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Troy DeylAZAWCINHWEC@AWW, Ton Bunosky/CAWGIANWEC@AWNY . ‘
e Robert & MhnLe;mmeNmmmwwscmww Daborah ¥ uéa UPANWCIAWWECEAWW, darold
JacksnhKAWOAWWECHAWW, Saan GravesMNVAWCIAWWS gﬂi , Romilg
MundyMAWQJWgO%AWW, Grag vﬁ_:npemw%gmwwsc AW, Monty
Pishop TANGIAWWSSEAWW, Asel Wallkonls/VA "“WWS% Douglas J
Woodhouaa/VAWCIAWWECEAWW, Robiert F Mointyre/MDAWS/A s‘gg VIV, Greg , _
Weeks/MOAWD/AVVWSCEAWW, Frod L RuckienLAWGIAWWEC@AWW, Siacy SagarINAWOIAWWSCEAWW,

Brat ColeAZAWCAWWECEAWW, Jelfray W Blun}g(AMWQIAWWSG@AW‘ Todd H
Brown/GANCIAWWSCHAWW, T nluVGlovquCBW BVIWSCERAYWW, Ban ] Claase/t WCIAWWSC @AWW,
Mictingh BolvofSAWOIAWWEC@AWW, Stevin P DiubalaMIAWAWWEC@AWW, Kathy
WitghVNMAWCIAWWECEANYY, Lee A MansloldHAWCIAWNSCOAWWY, Michdel W . , _
Merka/SWUHAWWSCERAWW, Challe Jona !P\WOIAWWSG@&WW. Handy A MooraOAWCIAWWSCEAWW,
Stephan P SohmltADMINGORBIAWWSCEIAWW, Michrt H GMYIMOAWGJAWWSG%AWW, Deivid
Egtonﬁ!ﬂ#&WQfAWWBQ@AW - Bhawi A Seanon/PAWCIAWWECAVY, Mitchell W.
Slayffet/ AWGIAWWSC@AWW, Wyrn E WﬂghUWWGIAWSO WY, Barnus) P - .
FrazsVORWCIAWWSC@AWWY, Alired Yaned CANC/AWWEC@AWW, Craly & Anthony/CAWCIAWWSCEAWW,
Andrew Clatkaon! ADMINICORP/AWWSCEAWW, Benjamin Lewls/CAWGIAWWSCE@AWW, Douglas R
MitaiemILAWCGIAWWS @AWW :

bﬁlu RESPONSE NEEDED - Valve Pracllcs Implarentallon and Tretnlng

o

ol

| am pleased lo share with you an [mplementation plan fot the Valve Operatlan, Inapaction and -
Maintenance Practice (see link below) that was approved last November. The BQP team has been '
working with the Valve Practive devalsprment tam snd the AW Leaning Council to davelop a complete
package of classroom and hands-on Yalning materials and guldelings to Implamant training fn your state

operations, The program has been very successfully plioted In Sactamanto, CA.

What we will nead from you is your spongorship of ihis implemantation and tralning within the operallons
In your state. To get started, we necd fnu to Identify your State Represeritative who will {ead the
implemsntation and training. They will, in turn, identify and work with a trainer at each opersling
center. | stggest that our five smallost states. (4, NM, TX, i, MD) coordinate with thelr farger "partner”
state {CA, AZ, MQ, IN, VA respectively) since | think those larger siate représentativas cai easily cover
the smalier atalés too, The BOR/Learning Councll partwership taam will prapare aind suppai tiese State
Reprosentallves and will reath out to them as soon as they are identiflad, Please refor to lhé atlaghed
word dacurnent which outlines the tesponsibilities of the State Representative (page 1).and the Opérating

Center Tralnare (page 2),

We slready have Siate Representatives Identified for GA (Al Yanez), Nl (Dave Gelonal), and iN (Mitoh
Siauffer and Wynn Wright) and tralning ts moving folwald In those stales, For all other states, wa suggest
you constder one of Ihe'mesn bors of the Valve Piactive DﬂVelOﬁmﬂm {eam or other 2007 Disiroution
Malntenance workshop partiolpants, who are listed In the altached oxcel flle, If you did not have anyong
purticpate or they can not be svallablg, pleass consider an exporiencad Field Qperations manager,
supoarvisor or hourly employes who has,a basslon for oparational excelionce and an Interesl in-delivering

training.

