe line.
Label slope distance for pipes >20% slope (indifattl ope Di st ancebo

Changes to design attributes (elevations, pipe lengths, etc.) struck through or crosset
and new information relabeled in bold font.

Cross out items not built.

New assets (pipes, structures, etc.) drawn in bold line type.

Utility Asset Number for the existing structure to which new pipes are connected to (£
#6s can be obtained from the Cityds GlI

Asset ownership changes (e.g. City owned to Private or other agency andrgae

Final easements boundariesidthsand recording numbers.

Water-specific Items:

Water Mains: Label length (horizontal length, center of fitting to centéttiofy), pipe
diameter, pipe material, pressure zone, class of pipe, joint restraint type and length (if
applicable)thrust block (size and location), deptlame of pipe manufacturer, year installe

Privatewates y st em component$¥ABE eSY3 DbEMe.d Alsl
systems are shown including fire lines and service lines to commercial andamilyi

buil di ngs. Note Afire lineodo (if applic
Val ves: Show size, type (GV, BF, PI V,

installed.

Fittings:Calout s are in order, number ofi8eda cal

bend, MJ 0)

Services: Size & location of service is shown, length of service from main to meter, an
direct tap or saddle.

Hydrants:Not¢ he di stance from foot valve to
buryo), year installed.

END OF CHAPTER W2
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CHAPTER W3 -

WATER PLANNING/DESIGN STANDARDS

W3-01 PLANNING CRITERIA

W3-01.1

Serve to Extreme of Property

Ensure adjacent properties can be provided water service (extend to extreme of property with
adequateapacity and pressure)

W3-01.2

Demand Projections

Demand projections are taken frakfater System Plan

A.

W3-01.3

Unit Demands

Single Family - 84 Gallons per Capita per Day (GPCD)
Multi-family - 75GPCD
Commercial - 32GPCD
Hotel/Motel - 50 GPCD

Population Densities

2.80people per single family unit
1.90people per multtamily unit
1.5 people per hotel/motel room

. Peaking Factors

Maximum Day Demand (MDD) = Average Day Demand (AD®.80
Peak Hour Demand (PHBE) Maximum Day Demand (MDD) .00

System Parameters

Water velocity in mains velocities shall not exceed 10 feet per second during
highest demanuhcludingfire flow.

. Distribution System Pressures (Measuregratind elevation at the customers

mete):

Desirable Minimum 50 psi
Maximum80 psi
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W3-02

Allowable  Minimum 43 psi
Maximum 125 psi

Minimum 30 psi isallowed for existing systems.

Individual pressure reducing valves are required odaatlesticservices when
water pressure exceeds 80 psi.

During fire suppression events, the water system must be able to provide 20
psi minimumpressure at ground level at all points throughout theilaligion
system. The water system mbstable to provide this minimum pressure
under fireflow conditions plus the MDD rate when aljualizing and fire flow
storage is depleted (WAC 2480-230(6)).

C. Reservoir Replenishmentacilities (i.e transmission mains, pump stations) shall
be sized to enable storage facilities to be refilled within 3 days after an emergency
or major fire.

W3-01.4 Fire Flow Requirements

Fire flow requirements shall be as determined by either City of Bellevue gr&munty Fire
Marshal.

A. The Utility will determine available firdow using its computer simulated model.

B. Minimum system pressure during fiitew analysis is 20 psi all service
connection@and5 psiwhere there are no servicennections

GENERAL DESIGN STANDARDS

Each fitting/valve shall have attachment type listed (e.g. FL, MJ, FL x MJ, etc.).
List pipe length (from centeof-fitting to centerof-fitting), size, and material
alongside of each pipe, e.g. 150 L-/8" D.I. Pipe material can be listed in a general

note in lieu of listing along each pipe.

Indicate type of pavement restoration required by ragfway authority having
jurisdiction (if working in existing streets).

Dimension existing and nemain locations from righof-way line and/or property
line, or label stations and offsets.

Blocking - Reference Standard Details

- At vertical bends, pipe shall be restrained a minimum of 36 feet
(2 joints) from each side of bend. Redusezk concrete blocks
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shall be installed at bends per Standard Detall.\Mo change

in pipe direction or diameter shall occur within 36 fefethe
vertical bend. In addition, bends, tees, reducers, etc., beyond
the 36foot limit, shall be restrained with standard blocking per
Standard Detail WL and W3. Wherethesecriteria cannot be
met, plans should call for vertical blocking without joint
restraint per Standard Detail-@/ or a restraint method should
be designed and detailed on the plan.

- Check if special blocking or joint restraint designs are necessary
(e.g. poor soil, conflicting utility, etc.).

- Show all blocking on any detail @wving that shows vertical
bends.

- See Appendix \WA - Approved Materials List for joint restraint
methods other than concrete blocking.

F. Check if system may require additional looping (i.e. eliminate dead end lines).

G. To assure compatibility withxesting systers, check with Utilites Development
Review sectiorio determine hydraulic gradients.

H. Drawings shall reference distance to nearest existing valve and/or hydrant from new
point of connection to existingater main

l. Check with local jusdiction for necessary permitting requirements.

J. Provide temporary 2" blow off assemblies for testing and disinfection ofvader
mains (where hydrants are not available). Place kfvat high end of line, where
possible.

K. Cap end oé&xisting water lines to be abandoned as follows:

- Asbestos cement lines: use end cap coupling.
- Cast or ductile iron lines: use MJ cap or plug.
L. Minimum water mairsize
- 8" minimum when serving fire hydrants.
- 6" minimum may be used in localizednditions where fire hydrants are

served by looped lines, subject to Utility approval.
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- 4" minimum shall be used to serve water to end efletdac when no future
extension is required.

M. Pressure reducing station plans should show locatiorestpre relief discharge pipe
and discharge point of floor drain piping (drain to daylight). Pressure relief discharge
pipe shall be shown at a location that will not be subject to damage or erosion during
discharge of water.

N. All water vaults (water service, backflaagsemblypressure reducing station, etc.)
shall include designs for floor &n piping draining to daylight, oif daylight is not
feasible, to the storm systerischarge point of vault floor drains shall bevgim on
the plan. Where vault floairain cannot drain to daylight or the storm systeomsult
with theUltility during project design review to determine the best alternative.

Exception: Outsideinstalled Reduced Pressure Backflow Assemblies (RBPA) shall

be installed in above ground enclosures. The following drain requirements shall apply
to enclosures. RPBA shalbtbe installed in vaults. Each enclosure design shall be

as approved bthe Utility . Floor drains foRPBA shall not connect to closed storm

drain systems. All RBA enclosureshall be provided with a bore sighted daylight

drain. This bore sighted drain to daylight $lhe clearly visible end to endized to

meet the flav requirements of the RPBA relief vent.

O. Placement of surface appurtenances (manhole lids, water valve lids, etc.) in tire track
of traffic lanes shall be avoided whenever possible. Meter vaults shall be located
outside the sidewalk whenever possible.

P. Service connections or water utility distribution system piping shall not be used for
grounding of electrical systems or for the maintenance, integrity or continuity of any
grounding attachment or connection.

Q. Manufactur er 6 s caedatcurdcy shall be povidedférallt e st i ng
commercial meter installatiotarger than Anch diameter

W3-03 VALVING

A. Maximum valve spacing shall be 2fé@tin commercial and mulfiamily areasand
600feetin all other areas, or as necessary as idedtbly the Engineer

B. Provide a valve at each end of an easement.

C. At water mainntersections, valves shall be placeddarut of 4 legs at each cross, and
3 out of 3 legs at each tee (unless tapping an existaigr main.

D. For all fireservice connections greater than 3 inches in diameter, isolation valves shall
be installed on all legs of the tee. Tapping Tees are not allowed for fire service
connections greater than 2 inches in diameter.
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E. For all domestic water service connectignsater thar2 inches in diameter, isolation
valves shall be installed on all legs of the tee. Tapping Tees are not to be used for
domestic service connections greater than 2 inches in diameter.

F. Additional valving may be required for area isolation.

G. The Utility may, at its discretion, reduce the number of valves required for any one
connection given the proximity of other valves in the vicinity.

H. CombinationAir/Vacuumwith vacuum check valveshall be installed at local high
points in thewater main as directed by the Utility

W3-04 FIRE HYDRANTS

The following information is provided as a guideline to be used during design. The final number of
hydrants and their location shall be approved by the City of Bellevue or King Countyidfskal.

A. Guard posts are to be usslere fire hydrants are subject to impact by a motor
vehicle in lowspeed situations, suchiasparking lots when no curbs are present
in exposed areas in parking lots.

B. Fire line/hydrant run over 50' in letigmust be 8" (terminate with tee, plug and
hydrant assembly).

C. Fire hydrant location:

Singlefamily residential:  Spacing = 500" apart. Coverage =250' from front
property line of the main body of a lot.

Multi-family/commercial:  As determined by the fire marsha
Exceptiors: On arterial streets without residential access
(through traffic only), maximum hydrant spacing

shall be 1000'.

On deaeend streets, reduce singbmily residential
spacingtobe 46 apart .

D. A 3 minimum clearance shall be provided aroontside othydrant for operation.
Provide 506 hor i z oootsidedf thechydeamt to aomarete wélls, o m t h
structures, utility poles and above grade electrical enclosures.

E. Where tasible, fire hydrants shall be installed on the same side of the street as the
watermain.

F. Private Fire Hydrants:
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W3-05

When a fire hydrant is to be installed on commercial, riaftiily and institutional

property, outside of the rigtaf-way or designated public water utility easements, and

the fire hydrant is intended to provide fire protection for only that propertyiréhe

hydrant and the water line serving the fire hydrant shall be privately owned and
maintained by the benefiting property owner. Such water line and fire hydrant are
considered to be part of the benefiting
designated on the approved ceocorddrawmgs@d i o n
APRI VATEO or APVTO.

The private water line that serves the private fire hydaadtor the fire sprinkler
systemshall be owned by the benefitting property owner bagimimmediately
downstream of the valve where the private water line connects to the public water
main.

The private fire hydrant and private water l{fiee protection system) shall be
designed and constructed in accordance with the fire hydrantated main standards
set forth in the Utilities Engineering Standards. No domestic, irrigation or industrial
water services shall be connected to the fire protection system.

The benefiting property owner shall have responsibility for all maintenaneer,rep
annual testing and flushing of the fire protection system in accordance with the fire
system maintenance standards set forth by the Fire Department. At the time of permit
issuance, the property owner/applicant shall execute a Private Fire Hydram Sys
Indemnification and Hold Harmless Agreement acknowledging that the property
owner/applicant shall be responsible for the proper maintenance and repair of the fire
protection system.

If the fire protection system is contributing to a water qualityasse property
owner/applicant maie required to conduct more frequent flushing of the fire
protection system or install a backflow assembly, at the discretion of the Utility.
PIPE CLASS / PROTECTION / COVER
Pipe shall be ductile iron, clas.5
Ductile iron pipe shall be encased in a steel or ductile iron casing when crossing under
improvements where the ability to remove and replace pipe without disturbance to the
improvement is needed. Casings are required when:

- Crossing under rockeries owrhigh.

- Crossing under retaining wall footings ovkide.

- Crossing under reinforced earth retaining walls (both wall and reinforcing
material).
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Casings shall extend a minimum of 5' past each edge ohgvevement, or a
distance equal to the depth of pipe whichever is greater. The carrier pipgeshall
supported by casing spacers, where casi

Minimum clearance between bottom of rockery and top of pipe or casing shall be 2'.
The tench shall be backfilled with crushed rock.

C. Water mairdepth of cover:

- 3" minimum from final grade (see exception in \83.D. below)
- 6' maximum from final grade

D. Building setback requirements:
- 5" minimum from covered parking Water main
- 10" minimum from building (and retaining wallsaults, etq.to water main
- 20" minimum easement shall be provided between buildings.

- When passing between buildings which are 25" apart or lesdedtmti pipe
shall be installed with 2' of pipe cover (5' beyond the limits of each building).

E. All ductile iron pipe and adjacent fittings shall be encasedrmil$olyethylene per
AWWA C105.
F. All pipe, fittings and hardware immersed insidater reservoirs shall be stainless
steel.
W3-06 CLEARANCES/OTHER UTILITIES
A. All clearances listed below are from edigeedge of each pipe.

B. Not Used.

C. Check for crossing or parallel utilities. Maintain minimum vertical and horizontal
clearancs. Avoid crossing at highly acute angles (smallest angle measure between
utilities should be between 45 and 90 degrees).

D. At points where thrust blocking is required, minimum clearance between the concrete
blocking and other buried utilities or strucgs shall be feet

E. Horizontal clearances fromatersystem
Cable TV 5'
Gas 5'
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Power S'
Storm 5'
Sanitary 10'
Telephone, Fiber Optics 5 6
F. Vertical clearances fromvatersystem
Cable TV 1
Gas 1
Power 1
Storm 1
Sanitary 2'

Telephone, Fiber Optics 1'
G. Not Used.

H. Wherewater maincrosses above or below sanitary sewer, one full length of water pipe
shall be used with the pipes centered for maximum joint separation. Washington
Department of Ecology criteria will also apply.

Send letter and preliminary plan to existing utiliiesnform them of new
construction. Requestcord drawingsnd incorporate into plans. Aminimum the
following utilities should be contacted:

Cable Television
Natural Gas

Power

Sanitary Sewer

Storm Drainage
Telephone, Fiber Optics

J. Draft plans shall be sent to the above listed utilities to allow coordination of projects.

K. Seattle Public Utilities Transmission Pipelines: See Appendix, Water Works
Reference StandardStandards for Utilities Installed in Proximity of Seattle Public
Utilities Transmission Pipelines.

L. If the minimum vertical distance between utility pipes is less thiacles and such
installation is approved by thdtility , a pad shall be placed between the pipes. The
pad shall be O.D. x O.D. x 2.5 inches thick immam or as required to protect the
pipes. Above O.D. is equal to the outside diameter of the larger pipe. The pad shall
be a polyethylene foampiank (Dow Plastics Ethafodf220),or approved equal.
Additional measures may be necessary to ensure sysegnity and may be required
as evaluated by tHdtility on a case by case basis.
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W3-07 SLOPES

A. Vertical bends shall be used when joint deflection would exceetahef pipe
manufacturerdéds recommended maxi mum def |

B. Pipe joints shall be restrained where slopes are 20% or greater. Joint restraint on
slopes shall b&¥egalug™ restrainer for mechanical joint fittings asthinless steel
bell clamp assemblies for DI pusin joints, or other methods from apprdveaterials
list.

Anchor blocks per Standard Detail shall be used in conjunction with joint restraint
where slopes are 20% or greater.

C. Timber baffle/hill holders shall be required on unpaved slopes that exceed 20%,
minimum spacing shall be 28eton eenter.

W3-08 CONNECTIONS TO EXISTING SYSTEM

A. Connections to existing water mains shall be via arctge unless otherwise
approved by the Utility.

B. Where cutin tee connection is made, two (2)line gate valves shall be installed,
unless othervge approved by the Utility.

C. Water mains may be tapped using stainless steel, Migtiertapping tee, or ductile
iron mechanical joint tapping tees with outlet flangben authorized in writing by
the Utility. I f a fAwet o t bepaminismunaofdndpipe size sndiller i t
than the existing main.

D. Size-on-size tapping tees are not allowed, unless a shell cutter, one size smaller than
the existing water main, is used.

E. Tapping Tees or sleeves arat allowed in commercial anahulti-family areas.

F. In commercial and mukliamily areas3-inch domestic service and fiservicelines
shall connect to the existing water main witinch pipe and4-inch gate valvesizes
No tappingtees or sleeves are allowed.

G. Any propertyowner who plans to demolish or remove any structure connected to the
public water system shall notify thdility and complete &Jtility Abandonment form
prior to the commencement of such work. Thdity will determine whether the
water service can be reused (if sufficiently sized for the new usie Utility
determines that the water service cannot be reused, the property ownpayniost
abandonmen® inches or less in diameten) upgrade of the water servi®inches
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W3-09

and largerthrough a water service application or through a water system extension
agreementor new site improvements. (Ord. 4751 3, 1995)

Do not connect water system to private sewer pump stations.
EASEMENTS
Show easements on plans aehtify width.

Show easements on all private property. If easement is defined as a constant width on
each side ofvater main then show a segment of the easement and lalfielfag pi c al 0

(typ).

All neweasements shall be a minimuml&ffeetin width, unless otherwise approved or
required by the Utility.

A 20-foot minimum easement shall be provided between buildings.
Also see SectionWB5D,AiBui | di ng Setback Requiremen:
EasemenDocumentation Requirements:

All easements shallbesikcn on t he project plans and i
A p u b togethear with the width dimension and utility use, 2. 6 Publ i ¢ Wa't
Utility Easement.

All documents foipublic easements shall conform to these Utilities Engineering
Standards, wilb@p r ovi ded on the Cityods easement
King County Recorderdés Offi c&ingfCountsnat t i n
tax parcel number(s), site address, owner names and site legal description. All

pages must be numbered. Sheb@lbe8l/ 20 by1A2® by B460. )\
and font size must conform to King County recording format requirements.

Easements shall be dedicated to and approved by the City prior to acceptance of a

publicut i l ity system. The Grantege shall b ¢
Washington municipal corporation, its h

may require indemnificaan agreements to hold the City harmless where
maintenance access across private property is deemed necessary.

The description contained within the easement document shall be prepared and
stamped by professionaland surveyor licensed in the State of Washington. The
description shall be identified as an Exhibit, together with the title of the utility use,
e.g.Permanent Public Water Utility Easementhe description shall be clearly

written and referenced to thederlying property. The description shall be
accompanied by an additional graphic Exhibit which depicts a scaled drawing of the
easement location relative to the subject parcel.
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W3-10

Off-site easements shall be delivered to the Utility prior to issuldgtification to
Proceed with construction. Submittal ofsite easements may be delayed until
completion of construction improvements.

Bills of Sale for all utility facilities appurtenant to public easements or tracts shall
be given to the City.

SERVICES

Minimum allowable service size shall be 11% Check that minimum pressure can be
maintained when service is flowing at anticipated maximum levels. If friction losses will
cause pressure at building to drop below minimum, increase service line size as necesss
to reduce losses

Show locatiorof water services on plan and indicate size. Sizes shall be determined by
the Developer per thaternationalPlumbing Code.

For commercial and muHfiamily developments,ife andirrigationservicesshalleach
have aseparate water main connectamd servicdine. For sngle family dwellings,fire
and irrigationservices are not required to have separate water main connections

Static service pressures at ground floor elevation shall be determined at all
lots/buildings to ensure compliance wiystem pressure standa(@é3-01.3)

Plan shall identify lots/buildings where builder/owner should install individual
pressure reducing valves. Required on customer side of service lines (after water
meter box) when service pressures exceed 80 psi.

3" through 8"domesticservice installations shall include fdize bypass per Standard
Details.

For commercial and muifamily projects domestic serviced, 1/2' and larger, that
connect to an existingater mainwith a cutin tee, shall includ a gate valve og@ach
leg of the tee. If the building is served by a secondsiakt service that can remain in
service while thevater mairsupplying the other service is shut down, only one
mainline and one brandme valve will be required with theutin teeconnection.

All new mixeduse buildings shall have separdtemesticneters for the mukiamily
portion and the commercial portion of the building.

If a property owneneeds a larger size service, greperty owners responsible for
up size and abandonment of existing conne(sjon
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W3-11 BACKFLOW PREVENTION

Per City Code 24.02.190, irrigation systems, fire sprinkler systems, and other water uses which may
or will cause the contamination of the potable water suipplyackflow, shall be required to install
approved backflow prevention assemblies, and/or otherwise meet the requirements of the WAC 246
290490 ACross Connection Control Regul ation in
the PNWSAWWA Cross Conection Control Manual, latest edition. Requirements may include
premiseisolation,point of use protectiorgr a combination All backflow prevention assemblies

installed shall be on the Washington State DOH list of approved backflow prevention assemblie
most recent edition at the time of installation, and shall be instlegpproved by Washington State
Dept. of Health and as shownthre Standard Details.

Reduced Pressure Principle Backflow Assembly (RPBA) installations that differ from the 8tandar
Details W46, W-47 and W48 must be approved by the Cross Connection Program Administrator
(425452-52098, and will be reviewed on a cabg case basis to ensure current minimum
requirements for installation and freeze protecticmmet

Satisfactory esting shall be completed upon installation, repair, or relocafiah backflow
assembliesand anually thereafter A completed test report must be submitted to the Utility or
Plumbing Inspector of record prior to final acceptance.

Fire system connéions to theU t i | watensystem shall be owned and maintained by the property
owner, beginning immediately downstream of the gate valve whefedtsgstem connects to the
Ut i | waterymais.

The backflow pevention assembly on fisystem conneitins shall be located as close to the serving
water main as possiblep more than 50 feet from the water main without pdtlity approval,
either on the owner6s property or ARonble€heske me nt
Detector Assemplis required on all fireystems hat ar e (3ppliesatcbdth interiorgrelr
outside assemblies)

Interior backflow prevention, when permitted, must meetrternationalPlumbing Code
requirements as admingsed by the Building Division, andust also meet the requirements of the
Bellevue Utilities Department.

Premise isolation at the water meter by an approved air gap or a reduced pressure backflow assembly
is required ér all sites utilizing armuxiliary supply (i.e. onsite well, pond, lakdéront home, etc.)

regardless of whether or not there is a cammection between the auxiliary and potable water

system.

All multiple use buildings are required to have a Reduced Pressure Backflow Assembly foe premis
isolation.
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W3-12 LANDSCAPE WATER BUDGETING REQUIREMENTS

As required by Bellevue City Code, section 24.02.205 (Water Code), new or redeveloped landscapes
shall comply with the following Landscape Water Budgeting Requirements methodology.

W3-12.1

A.

W3-12.2

Geneal Irrigation Water Budgeting Information

Landscape Water Budgeting is a tatep process: First, the maximum amount of
irrigation water the landscape can be designed to use must be determined. This is
called the Irrigation Water Budget (IWB). Second, the total amount of irrigation
water needed to sustain the landscape desighbewestimated. This is called the

Total Estimated Water Use (TEWU). The landscdyjges i gndés TEWU ma
exceed i IWB.

The | WB must be reported on the Utilit
For mo. The TEWU must shte nraetpeodr tWad eon WU
These two forms, together with a copy
Certificationd must be submitted to, a

installation of the landscape.

Determiningthd. andscapebs |l rrigation Water Bu
Use
A |l andscape designds | WB shall be calc

of the proposed landscape area, excluding retained native vegetation areas and
impervious surfaces, usinge following formula:

IWB = ET x AF x LAx CF
IWB: Irrigation Water Budget allowed.

ET: Evapotranspiration Rate of 14.49 inches (per irrigation season, see
Section W312.3).

AF:  Adjustment Factor of 0.8 (0.5/0.625 irrigation efficient).
LA: Landscapérea in square feet.

CF:  Conversion Factor of 0.62 (inches to gallons per square foot).

.A I andscape designdés TEWU shall be cal

Water Use (EWU) for each hydrozone (reference Irrigation System Design
requirements, Section 1), and adding the EWU for all landscape hydrozones
together. The sumofthe EWUfotal hydr ozones is the | an
following formula shall be used to determine the EWU for each hydrozone:

W3-13



WATER ENGINEERING STANDARDS JANUARY 2020

EWU = (ET x PF x HA x CF) / IE
EWU: Estimated Water Use (for each hydrozone)

ET:Evapotranspiration Rate of 14.49 inches (per irrtgaseason, see Section

W3-12.3).
PF: Plant Factor value for hydrozone (see Sectionrd®3}).
HA: Hydrozone Area in square feet.
CF: Conversion Factor of 0.62 (inches to gallons per square foot).
IE: Irrigation Efficiency value for hydrozone (see Section-1\235).

W3-12.3 Evapotranspiration Data For The Puget Sound Lowlands Region

Landscape designdés | WB, TEWU, and hydrozon
evapotranspiration (ET) data which repents historical monthly net irrigation requirements

for turf grassypically used in commercial landscapes. The ET data is in inches per month for
the Puget Sound Lowlands Region, and is based upon 4eaB@verage of National

Weather Service data:

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep| Oct | Nov | Dec | Total

.00 | .00 | 00| .00 [ 159 3.13|4.46| 351|177 .03 | .00 | .00 |14.49

W3-12.4 Plant Factor Values For Hydrozone EWU Calculations

PF values represent the percentage of ET demand a particular plant species, or hydrozone, ha:
in comparison taurf grass In other words, if a particular plant species has onlyhatithe
water demand per square foot thaf grassdoes, it would bessigned a PF value of 0.5.

A. ThePF values in Section WB2.4.Bshall be used for all plant species selected for
use in a landscape. The landscape designer shall, based upon professional
experience, assign a PF value to each plant species designed \uitdhozone.

The PF for the hydrozone shall be that of the plant species with the highest PF
within the hydrozone, accounting for:

1. 9FOK LXFyd AaLSOASAQ (&L OFt .eahpiaStMhigisSSRA
is best suited to sandy soils witlapial shade and well suited to the Puget Sound
climate, and is in fact designed/planted in partial shade and sandy soil (appropriate
plant placement) would typically be either a (select one) low, medium, or highwater
use plant).
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2. Conditionswhich may decrease or increase a plants water needs, such as
i mproper exposure, soil conditions,
climate, etc.

B. Plant Factor Chart

Plant Factor values assigned shall reflect the plant species actual waaeddesn
planted according to the final landscape design/plan.

EXAMPLE: A hardy rhododendron planted in a near native state (shade to partial
shade, with rich, moistds) could be assigned a PFhstween 0.0 to 0.3.

However, the same plant, if plantedgoor soils, with full exposure to sun in the
middle of a parking lot, should likely be assigned a PF between 0.7 and 1.0.

BASIC PLANT FACTOR CLASS PF RANGE
Low water use plants 0.0t0 0.3
Medium water use plas 0.41t00.6
High water usglants 0.7t0 1.0
All irrigated turf grass 0.8t01.0

W3-12.5 Irrigation System Efficiency Values

Irrigation system efficiency values shall be assigned as follows in calculating the Estimated
Water Use for each hydrozone of a landscape:

Type of Irrigation System Efficiency Value
Used in Hydrozone

Conventional Overhead Spray System: 0.625
(i.e.: rotors and popp spray systems;

most commonly used to irrigate turf,

but also used in plant beds)

Low Volume orDrip Irrigation System: 0.925
(i.e.: micrespray, bubbler, drip, or other

low volume systems which apply water

below the ground surface, or directly to

the plants root zone; most commonly used

in plant beds)

W3-12.6 Landscape Water Budgeting Certification & Forms
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The WAt ecient Landscape Design Certifica
ATot al Esti mated Water Use Formo on the f
reporting the | andscapeods | WB, TEWU, and

designed in compliance with the requirements of Bellevue City Code 24.02.205 and these
Engineering Standards.

t
o
E
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WATER EFFICIENT LANDSCAPE DESIGN CERTIFICATION

Project Name:

Project Address:

Project Owner
or Manager (Company Name)

(Contact Name)

(Street Address)

(City, State, Zip)

(Phone)

Landscape Design
Contact (Company Name)

(Contact Name)

(Street Address)

(City, State, Zip)

(Phone)

The landscape design/plans for the above statgdct have been verified layqualified designer to
be in compliance with Bellevue City Code 24.0
(Water Code).

(Land s c ap e DSgeatugenh er 60 s (Approval Signature)

(Printed Name) (Date) Bellevue Utilities Department (Date)
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IRRIGATION WATER BUDGET FORM

Project Name:

Project Address:

IWB FormulalWB = ET x AF x LA x CF

IWB: Irrigation WaterBudget

ET: Evapotranspiration Rate (14.49")
AF: Adjustment Factor (0.8)

LA: Landscape Area (Square Feet)
CF: Conversion Factor (0.62)

IWB Formula in Simplest Terms: IWB = 7.18704 x LA

Landscape Area: Square Feet x 7.18704
IRRIGATION WATER BUDGET: GALLONS
TOTAL ESTIMATED WATER USE: GALLONS

Enter Total Estimated Water Use from Estimatéater Use Form. Total Estimated Water Use Form
must accompany Irrigation Water Budget Form. Total Estimated Water use may not exceed
Irrigation Water Budget.
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TOTAL ESTIMATED WATER USE FORM

Project Name:

Project Address:

EWU Formula: EWU =ET x PFxHA X CF/IE

EWU: Estimated Water use (per hydrozone)

ET: Evapotranspiration Rate (14.49")

PF: Plant Factor (as determined for hydrozone)
HA: Hydrozone Area (in Square Feet)

CF: Conversion Factor (0.62)

IE: Irrigation Efficiency Either 0.625 or 0.925)

EWU Formula inSimplest Terms When IE = 0.625: EWU =14.374 x PF x HA

EWU Formula inSimplest Terms When IE = 0.925: EWU =9.712 x PF x HA

Hydrozone
HA in Square Hydrozone Irr. Eff.14.374
Hydrozone Feet Average PF OR9.712 EWU
TOTAL SF: TOTAL EWU:

(Attach additional forms if necessary)
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W3-13

IRRIGATION SYSTEM DESIGN AND PERFORMANCE REQUIREMENTS

The requirements of this section shall apply to all proposed newdavedoped irrigation systems
that will be connected to the public water system, except that the requirements do not thgply to
following:

A. Single family residencegrovided that community area landscaping installed by the

developer is not exempt.

B. Any project with a total landscaped area of less than 500 square feet. If a project is
phased, the total landscape aredudes all phases.

W3-13.1 General Irrigation System Design Requirements Information

A. lrrigation systems shall be designed and constructed in such a manner that separate

hydrozones within the landscape can be irrigated according to the individual

watering needs of the hydrozone. Hydrozones are groupings of plant species used

in the landscape which have similar irrigation watering needs (reference

ALandscape Water Budget i122B aREVWRIPMAA e me n't

& B). Hydrozones ofurf grassshall always be irrigated separately from other
landscape hydrozones.

B. Irrigation systems shall be designed and constructed in such a manner that a
minimum average distribution uniformity of 0.625 is achieved.

C.Copies of the AWater Efficient [ rri

and approved by, the Utility prior to construction of the irrigation system.

D.An dAlrByghéemoBGertificationo, must be

Utility prior to Utility final acceptance of the project.
E. Location Restrictions:

1. Only low volume irrigation systesnmay be installed in landscape
strips less than five feet wide in any parking lot landscape.

2. Irrigation systems shall not be installed in turf strips less than five feet

wide; in areas of turf where slopes exceed 3:1; in landsuzipes
exceeding a slope of I:&r in turf areas in rightf-way medians, curb
strips or parking lots, with the exception that in rightvay medians

and curb strips, up to five percent of the landscape may be irrigated turf

so long as all other requirements are met and the turf provides a
functional use for pedestrians.
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W3-13.2 Irrigation System Design, Operation & Performance Requirements

A. lIrrigation systems shall be designed with provisions for winterization by providing

either:
1. Manual drains (automatic valves are not permitted) at all low points, or
2. Means to blow out irrigation system pipes with pressurized air.