[altachment "Valve State Rep & Trainer guldelines.doc” déteted by Douglas R Amos/SERVCOAWWSC]
lattachment "Workshap Attenttees, R1.x1s" deleted by Douglas R Amos/SERVCOIAWWSEC]

htlp:!ﬁnltanet.a;nwa fernetiyovemance/dogsfops_svd_net_pr_03_valyeolim_2007_11_21.pdf
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Your support and leadership Is critjeal to the succens of this pragram, which we belisve will Improve ouf
opérations companywige. Please lat me know I you have any quastions. | ook forwétd to your feply and

identification of your State Representative;

Steven J, Sweidl .
American Waler - Operational Services
Director, Beat Qparating Practices

800 Wes! Hershey Park I

Hershey, PA 17033

717} 5264607 (offiva)

717) 520-4636 {fax) -

{717) 5742167 {calt)
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Prasoe " yajve Operation, Inspection, and Maintenance Practice

hunational  Operations - Service Dellvery - Field Operations

bractioe g evd_net_pr.03_valveo&m_2007_11_21.doc

PURPOSE

@AMERICAN WATER 2007
Cotnpany Confldential

" The objediive of this practice (herainhfter the "Practioe”) le to ensure that American Water

Worké Company, Inc. and ifs reégulated subsidiariss, Including, for purposes of this pradtics,

- Apnérican Water Wotls Servica Comipany, Ing: (logsthar "Amgrican Water" or the '"Company”)

develop and utllize a cohsistent program to effectively Inspect and maintaln valves within Jts
distribution systéms In order to ensure the operational integrityof these dgsets and to optimize
the ulllizatlon of parsonnel resolrces,  Effective valve maintenance is impartant lo local
operations as a pro-gotive program may Incrpase valve reftabllity, reduce valve failurs, ahd

- gxtend valve life, The fallure of valves as a result of insufficlent mainlérance may, resultIn

extensive damage to Infrastructure andfor property loss, oxiondasd service Interruptians to our |
oustomers and can lead to costly répalrs or replagement aclivities, ’ :

An effectiva valve maintenance program may also provide the follawing benofits to the'
Company: .

+  Monltoring of the system; _ _
»  Asstaling future planning purposes for replacement;
- ¢ Praviding a faster responss to émergency events;
o Minlmizing risk (notably property loss and damages);
s Reduging the cost of repalrsfinstaliations;
+ Reduoing the.lmpact to customers of gervics interruptions; ‘
+  Maximizing the Company's credibllity (o external parties Includin'g regulators.

‘Thig Practice s currently limitad to the followling:

1. Valve Inapection Procediire; ‘ o
2. Valve Inspeotion Data ListValve Atlribute Dala List;
3. Freguency Table for Vaive Inspeclion and Localing.
Fulure amendments to be considered may include;
1, Quldslines and prevedures for repair and replacement;
2. Equipment recommandations for valve operating.

APPLICABILITY

The Practios supporis the Company's Strafegy: Assef Maintenance Management. This Practice
also will support the implemsntetion of the Cemputerized Mainienance Managsment System

(CMMS).
ERAGTICE

One of thé frst questions a locat operaling unit may confront Is how to start a valve program
where s program doés not exist. This Practice recognizes thal in the absenoe of a pre-existing
program, the Implementation of such a pragram may be daunting, Moreover, where valves

Valve Qperatlon, inapaction, and Malnldnance Praclice ‘ ) t of 10
Cparallons - Gevico Dalivery - Fleld Oparations ops_svd_nel_pe.03_valvaolm _2007_11_21.doo
Sponpor: Framkt, Karmann, P.E, . Jatp Adoplad; 19/23/2007
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The primary step to emplay is to refer to the distribution map grid systom to bagln systematically
working through valves by grid using no other criteria other than the map. i

ifdata exists however, & local operaling unit may wish o sequence the grids to fodus on any of
the following aréas firgt:

o Where there have been a high fraquency of maln breaks;

» Valvesin the oldest part of system; _

» Beginning at the source of supply and moving io the extremitles of the system;
» By valve size; '

» Where ciitical customers are logatec,

+ Customer density (when starting a program, the-local operating unit may wish to
inspact and operate valvas in low denslly areas first because fewer customers would
be put out of service as a result of breaking a valve), . )

» Where valve density and redundanoy exlet;

s Hydrant auxiliary vaives where hydrants are thought to be vulnerable to failure: {high
traffic areas, hydrants used by municipality on regular basls, Le., straet swaspers,
fire trucks), .