B. Irrigation systems shall be designed to avoid runoff;:t@ad drainage, overspray,
or other similar conditions where irrigation water flows onto adjacent property,
nortirrigated areas, ampervious surfaces by:

1. Considering soil type infiltration rates.

2. Using proper irrigation equipment and schedules, including such
features as repeat cycles and matched application and infiltration rates,
and

3. Considering special problems podsdirrigation on slopes, in median

strips, and in narrow hydrozones.
C. Irrigation system shall be designed to include an automatic rairoffidavice.

D. Irrigation system designs shall include a written irrigation system management
plan which inclués:

1. Anirrigation system operating schedule based upon the Evapotranspiration
Demand Curve, the Estimated Water use for each hydrozone, and the Total
Esti mate Water Use for the | andscape
Budget i ngo0-123amW3i12.0A &WB3) And which detalils:

a. For each hydrozone (station) the run time in minutes per cycle and
cycles per week for each week of the irrigation season (May 1st
through October 31st)

b. The total weekly and annual amount of water to be applieshbly
hydrozone, and the total landscape, in gallons and in hundreds of cubic
feet (CCF) (748 gallons = 1 CCF);

2. Additional operating criteria such as avoiding irrigation during times of high
winds, when raining, and/or in the middle of the day.
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3. Regular maintenance activities necessary to:

a. Prevent, detect and repair irrigation system damage, excess wear, and
leakage.

b. Maintain a minimum average distribution uniformity of 0.625.

C. Activate the irrigation system for use in thgring.

d. Deactivate and winterize the irrigation system in the fall.

4. Specifications for all irrigation system components originally used, and
recommended for use when making repairs to, or replacing parts of the
irrigation system to maintain.

a. A minimum average uniform irrigation efficiency of 0.625.
b. Good overall operational performance of the irrigation system.
E. Manual watering is permitted provided it meets the intent of the irrigation system
requirements and overspraynsnimized.
F. Should any of the above requirements not be met an Irrigation System Audit
Certification performed by a alified landscape professionalll be required by

the city prior to acceptance of the project.

W3-13.3 lrrigation System Design Cification

The Alrrigation System Design Certificatio
that the irrigation system has been designed and installed in compliance with the requirements
of Bellevue City Code 24.02.210 and the Utilities Engiiteg Standards.
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IRRIGATION SYSTEM DESIGN CERTIFICATION

Project Name:

Project Address:

Project Owner
or Manager

(Company Name)

(Contact Name)

(Street Address)

(City, State, Zip)

(Phone)

Irrigation System
Design Contet:

(Company Name)

(Contact Name)

(Street Address)

(City, State, Zip)

(Phone)

The landscape irrigation system for the above stated pt@sbeeninstalledin compliance witlthe
Bellevue City Code 24.022 10 Al rri gation System Design and P

(Landscape Designer 60s (8pprgval&ignature))

Bellevue Utilities Department
(Printed Name) (Date) (Date)

END OF CHAPTER W3
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CHAPTER W4 - WATER MATERIALS
W4-01 GENERAL

All materials shall be new and undamagédthe same manufacturer of each item shall be used
throughout the work.

Where reference is made to other specifications, it shall be the latest revision at the time of
construction, except as noted on the plans or herein.

All materials not specifically referenced shall comply with applicable sections of ANSI, ASTM,
AWWA or the APWA/WSDOT Standard Specifications.

Approved manufacturers and model numbers of various materials are listed in Appefdik W
theseEngineeringStandards. When specific manufacturers or models are listed, no substitutions will
be allowed without por approval by the Utility.

W4-02 WATER PIPE

Water pipe shall be ductile iron pipe, minimum thickness Class 52, cdimsshunless otherwise
specified and shall conform to ANSI/AWWA C151/A21.51 or as shown on plans.

Rubber gasket pipe joints to be pt@tjoint (Tyton) or mechanical joint (M.J.) in accordance with
ANSI/AWWA C111/A21.11, unless otherwise specified.

Flanged joints shall conform to ANSI B16.1, class 125 drilling pattern, rated for 250 psi working
pressure.

Standard thickness cement higishall be in accordance with ANSI/AWWA C104/A21.4.

The Contractor shall furnish certification from the manufacturer of the pipe and gasket being supplied
that the inspection and all of the specified tests have been made and the results thereof domply wi
the requirements of the above referenced standards.

W4-03 POLYETHYLENE ENCASEMENT

Polyethylene encasement shall be eight mil tube or sheet and shall be furnished with all ductile iron
pipe unless otherwise specified. Materials shall comply with ANSWA C105/A21.5.

W4-04 FITTINGS

All water main fittings shall be ductile iron, short body, cement lined, and for pressure rating of 350
psi for mechanical joint fittings and 250 psi for flange joint fittings, unless otherwise noted. Metal
thickness andhanufacturing process shall conform to applicable portions of ANSI/AWWA
C110/A21.10. Mechanical joint, ductile iron, compact fittings 24 inches and less shall be in
accordance with ANSI/AWWA C153/A21.53. Flanged fittings, cast or ductile iron, shatroond

ANSI B16.1, class 125 drilling pattern.

W4 -1



WATER ENGINEERING STANDARDS JANUARY 2020

Standard cement lining shall be in accordance with ANSI/AWWA C104/A21.4.

Rubber gaskets for pugin-joints (Tyton) or mechanical joint (M.J.) shall be in accordance with
ANSI/AWWA C111/A21.11.

Gasketmaterial for flanges shall be neoprene, Buna N, chlorinated butyl, orick#ted rubber.

Type of connections shall be specified as poshoint (Tyton), mechanical joint (M.J.), plain end
(P.E.), flanged (FL), and threaded.

W4-05 GALVANIZED IRON PIP E

Where galvanized iron pipe is specified, the pipeldi@abchedule® steel pipe per Standard
Specification for black and halipped, zinecoated (galvanized) welded and seamless steel pipe for
ordinary uses (ASTM AL20). Fittings shall be screwed ieable iron galvanized per ANSI B16.3.
Galvanized pipe shall be used only for dry pipe in pressure agliehir valveassemblies.

W4-06 COUPLINGS

Flexible coupling and transition coupling cast components shall be ductile iron. Center rings and end
rings shall be ductile iron in accordance with ASTM %&86 Grade 6%15-12.

Gasket material shall be virgin SBR in accordance with ASTM D20B@. 710.

Bolts shall be high strength, low alloy steel trdndad bolts with national course rolled thread and
heavy hex nuts. Steel shall meet ANSI/AWWA C111/A21.11 composition specifications.

W4-07 ADAPTERS

All flange by mechanical joint (FL x MJ) adapters shall be ductile iron.

W4-08 BOLTS IN PIPING

Bolts shall be malleable iron, Gten, or stainless steel.

Bolts and nuts for flanged pipe and fittings shall conform in size and length with ANSI/AWWA
C115/A21.15. Toolts shall be malleable iron or Gam in accordance with ANSI/AWWA
C111/A21.11. Stainless steel bolts shall meet the requirements of AR98/Grade BSM
Shackle rodshall bestainless steel all thre@16SS.

Stainless steel nuts, bolts and washers shall be 1S3

W4-09 FLANGE GASKETS

Gasket Material shall be neoprene, Buna N, chlorinated butyl, or cloth inserted rubber.
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W4-10 GATE VALVE

The minimum requirements for all gate valebsll, in design, materiavorkmanship, have
approximately 45 turns full open to full closed, amhform to the following Standards:

20 to 120 CAWVAC-HBION:

40 to 120 DAWWMACHIS | r on:
140 to 240 AWMWACHISe | ron
300 to 360 AWWACHISe | ron
420 to 480 AWMWACHISe | ron

Buried gate valves shall be iron body, bronze mounted, resilienaséatpnrrising stem, suitable
for installation with the typeral class of pipe being installe@Ends to be as specified. Operating
stems shall be equipped with standard two (2) inch operation nut,-and 8iem seals. Valves not
buried shall be as specified.

W4-11 VALVE BOX

Valve Box shall be cast iron, twaece, 8" or 18" slip type top section with flange located within 3"

of top, with 24" bottom section (and extension, if required), equal to RI€#4ttle Type. Valve box

lid shall be cast iron, 3" deep, withrecessedIf t i ng handl e, and the wor
into it.

Valve box paving risers shall be cast iron suitable f@O0Hraffic loading. The riser shall have four
lugs or a flange around the perimeter, and be sized to fit into a RBeHittle Type valvbox top.
Valve box adjusting sleeves (for use in unimproved areas) shall be cast iron, 12" long.

All castings shall be coated with asphaltic varnish.

W4-12 VALVE OPERATING NUT EXTENSION

Use where valves are installed more than 3' below finished.dgfatEnsions are to be a minimum of
1' with only one extension per valve. See Standard Detail.

W4-13 BUTTERFLY VALVE

Butterfly valves shall conform to ANSI/AWWA C50&€Jass 150Band be approximately 45 turns
full open to full closed Valves in chambesrshall have a manulahnd wheebperation. Buried
valves shall have a stem extension with AWW:#kéh operating nut and suitable valve box.
W4-14 CHECK VALVE

Check valves shall be for 150 psi working pressure, unless otherwise spedidled.shall lave

adjustable tension lever and spring to provide-slamming action under all conditions unless
otherwise specified.
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W4-15 AIR AND VACUUM RELEASE VALVE ASSEMBLIES

The valves shall have minimum 1" NPT inlet and outlet connections and be able tarwitas
working pressure of 300 PSI. The valve body and cover shall be cast iron with stainless steel float.

Combination Air Valves shall be of the single housing style that combine the operating features of
both VacuunReleasand Air Releasgalves. A vacuum check valve shall be installed on top of

the air release valve vent to prevent air froreméering the water main under any vacuum

conditions.

Air Release/alvesshall automatically exhaust air during filkng of the pipeline andbe fitted with

a vacuum check valven theair release valve vemb preventair to reenter the pipeline when the

internal pressure of the pipeline approaches a negative value due to column separation, draining of
the pipelinepower outage, pipeline break, efdr Releasevalvesshall automatically release small
pockets of air from the pipeline while the pipelinéni®peration and under pressure

W4-16 PRESSURE REDUCING STATION

Unless otherwise shown on the constructiamg, a standard pressure reducing station shall have a

6" pressure reducing valve with flanged ends and a bypass with a 2" pressure reducing valve with
threaded ends. Pressure reducing valves shall have opening/closing speed controls, epoxy coated
body,and valve position indicator. Pressure reducing vawnelpressure relief vahsshall be

equipped with stainless steel trim (seat, stem, and cover bearing). Pilot controls shall be on the side
of the pressure reducing valve facing vault interior. EaeBsure reducing valve shall include two

3/8" test cocks located on the opposite side of valve body from the pilot controls (one at inlet and one
at outlet end of valve).

Strainers shall be installed on the inlet side of each pressure reducing vhalbeonite ball valve

sized to correspond with the strainer bloffroutlet size. A 2" pressure relief valve with threaded
ends shall be installed on the discharge side of the 2" pressure reducing valve line and vented to
atmosphere as shown on the plans.

The pressure reducing valve shall maintain a constant downstream pressure regardless of varying
inlet pressure. The valve shall be a hydraulically operated diapfaemymated, globe valve. The

pilot control shall be a dire@cting, adjustable, springdded, normally open, diaphragm valve,
designed to permit flow when controlled pressure is less than the spring setting. The control system
shall include a fixed orifice.

The pressure relief valve shall maintain constant upstream pressurghbgdiyg orelieving excess
pressure, and shall maintain close pressure limits without causing surges. The main valve shall be
hydraulically operated, diaphragactuated, globe valve. The pilot control shall be a direct acting,
adjustable, spring loaded, diaphragatve, designed to permit flow when controlling pressure
exceeds spring setting. The pilot control system shall operate such that as excess line pressure is
dissipated the main valve shall gradually close to a positivetighpseating.

All diaphragmactuated valves shall contain a resilient, synthetic rubber disc, having a rectangular
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crosssection, contained on three and 4radf sides by a disc retainer and forming a tight seal against

a single removable seat insert. The diaphragm assembly ¢ogtaimalve stem shall be fully guided

at both ends by a bearing in the valve cover and an integral bearing in the valve seat. This diaphragm
assembly shall be the only moving part and shall form a sealed chamber in the upper portion of the
valve, separatg operating pressure from line pressure. The diaphragm shall consist of nylon fabric
bonded with synthetic rubber and shall not be used as a seating surface. Packing glands and/or
stuffing boxes are not permitted and there shall be no pistons opéhatinglve or pilot controls.

All necessary repairs shall be possible without removing the valve from the line.

Strainer2 inches and smalleshall be iron bodied "Y" type equal in size to corresponding pressure
reducing valve.Strainers 3 inches and larger shall be Z# X43H Hd st y | e Steiher ai ner
shall feature bolted cover machined to hold screen securely in place and tapp&dfét|dfow-off

outlet. Screem?2 inches and smallshall be constructed from perforated stainless steel. -lfan

strainer shall have flangezhds and bypass strainer shall have threaded ends.

. Precast concreteault exterior shall be coated wighsingle component, moisture curing urethane
with micaceous iron oxide applied at 5 to 7 micron dry film thickness per coat, two coats minimum,
SherwinWilliams Corothane LCoal Tar or equal. Vault interior shall not be coated.

W4-17 LIDS, HATCHES AND COVERST SLIP RESISTANCE

Metal lids, hatches and access cowensedestrian access rous#sll be constructed with a nahip
treatment having a coefficient of frictiai at leas0.6, as determined BYCOF AcuTest per ANSI
A137.1-2012 Lids, hatcheand access covers located on slopes of 4% or greater shall have a
coefficient of frictionof at leasD.8, as determined iYCOF AcuTest per ANSI A137-2012. Prior
to installation, the Contractor shall supply the Engineer with a shop drawing of theesappae,
specifying a coefficient of friction meeting or exceeding the above requirement.

W4-18 INDIVIDUAL PRESSURE REDUCING VALVE (RESIDENTIAL)

Individual pressure reducing valve shall be diacting piston type with integral strainer angpass.
Valve body shall be bronze with threaded outlet end and integral union on inlet end. Valve shall be
line-sized with spring range from 25 to 75 psi.

All other appurtenances shall be as shown in the Standard Detail.

W4-19 INDIVIDUAL PRESSURE REDU CING VALVE (MULTI -FAMILY OR
COMMERCIAL)

Individual pressure reducing valve shall be equipped with a pressure relief valve at the discharge
side, unless otherwise shown in the plans. Unless otherwise directed by the engineer, the contractor
shallconstruct the pressure reducing valve assembly in accordance with the Standard Detail.
Individual pressure reducing valve shall be di&ating piston type with integral strainer and bypass.
Valve body shall be bronze with threaded outlet end and ihtexgian on inlet end. Valve shall be
line-sized with spring range from 25 to 75 psi.

The pressure relief valve shall be a 3/4" hydraulically or pneumatically operated, diaphragm actuated
globe valve. It shall be direetcting, adjustable, spring loadadd designed to permit flow when
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pressure exceeds the spring setting. Spring range shall be from 20 to 200 psi.
All other appurtenances shall be as shown in the Standard Details.
W4-20 FIRE HYDRANT

Fire Hydrants shall have a minimum valve opening\asd ind onejuarter (51/4") inch "O" ring
stem seal, twetwo and one half (22 1/2") inch N.S.T. hose nozzle connections, and-fone (1-

4") inch pumper connection with City of Seattle standard thre@kds.shoe connectigffioot valve
connection, andll joints betweershall be sixinch mechanical joirstwith lugs. The operatingind
port cap nuts arene and onguarter (31/4") inch pentagonal. Hydrants shall be as shown in the
approved materials listAll hydrants shall be of the "Traffic Modetype with approved breakway
features and brass to brass-seht. Shackle rods are not permitted on hydiape rurs.

The portion of thgublic fire hydrantthat is above grounshall be painted with two (2) coats of
RustOleum, Krylon, or SherwiWilliams Safety Yellow paint.

The portion of therivate fire hydrant that is above ground shall be painted with two codsistf
Oleum Krylon, or Shewin-Williams Red paint as set forth by the City of Bellevue Fire Department.

W4-21 FIRE HYDRANT GUARD POSTS

Fire hydranguard posts shall be 6" diameter concrete filled ductile iron pipe claagd2,

minimum of6 feet long. The post shall be set not less than 3 feet deep in a concrete footing of not
less than 15nch diameter.The portion of lhe post that is above groushall be painted with two (2)
coats of RusDleum Krylon, or SherwiAwilliams Safety Y ellow paint.

W4-22 METER SETTER

Meter setters shall have dymlrpose couplings, unless otherwise specified, and angle meter valve
with drilled wings for padlock, twelve (12") inches high. The angle copper setter for the size meter to
be installed, see Standard Details.

1 1/2' meter setters shall have vertical inlet and outlet tees with 1" lateral bypass, flanged ball meter
valves on inleand outlet, ball valve on bypass, and padlock wings on all valves, see Standard
Detalils.

2" meter setters shall have vertical inlet and outlet tees with 1" lateral bypass, flanged ball meter
valve on inlet, flanged key meter valve on outlet, ball valvéypass, and padlock wings on all
valves, see Standard Details.

W4-23 CORPORATION STOP

Corporation stops shall be brass in accordance with AWWA Standard C800 with AWWA tapered
thread (CC) inlet by compression fitting for copper outlet, completeaattipling nut for copper
service.

Corporation stops for 1'1L 1/  a ntap stalbbe ball valve type.
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W4-24 METER BOX

Cast ironsteeland plastic composit@meter boxes witlmon-slip ductile ironlid as specified in the
Standard DetailsMeters shall be centered in box.

W4-25 COPPER SERVICE PIPE

All copper pipe for underground water serviceméhesor less shall be seamless conforming to
ASTM B88 (ANSI H33.1) Type "K" annealed tubing.

Copper srvice pipdargerthan 2inchesshall be Type K hard drawn, 20' lengths.
Water service lines larger than 2 inches in diameter shall be Class 52 ductile iron pipe.
W4-26 PRE-CAST CONCRETE VAULTS

Minimum design structural loading shall be28 loading ad comply with ASTMC-857 and ASTM
C-890. All precast concrete products need to be manufactured by an-&detdikd plant. Vaults
(risers, bases and lids) shall be constructed in accordance with AS398 énd ASTM €313.
Reinforcing steel bars shalbiform to ASTM A615. Welded wire fabric shall conform to ASTM
A-1064. Gasket material shall conform to ASTMIME3. End walls for water pipe penetrations shall
be cast without knoekuts. All riser, base and lid penetrations shall be core drilledexgradly cast.
Vaults shall consist of: 1) a lid and integrally cast base and riser unit; or 2) individually cast base,
riser and lid sections. All vaults shall be watertight and be free of any visible leaks. The repair of
any leaks shall be in accoraa with the vault manufacturer's written recommendations.

A Manufacturer's Certification of Compliance with these requirements shall be provided for each
type of product furnished for installation

wW4-27 PIPE INSULATION

All pipe for above groundervice shall have-ich thick foam insulation with an aluminum jacket.
Foam insulation and aluminum jacket shall conform to the following:

Foam insulation shall be closed cell polystyrene foam manufactured by extrusion pFmzess.
insulation shall bedorless, chemically inert, with no food value and shall be resistant to ground
chemicals and microorganisnroam insulation shall conform to the following properties:

PROPERTIES ASTM TEST AVERAGE
Ther mal Conducti vit C51870
HR./SQ. FT./+F/IN. & 0.23
Mean Temp. 40+ C17763

Moisture Resistance Water Absorption
% By Volume D284269 0.8
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Water Vapor Transmission C35564 0.9
(Parminch)
PhysicalDensity C30356 1.8
(Ib./cu. ft.)
Compressive Strength (PSI) Perpendicular D1621-64 40
Board Face (5% Deflection or Yield)

Aluminum jacketing shall be manufactured from Type 3003 or 5005 alloy; tempefléfgduge
0.016.

W4-28 CONCRETE BEDDING & BLOCKING

Bedding, blocking, encasement, or slope anchor concrete shall be mixed from materials acceptable
to the Engineer and shall have ad®y compressive strength of not less than 2,500Tge. mix

shall contain five (5) sacks oément per cubic yard and shall be of such consistency that the slump
is between 1 inch and 5 incheall concrete shall be mechanically mixeBlocks shall be left open

for inspection.

W4-29 JOINT RESTRAINT

Joint restraint methods shall be as perAbprovedMaterials list. Where shackle restraint is used,
all shackle rods shall be stainlessel(All Thread 316SS)along with 316SS stainless steel
hardware Stainless steel shackle restraints do not require painting.

W4-30 REDUCED PRESSURE BACKFLOW ASSEMBLY

All Reduced Pressure Backflow Assembl{B$BA) shall be as listed on the most current copy of
"Backflow PreventiorAssembliesApproved for Installation in Washington Statpublished by
Washington State Department of Health (D.O.H.). Tisembly shall include a tightly closing
resilient seated shuaiff valve on each end of the body and each assembly shall be fitted with four
properly located resilient seated test cocks.

All other appurtenances shall be as shown in the Standard Detail.

W4-31 REDUCED PRESSUREDETECTOR ASSEMBLY

This assembly shall include a lisezed D.O.H. approved (listed on the most current copy of
"Backflow Prevention Assemblies Approved for Installation in Washington"Stabdished by
Washington State D.O.H.) Reckd Pressure Backflow Assembly with a parallel 3/4" meter and
3/4" D.O.H. approved Reduced Pressure Backflow Assembly. Each assembly shall include a
tightly closing resilient seated skoff valve on each end of the body and each assembly shall be
fitted with four properly located resilient seated test cocks.

All other appurtenances shall be as shown in the Standard Detail.
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W4-32 DOUBLE CHECK VALVE ASSEMBLY

All Double Check Valve Assemblies shall be as listed on the most current cdpgaifiow
Prevention Assemblies Approved for Installation in Washington 'Spatgished by Washington
State D.O.H. The assembly shall include a tightly closing resilient seatedfthaltve on each
end of the body and each assembly shall be fittedfaithproperly located resilient seated test
cocks.

All other appurtenances shall be as shown in the Standard Detail.
W4-33 DOUBLE CHECK DETECTOR ASSEMBLY

This assembly shall include a line sized D.O.H. approved (listed on the most current copy of
"Backflow Prevention Assemblies Approved for Installation in Washington 'Statdished by
Washington State D.O.H.) Double Check Valve Assembly with a parallel 3/4" meter and 3/4"
D.O.H. approved double check Valve Assembly. Each assembly shall includdyacligging

resilient seated shwaiff valve on each end of the body and each assembly shall be fitted with four
properly located resilient seated testks.

All other appurtenances shall be as shown in the Standard Detail.
W4-34 BACKFLOW ASSEMBLY RESILIE NT SEATED SHUT-OFF VALVES

Each valve shall be marked with model number with designation of resilient seat; such as "RS" or
"R", which must be cast, molded, or affixed onto the body or bonnet of the valve. All ferrous
bodied valves shall be coated witmaimum of 4 nils of epoxy or equivalent polymerized

coating. 2" and smaller R.P.B.A.s and D.C.V.A.s shall use ball valves, and&laRd larger
R.P.B.A.s and D.C.V.A.s shall use resilient seated gate valves for domestic supply and resilient
seated C5. and Y. valves for firénes.

The minimum requirements for all resilient seated gate valves shall, in design, material and
workmanship, conform to the standards of AWWA C509.

W4-35 BARRIER FENCE

Barrier Mesh shall be manufactured from LB@nsity Polyethylene, stabilized against UV
degradation, and with a special selection of pigments to ensure optimum visual performance under
harsh weather condition®arrier Mesh shall be corrosidree and resistant to salt water and most
chemicals.

Barrier Mesh shall present a visual target area of approximately 0.5 square meter per square meter
of mesh.
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W4-36 BEDDING AND BACKFILL
W4-36.1 Pipe Bedding Materials

Forall water pipe bedding material shall be in accordance with Se&i68.12(3) Gravel
Backfill for Pipe Zone Beddingr Section 903.9(3) Crushed Surfacirgf the Standard
Specifications.

In unpaved areasutside of the righof-way, the Contractor may request to use excavated
material apipe zone beddingnd must dematrate to the Engineer that the suitable
excavated material conforms$@ction 903.12(3)Gravel Backfill for Pipe Zone Bedding
of the Standard Specifications, and proper compaction levels can be achieved.

For ductile iron water main pipmutside of theight of way, the Contractor may request to
use excavated material pipe zone beddingnd must demonstrate to the Engineer that the
suitable excavated material conformsSection 903.12(3)Gravel Backfill for Pipe Zone
Beddingof the Standard Specifitions and proper compaction levels can be achieved.

WA4-36.2 Trench Backfill Materials

For transverse trenches (perpendicular to the roadway centerline) in pavettemehs,
backfill conforming to Section-93.9(3)Crushed Surfacingf the Standard Specifications
shall be used as trench backfill for pipe.

For longitudinal trenches (trenches parallel to the centerline of the roadway) in paved areas,
backfill material 8 feetand deeper below finished grade) shall conform to Section
9-03.14(1)Gravel Borrowof the Standard Specifications. The Contractor may request to

use excavated material as trench bacéfili must demonstrate to the Engineer that the
suitableexcavated matial conforms to Section-93.14(1)Gravel Borrowof the Standard
Specifications and proper compaction levels can be achié\vdmixtures and/or additives

may not be used to modify the moisture content in order to meet compaction specifications.

In pavel areas,he top8 feet of longitudinal trenches shall be backfilled wirgnch backfill
conforming to Section-93.9(3)Crushed Surfacingf the Standard Specifications.

In unpaved areas, trench backfill material shall conform to Sectih19(1)Gravel

Borrow of the Standard Specificationghe Contractor may request to use excavated
material agrench backfilland must demonstrate to the Engineer that the suitable excavated
material conforms t&ection 903.14(1)Gravel Borrowof the Sandard Specifications and
proper compaction levels can be achieved.
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W4-36.3 Structure Backfill Materials

In paved areas, backfill materid@ feet and deeper below finished grade) shall conform to
Section 903.14(1)Gravel Borrowof the Standard Spéications. The Contractor may
request to use excavated material as structure baekfdl must demonstrate to the Engineer
that the suitable excavated material conformSeotion 903.14(1)Gravel Borrowof the
Standard Specifications and proper contipadevels can be achieved.

In paved areashé top8 feet around structures shall be backfilled vattucture backfill
conforming to Section-83.9(3)Crushed Surfacingf the Standard Specifications.

In unpaved areas, structure backfill matestzal conform to Section 93.14(1) Gravel
Borrow of the Standard Specificationghe Contractor may request to use excavated
material astructure backfiland must demonstrate to the Engineer that the suitable
excavated material conforms$ection 903.14() Gravel Borrowof the Standard
Specifications and proper compaction levels can be achieved.

W4-36.4 Foundation Gravel Materials

Foundation gravel for structures shall consist of one of the following aggregates as set forth
in the Standar&pecifications:

Ballast 9-03.9(1)
Shoulder Ballast 9-03.9(2)
Gravel Backfill for Foundations (Class A or B) 9-03.12(1)
Foundation Material Class A and Class B 9-03.17

W4-36.5 Controlled Density Fill Materials

Controlled density fill (CDF, aka flovide fill) shall be a mixture of Portland Cement,
admixture (optional)Fly Ash, aggregates and water. It shall be proportioned to provide a
slurry, nonsegregating, free flowing, setbnsolidating and excavatable material that will
result in a nossettling fill which has measurable unconfined compressive strength.

Materials testing shall be with unconfined compressive test cylinders. Test data may be
either laboratory trial batch test data or field test data.

Alternate mix designs may equired at the Engineer's discretion.

The unconfined compressive strength at 28 days shall be a minimum of 50 psi and a
maximum of100 psi. Material shall be a sand/grout slurry proportioned to be
handexcavatable after long term strength gain.

Materids shall meet the requirements of the following sections of the Standard
Specifications:
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Portland Cement 9-01
Fine Aggregate for Portland Cement Concrete 9-03.1(2)
Admixture for Concrete 9-23.6
Fly Ash 9-23.9
Water 9-25

Controlled density fill shall et the following requirements:

Controlled Density Fill

Ingredients Amount per Cu. Yd.
Portland Cement 50 Ib.

Aggregates Class 1 or 2 3300 Ib.

Air Entrainment Admixture PerManufactured s r ecommendati ons
Fly Ash Class F 300 Ib.

Water 300 Ib.(maximum)

The material consistency shall be flowable (approx. slurhp Biches). If requested by the
Contractor, the proportions may be adjusted with the approval of the Engineer.

W4-36.6 Recycled Materials

HMA grindings, recycled glass cullet andedtturnace slag shall not be used as backfill in, around,
above or below any facility to be owned and operated by the Utility. Additionally, such recycled
materials shall not be placed on any tract, property or easement for which Utility has any ownership
rights or maintenance responsibilities.

Recycled concrete rubble shall not be used as bedding in the pipe zone, as trench backfill or as
backfill above the projected nélate trench above a pipe or structure.

Recycled concrete rubble may be used exaeger the following conditions:

T

= =4 =4 -4 8 48 92 -9

Below the original ground line of the project

On slopes exposed to precipitation or on unstable slopes

Within two (2) feet of the water table

Within 10 feet of a property line

Less than 100 feet from a water wellooitical groundwater recharge area

Within any wetland or wetland buffer

Less than 100 feet from a stream, creek, river, pond or lake

Within 50 feet of Low I mpact Devel opment d
As backfill around any structure that has an underdrain system

W4-36.7 Portland CemeniTreated Soils

Portland cementreat soils shall not be used as backfill in, around, above or below any facility to be
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owned and operated by the Utility. Additionally, Portland centrevaited soils shall not be placed
on any trat, property or easement for which Utility has any ownership rights or maintenance
responsibilities.

W4-37 STEEL CASING

Steel casing shall be black steel pipe conforming to ASTM A&Sore installation, coat casing

exterior with shopapplied anticorrase coating conforming to AWWA C210. Minimum coating
thickness shall be 16 mils dry film thickness (DFT); however, thickness shall not exceed
manufacturero6s recommended t hi ckneasabtarequaCto at i n
Tnemec HiBuild Tneme-Tar, Series 46H113.

Casing wall thickness shall be 0.250 inch for casings 24 inches or less in diameter and 0.375 inch
for casings over 24 inches in diameter.

Carrier pipe for water shall be Ductile Iron, Class 52.

W4-38 CASING SPACER

Casing spacer shell shall be manufactured in two pieces from heavy g80destinless steel or

14 gauge hot rolled pickled steel joined with ribbed flanges. The shell shall be lined with a PVC
liner 0.090inch thick with 8590 durometer.

Carbon steetasing spacer shell and risers shall be coated with a heatfalethyl chloride
coating, or hotdip galvanized.