« Valves in areas of pfoposed Upcoming pipe replacement and rehabilitation

,At the same time, it is racognized that many local aperating unils have pre-existing programs

and employ various methods of inspecting and operating valves Within thelr respeciive areas.
Asoordingly, the followlhg guldance s offersd to these areas as opportunities to improve a pre-

) existing program;
How to Improve a Pre-Exlsfing Valve, Broafam:

1, Identify individual valve criticality In accordance with the Practles; Reliabillty Cenferad
Meinterianse énd apply applicahle mainténance frequencles that are indicated in the
table in Appendix A;

2. Update/expand database atirbules;

3. Examine areas with substantial hetwork activity;

4, Coordinate program with external progiiams, e.g. repaving projects; external construction
detivity; _

5, Coordinate program with other internal programs, e.g. hysdrant inspection and flushing,
Intarnel gonstruction agtivity;

NOTE - In performing any valve wotk, the looal operating unit must consider the impact on
water quality. For example, there may be an impact in the system where, during the operating
of a blowsoff valve, the flow of water stirs up sediment In the main. Water quallty may not be
affecled where the operating of a valve does nat result in flow veloolties sufficlent snough to stir

tp sediment,

Valve Operation, inspection, and Malnlenance Pracilca - 2at10
Operations ~ Service Dalivery —Flsld Oparations ops,_svd_nael_pr._03_valveasm_2007_11_21.doa
Date Adoptad: 1 1/24£2007

Spongor; Frank L, Ketimann, P.E,
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Valve Inspection apd Oporation Procedure
Primary tagks for all Valves; . :

1. Locate valve (verify measurements, GPS coordinates, landmarks);
2. Setup traffic control and observe applicable safety procedures;

- 3, If data exists, review valve size, valve type (builerfly, gate, etz.), the pumber of turng
Fequired to fully open or fully close valve, function of valve (fransmission, hydrant
auxliiary, distibution, zone separafion, single source supply, efp.), diraction to open,
and normal position, Note - If any ihformation llsted above Is iissing, then the valve
should not be exerclded, and rapott these findligs to the employee’s supervisar,

4, Ensure vaive opatation will riot cause damage to the distribution system by ldentifying
ofitioal areas and taldng exira precautions (It is impoftant that valve inspeotions are
coordinatad with the Production Department)

»  Valvés In the vioinity of pumpingfbooster stalions, pressure zone valves,
transmlsslon valves, and dingle source valves are examples of orflical areas;

-» Examples of extra precattions include communjoation and coordination with
the production departmant and the installation of temporary pressure rellef
devices or bypasses. '

+ Varify whether sysiem monltors; like acoustic monitors for leak detection, are
in the area and, if so how they are marked In the fleld.
6. Removye valve box Iid. [f system monitars are located ih valve boxes, exerclse care in
ramoving the valve box lid because Instrumentation and wiring may be atteched o the
lid. The system monltor is generally attached magnstically to the top of valve nut and
newds to be removed pilor to operation of valve, Reporl any damage to your supervisor
and the appropriste Non-Revenue Water management staff;

6, Clean put the valve box If necessary;
7. insert valve key onto valve nut, wheet, or tee head;

8. Exceptas otherwise itidicated In Appendix B, operate valves through a fuit cycle and
leava n notmal cperating position {note: one should conault local progadiire on effective
valve aperating); ,

g6. Count the number of turns and compare with manufacturer specifications;

A, If number of tuims Is not within 80% - 100% of manufacturer spaviflcations
thin operate vaive full aysle two to three more fimes. I the number of fums
does nol changs, the operator should notlfy thelr supervisor.

B 1f numbar of turis excesds 100% of manufacturer spacifications, the
operator shoutd stop vaive opsration and notlfy their supénvisor that the
valve may be braken, -

10, Record inspaction data and refer to “Inspection Data for Valves" In the Reporting Metrics
Section of this Pradtice;

11. Updaie vaive atiribute data to make cotrections or additions;

12. Restore the valve lid and slean up area If nedessary; If present, restore the system
montor, cheaking for good contact with the valve nut. If monitor Is damaged or if unsure

& American
e Water

VYalve Oparation, Inspegiion, and Maintenance Praglica 3of10
Operallans - Setvice Dallvary — Flald Dporations . ops, svd_net_pi_03_valveadm_ 2007 11 _2.doo
Sponsar: Frank L. Karlmann, P8, Date Adopled; 14/21/2007
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of whelher the unit was properly restorad, contact your supervisar and fhe Non-Revenue
Water managerient staff, :

13. Remove the fraffic set-up,

At the same lime, the Praclice recognizes that many local opsrating units may wish o
pursue additional steps dufirig valve Inspection. Below are optional tasks that may be
pursued: ‘

1. Open dowhstream hydrant during valve operation (to scour valve seat, verify positive
shutdowr, discover any closed valvias, ete,) record lost watar. If hydrant is fully
- spected at titee of valve oporation, then record hydrant inspection data In accordance
with Pragtice! Hydrant Operation, Inspection and Maintenanoa.