Polyvinyl Chloride Coating Specifications:

Durometer Shoe A2 (10 Sec.) (ASTM EL70661T) - 80
Maximumoperating temperature (constant - 150¢ (65°C)
Electrical properties (ASTM £149-61)
(short time .010") - 1380 V/Mil
Resistance:
Salt spray (ASTM Bl117) - Excellent
Acids - Good
Alkalies - Good

All nuts and bolts shall be 18 stainless steel.
Runners shall be supported tigers made from heavy gauge804 stainless steel or 12 gauge hot

rolled pickled steel Runners shall be ultdaigh molecular weight polymer with high resistance to
abrasion and sliding wear.
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TYPICAL DATA

PROPERTY ASTM METHOD UNITS VALUE
Specific Gravity D-792 gm/cc 934
Tensile Strength (Break D-638 PSI 3500
Elongation (Break) D-638 % 380
Izod Impact D-256 Ft-lbs/in. of notch No break
Hardness D-2240 Shore D 67
Coefficient of Friction D-1894 - 0.11-0.13
Heat Distortion Temp.64 D-648 C 88
PSI
Coefficient of Thermal D-696 F-1 5.5x 1065
Expansion

ABRASION CHARACTERISTICS

Taber Abrasion D-1044 Mg/loss N

Sand Slurry* 7

* Sand slurry condition7 hours in ongoart sand/ one part water slurry at 1725 RPM.
Carbon steel 100, Hifax- 15. The lower the value, the more resistant to abrasion.

Casing spacers shall be "center positioning” type. Height of risers and runners combined shall be
sufficient to keep the carrier pipe bell, couplings, or fittings at least 0.75" from the casing pipe wall
at all times and provide at least 1" clearance between runners and top of casing wall, to prevent
jamming during installation.

W4-39 INSERTION VALVES

The mnhimum requirements for all insertion valves shall, in design, material, and workmanship
conform to the following Standards:

AWWA C509/C515
NSF 61 certification
ANSI 372 certification

Buried gate valves shall be iron body, bronze moumésiljent seat, and nenising stem, suitable
for installation with the type and class of pipe being installed. Operating stems shall be equipped
with standard two (2) inch operation nut, andiQy stem seals. Insertion valves shall be mounted
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on concrée support blocdkg.

The following valves are approved with the pipe listed:

Team Industrial Service Insert Valto 12inch dia.) DI, CI, AC and PVC
Hydra-Stop Instavalve 250 Patriot Series (4 to <i2ch dia.) DI, CI, AC and PVC
Romac Quik Valve (4o 8inch dia.) AC only

Advanced Valve Techologs AVT EZ System Valve (4 to 4iich dia.) DI, CI (temp line stop
only).

Note: The use of insertion valvesgy beapproved on a cad®y-case basis by the Utility. Specific
written authorization isequred before installatian

END OF CHAPTER W4
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CHAPTER W5 - WATER METHODS OF CONSTRUCTION
W5-01 GENERAL CONSTRUCTION REQUIREMENTS

The improvements shall be constructed as showthe@plans and in accordance with these
Standards, Standard Details, and Standard Spe
installed in compliance with specifications of the manufacturer, except where a higher quality of
workmanship is required ke plans and specifications. All materials and work shall be in strict
accordance with any applicable regulations of the State, County and local authorities. The
Contractor shall arrange for such arrange for such inspection by these agencies aseayeloe

and shall submit evidence of their approval, if requested by the Engineer.

W5-01.1Alignment & Staking

All work done under a Project shall be to the lines shown on the plans or to approved
revisions.

W5-01.2Inspections & Tests

A. The Engineer shall, at all times, have access to the work for the purpose of inspecting
and testing, and the Contractor shall provide proper facilities for such access and such
inspection and testing.

B. If any work is covered up without approval or camtsef the Engineer, it must, if
required by the Engineer, by uncovered for inspection.

C. Before a performance test is to be observed by the EngiheeZontractor shall make
whatever preliminary tests are necessary to assure that the material anighforeag
are in accordance with the plans and specifications.

D. Written notice of deficiencies, adequately describing the same, shall be given to the
Contractor upon completion of each inspection and the Contractor shall correct such
deficiencies within even days of the notice and before final inspection will be made by
the Engineer, unless otherwise approved.

W5-02 SURFACE WATER QUALITY

The Contractor is required to implement water pollution controls and maintain these until the
project is accepted ke City. The Contractor shdlkefamiliar with the requiremesf the
Department of Ecology and other regulatory agencies having jurisdiction over such matters.
The following list of requirements is a summary of the construction acteayirements of the

Department of Ecology and is provided as a guide to the Contractor. The Department of Ecology
may have additional requirements with which the Contractor shall comply.
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W5-02.1Chlorine Residual from Water Maklushingor Disinfectin

Water with chlorine residual shall be disposed of through sanitary sewers, storing and
aeratingdtreatingor percolation into the groundVater containing a chlorine residual
shall not be disposed of into the storm drainage system or any waterway.

W5-02.20il and Chemical Storage and Handling

Storage area shall be diked. No disposal of oil products or waste on the site, including oil
filters. The Contractor shall provide a waste oil disposal tank, if needed.

W5-03 LAYING DUCTILE IRON PIPE
Workshallbe accompli shed in accordance with AWWA
recommendation.

The bottom of the trench shall be finished to grade in such a manner that the pipe will have
bearing along the entire length of the barrel. Boltsn@chanical pipe and fittings shall be
tightened uniformly with a "Torque" wrench which measures the torque for mechanical joints
shall be as follows:

2" - 3" pipe sizes 5/8" Bolts 400 ft-lbs torque
4" - 24" pipe size 3/4" Bolts 6090 ft-Ibs torque

Installation of puskon joint (Tyton) pipe shall be in accordance with the manufacturer's
instructions. All buried ductile iron pipe and adjacent valves and fittings shall be encased with
8-mil polyethylene.

Pipe shall not be located below sadilsor other retaining wall reinforcementf the pipe is

located above a soil nail other retaining wall reinforcemera minimum of Seetof vertical

and horizontatlearance is required.

W5-04 POLYETHYLENE ENCASEMENT

Installation of Polyethylee Encasement shall be in accordance with the latest AWWA Standard
C105. All Ductile iron pipe and fittings shall be wrapped except as specifically excluded on the
plans or in these specifications.

W5-05 LAYING GALVANIZED IRON PIPE

The galvanized iron pe, valves and fittings shall be threaded.

Joints shall be made in accordance with good plumbing practice. Threads shall be coated with
Teflon tape before connecting.

Pipe shall not be located below soil nails. If the pipe is located above a sal maiimum of
5060 of clearance is required.

W5 -2

rm



WATER ENGINEERING STANDARDS JANUARY 2020

W5-06 FIRE HYDRANT INSTALLATION

Fire hydrants shall be set as shown in the Standard Details and AWWA Standard C600. Hydrant
and the gate valve must have lugs. The tee on the main line shall not iderashagpart of the
assembly.The hydrant run shall be restrained with MEGALUG restrainer at M.J. end on hydrant
and gate valve. If more than one pipe is required on hydrant run, connect pipes with mechanical
joint sleeve and MEGALUG restrainergstrained pip@ints or stainless steel bell clamps

When fire hydrants are locatedparking lots, or other areas where permitted speed limits do not
exceed five miles per hour, hydrant guard posts shall be installed

Hydrant guard postshall be installed in areas where the hydrant is not protected by a
cement concrete curb on all sidelsere vehicles may have access. Guard posts shall be
installed according to the minimum dimensions shown in the Standard Details.

Where a hydrant is being installed, reset, moved or reconnected, a blue raised pavement
marker (Type 2) shall be installpérpendicular to each hydrant in the interior
channelization of the outside lane, unless one already exists. Install the lane marker one
foot off of the channelization line, toward the hydrant.

W5-07 VALVE INSTALLATION

Before installation, valves shdie cleaned of all foreign materigguch blocking as the
Engineer may deem necessary shall be providée. valve and valve box shall be set plumb
with the valve box centered on the valvighe top of the valve box shall be set with all valves
except auxiliary valves for hydrant§Vhere valve operating nut is more than three feet below
finished grade, a ste extension conforming to the Standard Detail must be installagping
valves shall be water tested prior to tapping water main.

The top of the valve box base section shall be located a minimum of 6" and maximum of 9"
below finished grade. A polyethere sheet,-&ils thick, shall be placed between the top and
base valve box sections to prevent metal to metal contact where the sections overlap.

Valve box top sections shall be adjusted flush with the finished pavement and, in those areas to
be excavate for future roadway grades, enough adjustment shall be provided in the valve box to
allow the top of the box to be adjusted to the required grade.

W5-08 AIR AND VACUUM RELEASE VALVE INSTALLATION

Installation shall be as shown on the Standard De%a#.the Approved Materials List in
AppendixW-4 for acceptable valves.

Iron Piping and fittings shall be galvanizeldocation of the air release valves as shown on the

plans is approximateThe installation shall be set at the high point of the liflee watemain
must beconstructed so the air releasdve may be installed in a convenient location.
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W5-09 VALVE BOX MARKER INSTALLATION

Concrete marker posts, painted with two coats flstim No. 2766 HiGloss white paint, shall

be set for all valvesvhere neededThe marker shall be set on a line through the valve at right
angles to the center line of the roathe marker shall generally be set on the property line unless
the Engineer decides another location is safer or more conspiddmiance to the valves shall

be neatly stenciled on the post witinzh numerals.Valve markers shall be installed only in
unimproved or unpaved areas.

W5-10 SERVICE LINES

W5-10.1 New Service Installations

Service installation shall be as shown on the Standard Details.

Tapping of polyethylene encased ductile iron pipe shall be performed by wrapping
three layers of polyetligne compatible adhesive tape completely around the pipe to
cover the area where the direct tapping machine and chain will be mounted.

Where a saddle is used in lieu of direct tapping, make a cut in the taped area large
enough to accommodate the gasketatly in contact with the ductile iron pipe.
Make necessary repair for damaged encasement.

The existing polyethylene encasement shall be field cut and replaced after the tap is
installed.

Al service |ines |l arger than 20 in diam
bacteriological sampling requirements of the public watains.

W5-10.2 Reconnecting Existing Services

Install service connections as shown on the Standard Detail and [riatas|

services under paving by boringore or tunnel under sidewalks and curbs.
Damages shall be repaired by Contractor. Provide 30" minimum cover on service
lines. Install servce at 90 degrees horizontally to the main to intercept the existing
meters. A deviation of not more than 3 degrees will be allowEtlish the service

line thoroughly prior to connection to meter

Install meter setter and boxes as shown on the Stand#ail Bnd where directed by
the Engineer.

Service connections shall not be transferred to the new main until it has been
flushed, disinfected and satisfactory test result has been recelain

transferring services from the existing main to the neinnthe Contractoshall

take sanitary precautions to protect the potable water supply in both the existing and
new mains.
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The Contractor shall submit for approval a sketch and a list of proposed bushings,
adapters, etcThe sketch shall show proposdtirigs, (by brand name) for single
meter hookups, and connection to existing copper and plastic pipe of various
diametes.

Multi-meterservice connectiagare not allowed Whenanexisting multimeter
service connectiois encountered, the Contractdradl convertit to singleservice
connectios as shown in the Standard Details

No reconnection to sustandard service lines shall be allowed.
W5-11 PRESSURE REDUCING STATION

The pressure reducing valves, strainers, pressure relief, pipes and fittings shall be constructed in
accordance with the applicable AWWA and uniform plumbing code requirements. Pressure
reducing valves, 6" and larger, shall be supported by a pipe stan@itanchion shall be bolted

to vault floor.

Pressure relief discharge pipe shall be placed in location that will not be subject to damage or
erosion during discharge of water.

W5-12 INDIVIDUAL PRESSURE REDUCING VALVE

Exterior ndividual pressure reducing valve assembly shall be installed on the discharge side of
the existing water meter, and shall be contained inside a new water meté&dobtixpressure
reducing valve shall be installed, as shown inajygrovedolansandStandrd Detalil, in

accordance with the plumbing code, and as described in$teséarder as directed by the

Utility.

W5-13 CONCRETE BLOCKING

All bends and tees and valves shall be blocked in accordance with the Standard Bktails.
poured in place bicking shall have a minimum measurement of twelve inches (12") between the
pipe and the undisturbed bankhe Contractor shall install blocking which is adequate

withstand full test pressure as welltagontinuously withstand operating pressures uatle
conditions of serviceAll concrete shall be mechanically mixed.

W5-14 CONNECTION TO EXISTING WATER MAIN

Points of connection to existing water mains shall be exposed prior to trenching of the new line,
and not less than 48 hours prior to thecpdited connection timeThe Contractor shaltequest

a shutdown from theUtility at leastZ calendaidaysexcluding holidaysn advanceof the need

of anywater mairshutdownor connection.Water main shutlowns shall occur during nen

holiday weekdgs unless otherwise specified herein or as agreed to by the Utiatgr main
shutdownsshall not be scheduled to take place on Fridays, or diwvthdays beforenor one

day aftera City holiday, unless otherwise approved by the Utilithe Utility shall determine

when the water main shdbwn may take place
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The Contractor shall notify impacted water custonressriting not less than 48 hours (2
calendadaysexcluding weekends and holidays advance of interruption of water service.
The Engineer will provide the written notice to customers for the Contractor to distribute.

Connection to the existing main shall take place only after the new main is flushed, disinfected,
and satisfactory bacteriological test results are obtained. All connections to the existing water
system and all testing of the new line must be with theosuzation of, and in the presence of,

the Utility or Utility-authorized representatives. Opening and closing of valves on the Utility's
water system, will be done only by the Utility.

T h e U tpreferenceyisitsinstall connections to existing watains for extensions, branch
lines, or service lines larger thasirzhes via cuin tee assemblies. Tapping tees are of second
option and may be installed upon written approval by the Utility.

Connections may be made to existing pipes under presgiira tapping machine by
determining the size and type of pipe and installing tapping tee to fit complete with tapping gate
valve. Tapping tees shall be installed as shown on the Standard Details.

Where cutins are required to be made on existing pjflee work shall be conducted at such a

time and in such a manner as to minimize the interruption of service. The Contractor shall

ensure that the existing fittings are in accordance with the approved plans and that the connection
can be made in accordanwith the approved plans. The Contractor shall immediately notify the
Engineer if the connection cannot be made in accordance with the plans in order that the
connection detail may be revised.

Necessary pipe, fittings and gate valves shall be asseuttleel site ready for installation prior
to the interruption of water service. Once the water service has been interrupted, the work shall
be prosecuted vigorously and shall not be halted until service is restored.

The interiors of all pipe and fittgs to be used in final connection shall be swabbed or sprayed
with a 1% available chlorine solution.

Water main shuoffs shall not occur in the five (5) weekdays preceding or the day after the
major holidays listed below:

Memorial Day

Fourth of July

Laba Day

Thanksgiving

The Day After Thanksgiving
ChristmadDay

New Year s Day

= =4 =4 -8 -8 _-9_-9
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Due to the needs of various water customers in the project vicinity, wated@hinperiods are
limited to the times set forth below:

Days Hours

Monday 8:30 AM to 3:00 PM
Tuesday 8:30 AM to 3:00 PM
Wednesday 8:30 AM to 3:00 PM
Thursday 8:30 AM to 3:00 PM
Friday DO NOT SCHEDULE
Saturday DO NOT SCHEDULE
Sunday DO NOT SCHEDULE
City Holiday DO NOT SCHEDULE

TheUtility, atits sole discretion, may adjust these stiatvnperiods in order to address specific
project circumstances and customer needs.

W5-15
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W5-16

ORDER OF CONSTRUCTION

Contracor shall fill the new main from potable source designated by the Utility through
anapprovedand certifiedbackflow assembly. Contractor shall add chlorine if not
already in pipe per disinfection procedures.

The new water main shall be allowed to disinfect24-48 hours.

After disinfecting, Contractor shall hydrostatic test the new water main with a test pump
at 200 psi for 15 min, less than 10 psi drop, in the presence of the Utility.

Confirm the integrity of all valves by figressurizinghe system to etk each valve
Contractor shall test fire lines at 200 psi for 2 hours with no pressure loss, in the presence
of the Utility.

If passing the hydrostatic test, Contractor shall flush the new water main with potable
water, in the presence of the Ultility.

After flushing, the Utility will take sample(s) of water from new line and deliver to a
certified laboratory for bacteriological testing.

After satisfactory lab results are received by the Utility, Contractor may request a water
main shutdown to make finabanection to existing water system.

The Utility will execute the water main shutdown while the Contractor makes the
physical connection to the existing water system.

The Utility will open the valve on the existing system to refill the new water main.

The Uility will purge the air from the main and flush the new main to remove residual
water from the tien operation.

While under line pressure, the Utility will inspect the exposetht@ping and fittings

for leaks.

Contractor shall backfill and compabgttiein point after the inspection is complete.

The new water main is ready for service

HYDROSTATIC TESTS

Prior to the acceptance of the work, the installation shall be subjected to a hydrostatic pressure
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test of 200 psi for 15 minutes at thgkipoint in the line and any leaks or imperfections
developing under said pressure shall be remedied by the Contractor before final acceptance of
the work. No air will be allowed in the lines. The mains shall be tested between valves, with a
maximum len¢h of 1,500 linear feet to be tested. Insofar as possible, no hydrostatic pressure
shall be placed against the opposite side of the valve being tested. Test pressure shall be
maintained while the entire installation is inspected.

The Contractor shallrpvide all necessary equipment and shall perform all work connected with
the test. The Contractor shall assure that the equipment to be used for the pressure test is
adequate and in good operating condition, and the air in the line has been released befor
requesting the Engineer to witness the test.

The backflow preventer and supply hose must be disconnected during hydrostatic pressure
testing of new main.

Insofar as it is practical, tests shall be made with pipe joints, fittings and ealvesed for
inspection. For approval, pressure shall not drop more than 10 psi for 15 minutes. The
Engineer shall witness the test; if the installation does not pass inspection for any reason,
additional inspection required to witness the test shaloipe at the Contractor's sole expense.

Pressure tests shall be made after all valved connections have been made. At unvalved
connection points, a temporary plug (or 2" bloffassembly on pipelines without hydrants)
shall be installed at the end of thew main. This shall include concrete blocking necessary to
withstand pressures encountered during the hydrostatic test.

Once the new main is successfully tested and disinfected, the plugdffjashall be removed
and the connection to the existingin completed.

The Contractor shall provide special plugs and blocking necessary in those locations where it
would be necessary to test against butterfly valves to ensure that the pressure ratings of these
valves is not exceeded during testing.

Freli ne testing shal/l be in accordance with the
Association (NFPA) Standard #13 and #25, with no loss for two hours.

W5-17 DISINFECTION & FLUSHING OF WATER MAINS

Disinfection of water mains shall be accomplisbgdhe Contractor in accordance with the
requirements of the Washington State Department of Health, consistent with the most recent
version of the AWWA Standard C651, and in a manner satisfactory to the UBifig. segments
will ordinarily bedisinfected between adjacent valves unless, in the opinion of the Engineer, a
longer section may be satisfactorily handled.

The Gntractor shall use an approved backflow assembly when obtaining potable water from the
municipal water system whildling or flushing any portion of the water system or new water
systemcomponents.n accordance withVashington State Administrative Code 2280

490(7)(b)(A), the ntractorshallhaveanapprovedackflowassemblf{DCVA or RPBA

tested and certifiedpon instdlation, repair, reinstallatio, or relocation otheassembly A copy
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of the backflow assembly test result shall be provided to the Utilities Inspector.

TheContractor shall provide all required tools, equipment and mategal$ed to disinfect and
flush the water system including but not limited to
o Potable water hoses that are NSF/ANSI 61 Compliant
Disinfectant that is NSF/ANSI 60 Compliant
Double Check Valve Assembly (DCVAY Reduced Pressure Backflow
Assembly (RPBA)
Sodium Ascorbate or Ascorbic Acid
Dechlorinating diffuser
0.5 0z. Measuring implement
Personal Protective equipment (googles, gloetc.)
Calcium hypochlorite granules/tablets e15% sodium hypochlorite (method
dependent)
Emergency eyewash kit
Thermometer
Sampling spigot(s)
Air gap assembly for flush water discharge to sanitary sewers

(ol e]
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One of two methods of disinfection shall s=d, as described below. Where AWWA
recommendations are in conflict, the more stringent criteria shall apply:

1. Tablet/Granule Method, per AWWA Standard C651 and as follows:
Granulated chlorine (dry calcium hypochlorite at 65%0% chlorine) shall be ptad
in the pipe to yeld a dosage of not less than@in. The number of ounces of 68%
granular calcium hypochlorite required for af2dt length of pipe equals 0.00%dh
which "d" is the diameter in inches. If calculating in grams, the number osgram
68% granular calcium hypochlorite required for af@6t length of pipe equals
0.1134d. If tablets are used, the number efam calcium hypochlorite tablets
required for a 2d@oot length of pipe equals 0.024dounded to the next higher
integer. The line shall be left undisturbed for 24 hours.

If the supplying water temperature is less than 41F (5C), the water shall remain in the
pipe for at least 48 hours.

A detectable free chlorine residual (>= 0.2 mg/L) shall be found atsamcpling
point after the 24or 48-hour period.

2. Slug Method, per AWWA Standard C651.:
The method consists of completely filling the main to eliminate air pockets; flushing
the main to remove particulates; then slowly flowing through the main a slug of wate
dosed with 6% or 12.5% sodium hypochlorite to a free chlorine concentration of 100
mg/L. The slow rate of flow ensures that all parts of the main and its appurtenances
will be exposed to the highly chlorinated water for a period of not less than 3 hours
If at any time the chlorine concentration of the slug drops below 50 mg/L, the flow
shall be stopped, and chlorine shall be applied to restore the concentration to not less
100 mg/L.
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The Contractor shall exercise special care in flushing to avoidgiatoaurrounding property
and to conform with Section W1 WATER QUALITY.

When collecting water samples for chlorine and bacteriological testing, samples must be taken
from a dedicated temporary sample spigot. Samples must be taken at the flushyalyAiit,

beginning and end of the water main and every 500 feet of pipe. Chlorine samples must be taken
using a DPD free chlorine colorimeter and chlorine level should be a minimum of 0.20 mg/L.
Bacteriological sampleshallbe taken and sent to lab faradysis.

All lab sampleshallalso have HPC analysis complte

Samplingshallbe done 16 hours after initial flushing, and then additional second sample(s) must
be taken 15 minutes after original sample was collected.

Following disinfection and the required contact time, water samples shall be taken by the

Engineer and provided to a certified laboratory for testing. All bacteriological testing results

must be provided to the Water Quality Senior Engineering Technician withisifielss days

from when test results are received. Al bact
(free of coliform bacteria prior to placing the water main in service. If any bacteriological testing
resul ts as fAUns at il sofifiaticetContractoandWater Qbatitg $Senicg e r  w
Engineering Technician immediately.

The Contractor shall be responsible for the treatment and disposal of chlorinated water flushed
from mains and at no time shall untreated chlorinated water fioatex main be discharged to
receiving waters. This includes wetlands, lakes, rivers, stresiong) drainage systems.

Disposal of chlorinated water and other waters flushed from mains may be made to any available
sanitary sewer provided the rate of disgagill not overload the sewer, when authorized by the
Utility.

W5-18 NOT USED

W5-19 UNDERGROUND UTILITIES

The plans show the approximate locations of various existing utilities, such as gas lines, water
mains, storm drainage, power lines, telephomesli television cables, and other obstructions.
This information is not guaranteed to be accurate, and the Conshattwheck for

interferences and obstructions

The Contractor shall request field locates and notify the owners of undergrounckfaabivut

the scheduled commencement of excavation througie-aal number (1800-424-5555), or

811, 72 hours before construction for utility locations.

If a uility is not included in the oraumber locator service, notice shall be provided indiviguall
to those owners of underground facilities known to or suspected of having underground facilities
within the area of proposed excavation.

Notice shall be made to owners of underground utilities not less than two (2) business days or
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more than ten (10) Isiness days prior to scheduled date of commencement of excavation.

Theexcavatorshall excavate around and under service pipes with special care and shall support
and maintain them in servic&Vhere it is necessary to cut, move or reconnect any semngs |
arrangements shall be made with the respective utitigrator

If a water main has been field marked as unlocatable and cannot be located-bigbarydor
hydro-excavator, the excavator must contterUtility personnel at (425) 452840 to

arrange for an osite meeting.WaterUTtility personnel will assess risk of damage and create a
mitigation plan

W5-20 CONSTRUCTION ON EASEMENTS

All work on easements shall be performed strictly in accordance with easement provisions.
Easements shall hestored equal to or better than original conditi®he Contractor shall do no
work on easement areas until specifically authorized by the EngiAesgned and written
release from the easement grantor shall be furnished to the Utility Inspectdo gréomit sign
off.

W5-21 DUST CONTROL

The Contractor shalimplement dust control measurd$ water is used to control dust,shall
be kept to a minimum and shall not produce runoff from the site. On paved streets, if dust
becomes a nuisance, the Contractor shall vacuum sweep the streets.

W5-22 BARRIER FENCE

Where indicated on the Plans, a bright orange safety fence sipédideel parallel to the silt
fence, 2 feet nearer to the construction activity. Minimum fence material height sBdiifeet.

The barrier fence shall be supported as recommended by the manufacturer

W5-23 TRENCH EXCAVATION

Trenches shall be excavated to the line and gshde/n on the approved plaasd in

accordance with the Standard Details.. The trench width at the top of the pipe shall be 30 inches
for pipe up to and including 3iach inside diameter and the outside deden of the pipe barrel

plus 16 inches for pipe larger thanribZh inside diameter. Where higher strength pipe or

special bedding is required because of excess trench widtlEontractoshallfurnish the

necessary materials

The trench shall be kepte from water until joining has been completed. Surface water shall be
diverted so as not to enter the trench. The Contractor shall maintain sufficient pumping
equipment on the job nsure that these provisions are carried out. Unsuitable mateloal b

the depth of the bedding shall be removed and replaced with satisflactodationmaterials as
determined by the Engineer.
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Trenching operations shall not proceed more than 100 feet in advance of pipe laying except with
written approval of the Engeer.

When trenching operations take place in the publicidivtay, the pavement, and all other
improvements, shall be restored as required by the RigWtay Use Permit.

W5-24 SHEETING & SHORING

The Contractor shall provide and install sheetingsdrating as necessary to protect workmen,
the work and existing utilities and other properties in compliance with OSHA and WISHA
requirements All sheeting and shoring shall be removed prior to backfilling.

All trenches and excavations more than 4 feetdapth shall be shored in compliance with
applicable Federal and State regulations. Shoring shall be required in all street excavation.
Sloping to the angle of repose will be permitted only in-octical off-street areas.

Removal of thesheeting and shoring shall be accomplished in such a manner that there will be
no damage to the work or to the other properties.

W5-25 TRENCH DEWATERING

When water is encountered to a degree that a successful trenching and pipe laying operation is
hampeed,the trench shall bdewateed to facilitate proper installation.Determination of the

method to be used to dewater trenched areas will be the responsibility of the Contractor, but any
method used must be in accordance with the specifications anceragnts of the Washington

State Department of Ecology and the Local Jurisdiction.

W5-26 BEDDING, BACKFILL AND COMPACTION
W5-26.1 Pipe Bedding Construction Requirements
Pipe bedding shall conform to Sectioi®8.3(1)CBedding the Pipesf the Standard

Specifications as modified herein in order to provide uniform support along the entire
pipe barrel, without load concentration at joint collars or bells.

Bedding disturbed by pipe movement, by removal of shoring, or by movement of trench
shield or box, lsall be reconsolidated prior to placing backfill.

Pipe bedding shall be placed in loose layers and compacted to 90% maximum dry
density. Lifts not more than 6 inches in thickness shall be placed and compacted along
the sides of the pipe to a height ofesst 6 inches above the top of the pipe. Material
shall be carefully worked under the pipe haunches and then compacted.

Jetting is not an allowable method to compact the bedding materials.

W5-26.2 Trench Backfill Construction Requirements
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Backfilling shall be accomplished in accordance with Secti6f 3tructure Excavation
of the Standard Specifications as modified herein:

In paved areaand areas within the right of walyench backfill material shall be
compacted to 95% maximum dry dénpger Section 203.3(14)DCompaction
and Moisture Control Testsf the Standard Specifications.

In unpaved areasutside of the right of waytrench backfill material shall be
compacted tat leas©0% maximum dry density per Sectioi®2.3(14)D
Compaction and Moisture Control Tesfsthe Standard Specifications.

The Contractor shall arrange for compaction testing to be performed by a certified
technician. The Contractor shall provide the Engingth one copy of the
compaction test report within 24 hours of the completion of the test.

Compaction tests shall be made at a maximumfob#tdepth increments with a
minimum of one test for any backfilling less than 4 feet in depth. The maximum
spa@ between tests shall not exceed 100 linear feet.

For mechanical compaction methods (fAihoe
etc.), the maximum backfill lift shall not exceed 2 feet between the application of
compaction equipment.

For manual compaicn methods (allwalb e hi nd equi pment , #Aj um
the maximum backfill lift shall not exceed 1 foot between the application of
compaction methods.

Jetting is not an allowable method to compact the trench backfill.

Surface restoration shall be specified in the Righaf-Way Use Permit and as shown on
the approved plans.

See AppendixV-1 for trench backfill Standard Details.
W5-26.3 Structure Backfill Construction Requirements

Backfilling shall be accomplished in accordance with Secti0f 2Structure Excavation
of the Standard Specifications as modified herein:

In paved areaand areas within the right of walyackfill material shall be
compacted to 95% maximum dry densigr [pection 203.3(14)D- Compaction
and Moisture Control Tesbf the Standard Specifications.

In unpaved areasutside of the right of waybackfill material shall be compacted
to at leas90% maximum dry density per Sectioi®3.3(14)D- Compaction and
Moisture Control Testsf the Standard Specifications.

The Contractor shall arrange for compaction testing to be performed by a certified
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technician. The Contractor shall provide the Engineer with one copy of the
compaction test report within 24 hourstibé completion of the test.

Compaction tests shall be made at a maximumfob#idepth increments with a
minimum of one test for any backfilling less than 4 feet in depth. At least one (1)
compaction test shall be performed at each backfilled struatdos every 50 CY

of backfill placed. If the structure (e.g. manhole, catch basin or inlet) is part of a
pipeline trench, then trench compaction testing frequency governs.

For mechanical compaction methods (fAhoe
etc.), the maximum backfill lift shall not exceed 2 feet between the application of
compaction equipment.

For manual compaction methods (allwalle hi nd equi pment, fAj um
the maximum backfill lift shall not exceed 1 foot between the appicati
compaction methods.

Jetting is not an allowable method to compact the structure backfill.

Surface restoration shall be as specified in the RoffhWay Use Permit and as shown on
the approved plans.

W5-26.4Foundation Gravel Construction Requirements
Foundation gravel under manholeatch basingnlets, vaults, and other precast concrete
structures shall be placed in layers not more than 6 inches thick and compacted to provide

a firm and level base on which to place the structure. Unless shown otherwise on the

Contract Plans, the minimum tkieess of foundation gravel under precast concrete
structures is 6 inches.

W5-26.5Controlled Density Fill Construction Requirements
Controlled Density Fill (CDF) can be proportioned to be flowable;segregating, or

excavatable by hand or machine. D& flowability shall be achieved with the
following guidelines:

Low Flowability below Ginch slump
Normal Flowability 6 - 8-inch slump
High Flowability 8-inch slump or greater

CDF shall be placed by any reasonable means into the areéltecbe

CDF mixing and placing may be started if weather conditions are favorable, when the
temperature is at 34 degrees F and rising. At the time of placement, CDF must have a
temperature of at least 40 degrees F. Mixing and placing shall stop wipardaéme is

38 degrees F or less and falling. Each filling stage shall be as continuous an operation as
is practicable. CDF shall not be placed on frozen ground.
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Trench section to be filled with CDF shall be contained at either end of trench section by
bulkhead or earth fill.

When used to support existing asbestos cement (AC) pipe, the flowable CDF shall be
brought up uniformly to the bottom of the AC pipe, as showthe Standard Detajler
as directed by the Engineer.

Contractor shall provide steglates to span utility trenches and prevent traffic contact
with CDF for at least 24 hours after placement or until CDF is compacted or hardened to
prevent rutting by construction equipment or traffic.

W5-27 TRENCHLESS EXCAVATION

The use of trenchlesg@avation methods such as pipe bursting and horizontal directional
drilling shall be considered by th#ility on a casdy-case basis under the following conditions:

A. Romac 501 transition couplings are required at both ends.

B. The installed pipe must be electronically located and marked on the ground for
measurement in order pyepareecord drawings

C. The pipe must be viddaspectedollowing installation, with water running. The
video inspectioimust be provided to thetility Inspector to approve the installation
or require corrections.

D. Pipe bursting is not al | pubkcdghtofrwmayanot her |
without the appropriate permission, such as an easement, eofrighl use permit.

W5-28 ADJUST EXISTING STRUCTURE TO GRADE

W5-28.1  Vault Cover Adjustment

Existing vault covers affected by a pavement overlay, or adjustment in surface grade,
shall be adjusted tiinal grade withinseven (J calendadaysexcluding weekends and
holidays

W5-28.2 Valve Box Adjustment Pavement Overlays and Sidewalks

Valve box covers shall be exposed and accessible immediately after placement of paving
materials.

A. Raising the existing valve box cover less than 2" shall be accomplished by adjusting
the existingop section of the valve box.

B. Raising the existing valve box cover 2" or more, shall be accomplished by either
adjusting the existing top section or by inserting a valve box paving riser into the
existing valve box top. The paving riser shall be epbxo the valve box.

C. If the valve box base section needs to be extended, the contractor shall install a 4"
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diameter cast iron soil pipe, with belhd of the soil pipe inserted over the top of the
existing valve box base section. The spigiod of thesoil pipe shall be located a
minimum of 6" and maximum of 9" below finished grade. The valve box top section
shall be slipped over the soil pipe and adjusted to fjrede. A polyethylene sheet,

8 mils thick, shall be placed between the valve box aidge to prevent metal to
metal contact where the sections overlap.

Final box adjustment shall leave the top of the valve box no higher than final grade, and
no lower than 0.5" below final grade.

In asphalt concrete pavement overlay areas, excawatibie valve box to be raised shall
be accomplished by sasutting or neatine jackhammering the pavement a minimum of
12" around the perimeter of the valve box.

Final adjustment of valve boxes shall be made wilewven 7) calendar days following
the inal overlay.

W5-28.3  Valve Box Adjustment Unimproved Areas

Adjustment of valve box covers located outside paved areas or sidewalks can be
accomplished using a 4iich valve box adjusting sleeve inserted into the existing valve
box top section.

W5-29 ABANDONING FACILITIES

W5-29.1 Abandoning Pipe kiPlace

The Contractor shall plug the open ends of all pipes, fittings, etc. to be abandoned with
end capcoupling on asbestos cement or steel pipe, with mechanical joint cap or plug on
cast or ductile iron pipe.

W5-29.2 Abandoning Structures

Abandonment of structures shall be completed only after piped systems have been
properly abandoned. Structures withine public rightof-way, a public easement or
which are part of the publiclgwned and maintained system must be:

- removed completely according to Sectie220of the Standard Specifications; or

- abandoned according to Sectio05.32) of the Standard Specifications
provided no conflicts with newtilities or improvements arise

W5-29.3Abandoning Gate Valves{Rlace

Abandoned valves shall be removed and a blind flange installed on the tee. When an
abandoned valve cannot be remowesidetermined by the utility, the valve shall be
closed, a Dblind f | and;mmeter hy #ootdohgweitd PVEpipk a pi e
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shall be placed over the operating nut.

W5-29.4Abandonment of existing water services

Abandonment oéxisting water servicg® inches and less in diametshall be
accomplished as follows:

a. Remove existing service saddle from water main and replace with new
stainless steel repair band, Romac SS2, Ford Service Saddle FC101,
CCthreaded saddle and> thread brass plygr approved equal
(will not be required when water main is to be abandoned).

b. Remove and dispose of existing setter and meter box.

c. Cap or crimp (if copper) existing service line to be abandoned in place,
each end.

d. Return &isting meter to Utility Inspector.

Abandonment of existing water services larger than 2 inches in diameter, shall be
accomplished as follows:

a. Remove the water service line from the easement or right of way
up to the gate valve on the water main.

b. After the water main has been shutdown, remove the gate valve
from theflangedtee on the water main and install a blind flange.

c. Ifthe joint on the tee is a mechanical joint, remove the valve and
install a mechanical joint plug with concrete blocking.

d. The meter vault shall be abandoned perX¥5erein.

W5-30 LAWN REMOVAL AND REPLACEMENT

Any lawn damaged by the Contractor outside of limits shown on the plan shall be restored to
conditionsexisting prior to constructionContractor shaltake care to limit the area of
disturbance.

When lawn removal and replacement is called for, a sufficient width (at least 2' wider than
outside width of backhoe wheels or tracks) of lawn turf shall be removed prior to beginning
excavation so that heavg@pment does not run over the lawn.

The area of the sod to be removed shall be laid out in squares or strips of such size as to provide
easy handling and matchin@he sod shall then be carefully cut along these lines to a depth of

four (4) inches, takig care to keep cuts straight and strips of the same widtér the sod has

been cut vertically, it shall be removed to a uniform depth of approximately three (3) inches with
an approved type of sod cutter.

This operation shall be performed in sulnner as to ensure uniform thickness of sod
throughout the operation.
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Prior to installation of new sod, the scalped area shall be carefully shaped to proper grade and be
thoroughly compactedwherever the construction operations have resulted in therpknt of
unsuitable or poorer soils in the area to beaéded, the surface shall be left low and covered

with top soil.

The finished grade, after shaping and compacting the top soil, shall be thoroughly dampened
prior to and immediately before replagithe sod.The sod shall be replaced to the required
grade, taking care to butt each piece tightly against the adjacentpna.completion, the sod
shall be dampened and rolled with a lawn roller.

All tools used shall be of the type specially desigioedhe work and be satisfactory to the
Engineer.

Sod shall be aommercially availabld-way blend of Ryegrasses or equivalent approved by the
Engineer.

W5-31 BORING UNDER ROOTS

Boring under the root systems of trees (and plants) shall be accoedphglexcavating a trench
or pit on each side of the trdépline and then hand diggindpydroexcavatingor pushing the

pipe through the soil under the tréxpline.
W5-32 HIGHWAY AND RAILROAD CROSSINGS

Interstate, state, or county highway amatroad crossings require the placing of steel, cast iron or
concrete pipe casing by jacking or tunneling and laying the carrier pipe within the casing.

W5-33 BORING AND JACKING STEEL CASING

The Contractor shall verify the vertical and horizontal lmcaodf existing utilities. If required to
avoid conflicts and maintain minimum clearances, adjustment shall be made to the grade of the
casing.

The pipe shall be bored and jacked where indicatdé® Contractor shall remove or penetrate

all obstructionencounteredIf groundwater is found to be a problem during boring operations,
the Contractor shall do all that is necessary to control the flow sufficiently to protect the
excavation, pipe and equipment so that the work is not impadyed pipe damag# during the
boring and jacking operation shall be repaired by the Contractor in a manner approved by the
Engineer.

Special care shall be taken during the installation of the bored and jacked pipe to ensure that no
settlement or caving be caused to the above surfaeg such caving caused by the placement

of the pipe shall be the Contractor's responsibility and sefjadiir any area so affected as

directed by the Engineer.

During the jacking operations, particular care shall be exercised to prevent caving ahead of the
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pipe which will cause voids outside of the pigevoids exist, the Contractor shall drill through
the wall of thecasingpipe and fill the voids with a pumped cement grodil. voids shall be
filled to the satisfaction of the Engineer.

The carrier pipe shall be installed in the casing as shown on the drawimg€ontractor shall
support carrier e with casing spacers as shown in the Standard D&tsel.casing pipe shall

not be backfilled with sand and grouihe casing ends shall be sealed with manufactured rubber
end seal deviee

Boring pits shall be backfilled witbuitable excavateohateral and compacted to 95% maximum
dry density as determined by ASTMI357. The contractor shall provide sufficieténch
backfill material to make up for the rejected material.

All disturbed ground shall be restored to its original condition or better.
W5-34 WORKING WITH ASBESTOS CEMENT PIPE

When working with asbestos cement pipe, the C
exposure to asbestos material at or below the exposure limit as prescribed in WAC
296-62-07705.The Contractor shall providél @ersonal protective equipment, tools and

materials. In addition, when requested, the Contractor shall provide their safety plan that
demonstrates the processes and procedures the Contractor employs to ensure asbestos exposure
limits are not exceeded.

W5-35 ASBESTOS CEMENTWATER MAIN CROSSINGS

Where new utility line crosses below an existing AC main, the AC pipe shall be replaced with DI
pipe to 3 feet past each side of trench as shown on the Standard Detail. Alternatively, where
directed by the Engeer, the trench shall be backfilled with controlled density fill (CDF, aka
flowable fill) from bottom of trench to bottom of the AC main.

W5-36 VAULT INSTALLATION

Vaults for water facilities (pressure reducing station, water service, backéesmblyetc.)
shall be constructed at the locations shawnheapprovedlars. It shall be constructed as
shownon theapprovedlans, Standard Details and as directed by the Engineer.

The excavation shall have minimum one (1) foot clearance between the vault outer surfaces and
the earth bankThe vault shall be placed @ompacted foundation gravel The vault shall be

plumb and watertight. The access cover shall be seated prapprgvent rocking and shall be
adjusted to match the finished gradéult shall have coal tar coating of 5 to 9 mils applied to

the exterior.

Vault floor shall drain to daylight, or to location shown on the plan. Drain pipe shall be
minimum 4" diamete

Where knockout locations for pipe do not coincide with locations of pipe penetrations into the
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vault, the Contractor shall core drill openings for pipe.

W5-37 INSERTION VALVE INSTALLATION

Before installation, insertion valves shall be cleaned dbetign material. Such blocking as the
Engineer may deem necessary shall be provided. The insertion valve and valve box shall be set
plumb with the valve box centered on the valve. The top of the valve box shall be set with all
valves except auxiliaryalves for hydrants. Where valve operating nut is more than three feet
below finished grade, a stem extension conforming to the Standard Detail must be installed.

The top of the valve box base section shall be located a minimum of 6" and maximum of 9"
below finished grade. A polyethylene sheemis thick, shall be placed between the top and
base valve box sections to prevent metal to metal contact where the sections overlap.
Valve box top sections shall be adjusted flush with the finished pavenrihdhose areas to

be excavated for future roadway grades, enough adjustment shall be provided in the valve box to
allow the top of the box to be adjusted to the required grade.

END OF CHAPTER W5
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CHAPTER W6 1T SUMMARY OF UNDERGROUND FIRE SYSTEM INSTALLATION
REQUIREMENTS FOR COMMERCIAL/MULTI -FAMILY PROJECTS (FOR SERVICES
GREATER THAN 2 INCHES IN DIAMETER)

W6-01 GENERAL

Listed below is a summary of the requirements for the installation of undedjfioe lines in

commercial and mukiamily projects. A detailed listing of requirements can be found in Section 6

7, AAutomatic Fire Sprinkler andCo8dractod pi pe Sy
Guidelinesand t he Ut i | iEbhgineesig Saedards water evorks eestion.

W6-02 PERMITTING

Installation of a dedicated fire service line from the municipal water maik) 8 exterior

backflow assembly, or 2) within 5 feet of the building foundation for interior backflow assembilies,
shal be accomplished under a permit issued by the City of Bellevue Utilities Department. All other
dedicated fire service liseand appurtenanceblall be accomplished under a permit issued by the

fire jurisdiction.

W6-03 INSTALLATION

Contractor must be a Level AUO or Levelbd | 11 |1
and WAC 21280 to install any portion of the fire sprinkler underground piping. Developer shall
submit proof of Contract or 0 direspanklersystenclieenseng of C
prior to permit issuance. State law doesallow a licensed contractor to subcontract fire sprinkler
system installation to an unlicensed contractor.

W6-04 INSPECTIONS
Utility Inspectors will inspdcand test the undgiround firelines:

(1) DCVA - Inside the Building from the municipal water main teithin five (5) feet of the
building foundationand

(2) DCVA - Outside the Building from the municipal water main to tlilewnstreanilange on the
DCVA.

I nt er i or albmoWwA& s,dF PG &BE swing check valvegrivate fire hydrants,
private fire distribution mains, fittings, joint restraint, and blocking, building pipe penetrations and
tamper switchewill be inspected byhte Fire Department undarseparate permit

Connections and fittings shall not be backfilled prior to inspection.

Pressure te$t 200 psi for two hours, or 50 psi in excess of working pressures, whichever is greater,
with no loss between the gate valvetbe municipal water main and the floor flange.

Bag Flush' In the presence of tHére Inspector, first charge tHee service line from a fire
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hydrantequipped with a backflow assemi§ytandard Detail \AB) through the FDC and flush out
the floor flange. Next, flush the entire fire line out at the floor flange.

The flush must be witnessed by ffiee Inspector. The firéine shall be flushed for a minimum of
15 minutes at scouring velocities unless otherwise directed by the Inspector. If détesied in
the bag, additional test(s) shall be performed until the debris has been cleared ficerlitiee
Disinfection andFlushingi See Utilities Engineering Standards Section- 15
Inspection processes and approved materials may be diftertside the Bellevue city limits (e.g.
Clyde Hill, Medina, Hunts Point, etcNlew backflow assembly test reports from outside of
Bellevue city limits must be submitted to Bellevue Utilities, 422-5208.
W6-05 MATERIALS & CONSTRUCTION REQUIREMENTS

W6-05.1 General

Minimum depth of cover for all piping is 3 feet.

Maximum depth of cover for all piping is 6 feet.

W6-05.2 Pipe

Ductile Iron Pipe, Class 52, cement mortar lined or epoxy co&ed.Utilities Engineering
Standards Sectiow4-02.

Polyethylene encasement, 8 minimumthickness. See Utilities Engineering Standards
sectionW4-03.

All pipe shall have restrained joints (See Ultilities Engineering Standactien W429).
Grippert y p e Fielelokg paskets araotallowed

Casings are required under walls and footings. See Utilities Engineering Stasedtiais
W4-37 and W438.

W6-05.3 Fittings

Ductile Iron, Class 52, compact type, cement mortar lined or epoxy coated. See Utilities
Engineering Standards Section W2

All fittings shall have restrained joints (See Utilities Engineering Standards Secti@9)wW4
andconcrete thrust blockingDual restraint is required on all changes in directiGmipper
type (e.giField-Lokd) gaskets araotallowed.

Cement concrete blocking is required at all changes in direGtandard Details \AL, W-
2, and W3).
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W6-05.4 Double Check Valve Assembly (DCVA)

Assembly musbe installedn the orientatiorapproved by the Washington State Department
of Health See Utilities Engineering Standards Section3¥4nd Standard Detail V5.

W6-05.5 (Not Used)

W6-05.6 Postindicator Valve (P1V)

Locationi PIV shall be set on the fire service line between the easement/property line and
the point of connection of the FDC on the fire service line.

Clearancé 3 feet from obstructions, vegetation, fencing, structures, cugpdimd edge of
sidewalk; 5 feet from protective bollards.

PIV1 Listed for fire protection service, rated for 200 psi test pressure.

Painti 2 coats oRustOleumRegal Red over primer approved equal

W6-05.7 Bollards

Bollards ae required whethe PIV or FDC may be subject to vehicular damdgstall 6-

inch diameter minimum, Schedule 40 iron pipe or Class 52 DI pipe, filled with Class 3000
concrete.

Heighti equal to or higher than the height of the FDC or PIV.

Embedment 3-foot depth in d5-inch diameter concrete footing.

Spacing sufficient to protecthe FDC or PIV spaced not more than 4 feet apart.

Painti 2 coats oRustOleumRegal Red over primgor approved equal

W6-05.8 Tamper Protection

Tamper (supervisory) switchesshale i nst all ed on PIVG6s and

Electrical conduits penetrating vault walls shall be neatly cored or drilled and the annular
space grouted, inside and out, to prevent seepage.

A vault drain (gravity to storm drain or sump puinpo dry wells) is requéed if tamper
switches and wiring are not waterproof.

Tamper protection will be inspected by Fire Department under the fire sprinkler permit
(FB).
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END OF CHAPTER W6
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APPENDIX W-1

WATER WORKS STANDARD DETAILS

CONCRETE BLOCKING.......ccitiiiiiiiiiii i isrss e W-1
VERTICAL BLOCKING WITH RESTRAINED JOINTS FOR NEW LINES............. W-2
VERTICAL BLOCKING FOR CONNECTING TO EXISTING MAIN.........cccocennnnnn. W-3
CONCRETE SLOPE ANCHOR DETAIL.....oovtiiiiiiiicieeeeeeeeeeieee W4
PIPE CLAMP AND ANCHOR RODS FOR CONCRETE BLOCKING...........cccccu.. W-5
TYPICAL TRENCH DETAIL ...ttt W-6
CASING INSTALLATION. ...ttt rem e W-7
TYPICAL A.C. WATER MAIN

CROSSING REPLACEMENT DETAIL.....coiiiiiiiieeieee et e W-8
FILLING NEW WATER MAINS ...t W-9
TAPPING TEES. ... ettt W-10
VALVE BOX INSTALLATION .ot eeee ettt e Ww-11
VALVE OPERATING EXTENSDN.... oottt eeee e W-12
FIRE HYDRANT ASSEMBLY ..ot teee et W-13
FIRE HYDRANT GUARD POST & VALVE MARKER POST.........coooiiiiiiiiiieeeie W-14
2" BLOW-OFF ASSEMBLY. ...ttt e W-15
1" AIR RELEASE VALVE ASSEMBLY.......cttiiiiiiiiiiiiiiiiieeeiiieieeeeeeeeeeeeeeeeiieeen . W16
STANDARD PRESSURE REDUCING STATION.......uiiiiiiiiieieieiiieeeie e W-17
TYPICAL P.R.V. SCHEMATIC ... W-18
PRESSURE REDUCING STATION ACCESS LADDER AND

PRESSURE RELIEBRAIN ..ot eeeeeee e W-19
INDIVIDUAL PRESSURE REDUCING WWLVE ASSEMBLY (RESIDENTIAL)......W-20
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INDIVIDUAL PRESSURE REDUCING VALVE ASSEMBLY

(MULTI-FAMILY OR COMMERCIAL) ...ccoeiiiieiiiiiiiiiiieeee e eeeeeiiivnnneeeeeeee W-21
INDIVIDUAL PRESSURE REDUCING VALVE ASSEMBLY WITH

PRESSURE RELIEF (MULTFFAMILY OR COMMERCIAL).......ccociiiiiiiiiiieeiiiieenns W-22
1"X 1" SINGLE WATER SERVICE OR DOMESTIC IRRIGATION SERVICE
(HORIZONTAL METER SETTER)......uuuttiiiiiiiiiiiiiiie ettt W-23
1" X 1" SINGLE WATER SERVICE OR DOMESTIC IRRIGATION SERVICE
(VERTICAL METER SETTER).....utiiiiiiiiiiiie et W-24
1-1 / P@MESTIC WATER AND/OR FIRE SERVICE........ccccooiiiiiiiiiicceee e W-25

1-1/20 DOMESTIC WATER SERVICE (OMMERCIAL AND MULTI -FAMILY) ...W-26

1-1 / IRBIGATION WATER SERVICE. ...ttt e W-27
1-1 / IRRIGATION WATER SERVICE

(COMMERCIAL AND MULTI -FAMILY ) ottt e e W-28
2" DOMESTIC WATERAND/OR FIRE SERVICE.........cuuttiiiiiiiiiiiiieeeiiieieeeeeeeeee W-29
2" DOMESTIC WATER SERVICE (OMMERCIAL AND MULTI -FAMILY) .........W-30
2" IRRIGATION WATER SERVICE........ottiiiiii e W-31
2" IRRIGATION OR FIRE SPRINKLER WATER SERVICE

(COMMERCIAL AND MULTI-FAMILY) ..ttt W-32
3" TO 6" DOMESTIC METER INSTALLATION......ccoiiiiiiiiiiiiiiimmmeeee e W-33
8" DOMESTIC METER INSTALLATION... ..ottt W-34
3" TO 6" IRRIGATION METER INSTALLATION.....ccvviiiiiiiiiiies e W-35
1" TO 2" DOUBLE CHECK VALVE ASSEMBLY FOR IRRIGATION SYSTEMS
(OUTSIDE INSTALLATION)....uuttttiiiiiiiieieiitteeeeeeeees ettt e e e e e e e e e e e e e e s s smmme e e e e e e e e e e e a e W-36
DOUBLE CHECK VALVE ASSEMBLY (INSIDE INSTALLATION)..........cuuvvevee... W-38

OUTSIDE DCVA INSTALLATION FOR1-1 / AND 2"
COMMERCIAL FIRESPRINKLER SYSTEMS........ouiiiiiiiiieeei e, W-39

OUTSI DE DCVA | NSTALLATION FOR 306 AND LARGE
AWL1 - 2)
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SPRINKLER SYSTEMS ... .. W-40
1-1 / AND 2" DOMESTICDOUBLE CHEX VALVE ASSEMBLY FOR
CONTINUOUS SUPPLY (OUTSIDE INSTALLATION)......ccviiiiieeiiiiiieieeeeeee e W-41
3" TO 6" DOMESTIC DOUBLE CHECKVALVE ASSEMBLY

FOR CONTINUOUS SUPPLY (OUTSIDE INSTALLATION).....ccociiiiiiiiiiieeiiieenns W-42
8" AND 10" DOMESTIC DOUBLE CHECK VALVE ASSEMBLY

FOR CONTINUOUS SUPPLY (OUTSIDE INSTALLATION).....cccoiiiiiiiiiieeeiiieeens W-43
3" TO 10" DOUBLE CHECK VALVE ASSEMBLY FOR DOMESTIC AND
IRRIGATION SERVICES(OUTSIDE INSTALLATION) ...t W-44
3" TO 10" DOUBLE CHECKDETECTORASSEMBLY FOR FIRE SPRINKLER
SYSTEMS (OUTSIDE INSTALLATION). ...ttt W-45
REDUCED PRESSURE BACKFLOW ASSEMBLY FOR DOMESTIC AND
IRRIGATION SERVICES (OUTSIDE INSTALLATION ...ccooiiiiiiiiieeee e W-46A

3" TO 10" REDUCED PRESSUREACKFLOW ASSEMBLY FOR DOMESTIC AND
IRRIGATION SERVICES BURIED VAULT INSTALLATION) ....ccooeiiiiiiiinee W-46B

3" TO 10" REDUCED PRESSUREETECTORASSEMBLY FOR FIRE SPRINKLER
SYSTEM (OUTSIDE INSTALLATION).......cuiiiiieiiiiiiiieeeemeeeeniireeeeee e seiinneeeeeeee e W47

REDUCED PRESSURE BACKFLOW ASSEMBLY FOR DOMESTIC ANRRIGATION
SERVICE (INSIDE INSTALLATION)W-48

NOT USED ..ottt re e e e e e e ettt e e b e e e e enrnnnnne W-49
REQUIREMENTS FOR FDC AND CHECK VALVE ROUTED THROUGH BACKFLOW
ASSEMBLY VAULT T 2. i e e W-50
PROJECT SIGN DETAIL.....coiiiiiiiiiiiiiiiiemmeeeeeeeeiis e WW-D3
ROADWAY CLEARANCES FOR ABOVEGROUND APPURTENANCES........... W-54
FIRELINE VALVE MARKER ...t W-55
THRUST BLOCK ADJACENT TO VAULT. ...ttt W-56
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APPENDIX W -2
DRAFTING STANDARDS
Also available in AutoCAD format at:

http://www.bellevuewa.gov/utilities maps forms.htm

WATER SYMBOLS ...t eeeeee e sees e ees e eesemee s s et e e ees e eeeenee s A(W2 -1)
SANITARY/STORM SEWER SYMBOLS ..ot eeeeeseseeeeseeeeeseee e eeeneee . A(W2 -2)
SURVEY SYMBOLS ......eeeeeeteeeeeeeeeeeees e eeeeee st eseeeees e eee s ee s eeeees e A(W2 -3)
SURFACE FEATURES/LANDSCAPE SYMBOLS......c.oviieteeeeeseeeoeeeseeeeeeeereneenens A(W2 -4)
SIGNALIZATION SYMBOLS. ..ottt eeee ettt eeem e ees s, A(W2 -5)
CHANNELIZATION SYMBOLS ...ttt eeeee et eees e A(W2 -7)
GAS/POWER/TELEPHONE SYMBOLS......veveveieeeeeeeeeeeeeeseeeeeeeesees oo s eeeesseeed A(W2 -8)
SURFACE FEATURES LINETYPES.....ooeeeiteeeeeeeeeeeeeeeee e seesee e eeeses e, A(W?2-9)
SURVEY LINETYPES......eeiieeeeeeeeeeeeoeeeeee e ee s e v s sveees e seee e es e et semes e A(W2-10)
UTILITIES LINETYPES ...t eeeee st eees st es e A(W2-11)
TEXT STYLES ..ottt eeeee et eees s e st eeem e n e A(W2-12)

NOTES ...ttt eeee et e ettt eemee s e e et e e eeeeee et eeema s e e e ee s s s eeeed A(W2-12)
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SYMBOL DESCRIPTION BLOCK LAYER
EXIST. PROP.
H H ADAPTER, FL. x M.J. WAFM/SAME WA—FITT—3333—SYM
BENDS:
in o 90 DEGREE BEND, FL. WOOF /SAME WA—FITT—3333-SYM
e e 45 DEGREE BEND, FL. W45F /SAME WA—FITT—3333—SYM
v i 22.5 DEGREE BEND, FL. W22F /SAME WA—FITT—-3333—~SYM
i +— 11.25 DEGREE BEND, FL. W11F/SAME WA—FITT—3333-SYM
r[.{ r[;{ 90 DEGREE BEND, M.J. W9OM/SAME WA—FITT—3333—SYM
»{{ ,\{—E 45 DEGREE BEND, M.J. W45M/SAME WA—FITT—3333—SYM
Ao L 22.5 DEGREE BEND, M.J. W22M /SAME WA—FITT—3333~SYM
T+ +—L 11.25 DEGREE BEND, M.J. W11M/SAME WA—FITT~3333-SYM
= HH VERTICAL BEND, FL. - WVTF /SAME WA—FITT-3333—SYM
L - VERTICAL BEND, M.J. WVTM/SAME WA—FITT~-3333—SYM
REDUCERS:
> »i REDUCER, FL. WRF /WRFP WA—FITT—3333—SYM
L »L REDUCER, M.J. WRM/WRMP WA—FITT—3333—-SYM
™ > REDUCER, M.J. x FL. WRMF /WRMFP WA—FTTT—3333—SYM
> > REDUCER, M.J. x P.E. WRMB/WRMBP WA—FITT—3333—SYM
or | REDUCER, P.E. x MJ./FL. x M.J. WRBM/WRBMP WA—FITT—-3333—SYM
TEES: ‘
IXC I TAPPING TEE & VALVE, FL. x M.J.  WTTM/WITMP WA—VALY—3333—SYM
Ay e TEE, FL. WIF/SAME WA—FITT—3333—SYM
+Lp 1Lt TEE, M.d. WIM/SAME WA—FITT—3333—SYM
Tor il TEE, MJ. x FL. WTMF /SAME WA—FITT—3333—-SYM
VALVES:
B " BUTTERFLY VALVE, FL. WBFV /WBFVP WA—~VALV—3333—SYM
XC "C BUTTERFLY VALVE, FL. x M.J. WBVFM/WBVEMP WA—VALV-3333—SYM
X »C BUTTERFLY VALVE, M.J. WBVM/WBVMP WA—VALV—3333—SYM
X v GATE VALVE, FL. WGV/WEVP WA—VALV—3333—SYM
SAME — INDICATES 3333—USE EXST/PRO
USE SAME BLOCK '
FOR PROPOSED.
American Washington A .
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WATER SYMBOLS

DESCRIPTION (ABBR)

SYMBOL
EXIST.

BAV oHu 32 - B

&

I
L
C
I

PROP.

|

GATE VALVE, FL. x
GATE VALVE, M.J.

AIR RELIEF VALVE

BLOW—OFF VALVE
CHECK VALVE
PLUG VALVE

CAP/PLUG
COUPLING
GUARD POST
REDUCER
THRUST BLOCK
WATER METER
FIRE HYDRANTS:
2—PORT
3—PORT
JOINTS:

FLANGE /BLIND FL
MECHANICAL
PUSH~ON /HUB
THREAD

M.J.

(AIR)

(80)
(CK)
(PV)

(cPL)
(GP)
(RED)
(18)
(WM)

(FH)
(FH)

(FL)/(BL FL)

(MJ)

(THD)

BLOCK

WGVFM,/WGVFMP
WGVM,/WGVMP

WARV/WARVP

WBOV,/WBOVP
WCKV/WCKVP
WPV/WPVP
WCAP

WCOUP /WCOUPP
WGP /WGPP
WRED /WREDP
WTB/WTBP
WMET/WMETP

WFH2 /WFH2P
WFH3 /WFH3P

WFL
WMJ
WHUB
WTH

PAGE 2

LAYER

WA-VALV—3333~SYM
WA—-VALV—-3333—SYM

WA—VALV—-3333—-SYM

WA—-VALV—-3333—SYM
WA—-VALV-3333—SYM
WA~VALV-3333—-SYM

WA—~FITT-3333—-SYM
WA—FITT—-3333—SYM
WA-FITT-3333~SYM
WA-FITT—3333~SYM
WA-FITT-3333—-SYM
WA-METR—-3333~-SYM

WA—-FHYD-3333—SYM
WA—FHYD—-3333—-SYM

WA-FITT-3333-SYM
WA-FITT-3333—SYM
WA-FITT—-3333—-SYM
WA—FITT-3333—-SYM

3333 — USE EXST/PROP

SANITARY/STORM SEWER SYMBOLS

SYMBOL DESCRIPTION (ABBR) BLOCK LAYER
EXIST. PROP.
o ° SAN. SEWER CLEAN OUT (co) SSCO/SSCOP SS—STCR—3333—SYM
O . SAN. SEWER MANHOLE (SSMH) SSMH /SSMHP SS—STCR~3333—SYM
m] [ STORM DRAIN CATCH BASIN (cB) SDCB/SDCBP SD--STCR—3333—-SYM
r—— —— STORM DRAIN CULVERT (cuLy) SDC/SDCP SD~—-GLIN—3333—-SYM
@ @ STORM DRAIN MANHOLE (SDMH) SDMH /SDMHP SD—-STCR—3333~S‘
3333 — USE EXST/PR
American | Washington A i
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