2. Sowund the valve when fully tlosed, open thé valve and rescund valve,
GA TI0 ESPONSIBILITIES

" Implementation, use and tracking of defined rﬁetr’ics and adoption of the procedurss will ba the
responsibllily of the-Flald Operations supsrvisars and manager of the local operating unit.

REPORTING / METRICS

When Inspeoting and operating vaives, it s racommended that the following information be
captured, Howsver, thls Praclice recognizes that for local operating units beginning a program,
all of this information may not be practical to gather initially, Accordingly, for tha tosal oparating
unit starting a valve maintenance program, it ts recommended that the information appearing in
bold he caplured: ‘

Attibutes for Valves:

1, ValvelD .
2. Legacy Vilve number
3. Locatlon
» strect hame;
closest street address #
eross street;
reference dimanstons {distance, directton, refersnce point);
map page;
valve book page;
GPS coordinaies;
city;
county;
mublicipality;
subtilvisior;
» skelches, If avallable,
Valve size (2" «60"
Operating nut size
Valve type (gate, butterfly, ball, etc.)
Actuator type [manuat, elestrio, hydrawlle, pnaumatio, eto.)
Gear type (non-rising sterm, worm, spur, rising stem, efc.)
. Operaling hut type (sguare, tee hoad, wheel, ofe.)
10. Presstre class (150, 200, 250, 300, 350)
11. Bypass valve present? (Yes of noj

Valve Operation, Ingpection, and Malnlenansa Fraclica dof1d
Cparalions ~ Bervice Delivery - Flold Qperallons T apg, evd,_net_pr_03_valvoodm 2007 _11_21.dap
Spossor: Frank L. Karotaom, P.E, Date Adoplod: 11/24/2007
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12, Seat type {reslilent, brohze, Cl)

13, Joini type (WJ, push-on, lead, restrainsd, flanged, compression)

14, Open direction (loft, right)

186. Normat position (closed, open) .

16. Function (distribullen within gri, distribution dead-end Le. single source, hydramt
auxiliary, blow off, bypass, zone separation, iransmission, servics line, plant dlscharge,
booster station discharge, pump discharge, saw water, plant)

17. Type of acoess (valve box, manhole, vault, pit box, stop box)

18. System monitor installed on valve? (yes or no)

19, Spacial valve box lid or marking? (yes ot no)

20), Matking and-acosss notes {free form)

21, Normal system pressure

22, Number of turns by design (i.e. from ful] open to full closead)

23, Top of main deplh :

24. Operating nut depth

26. Criticality (high, medium, low)

26. Griflcality Identifler (drop dawn llst)

27. Critinality Notes (free form)

28, Inatallation date

29. Manufacturer

30, Manufacturer model

31, Manufacture date

32, Manufacturer torque limif

1l

" 33, Suriace Cover Looation Type (strest, driveway, parking, sldewalk, other]

34. Stljrlff)we Cover Matorial Type {conorete, asphalt, grass, landscaping, gravelfstone, sofl,
brick) -
35, Installation Work order number
36, Status of the asset (aclive, retired in place, retired & sorapped, transférrad, panding, efc,)
37, Inspection Route numbar
39, Inspection Stap/Saguende number
39, Main sfze (2'-60")
40, Main type (Cl, D}, AC, PVC, HDPE, Stesl)
41, Data collected/Iast updated by (pérson’s name and company)
42, Date collocted/last updated
Ispeotion Data for Valves:
1. Numbsr of turms operatad
Minimum number of turng for regulatory compliance (if applleable)
Torgue applled (maximum value or torque curve, If avallable)
Type of aperator uilized (velve key, hydiaulic operator}-
Inspection completed by (petson's name and company)
Time gpent to oporate valve
Positlon valve left in (open, closéd)
Initial divection operated {|oft, right)
Direction operated to open (lef, right)
10, Pasition found in {open, closed, partially opan)
11. Traffic control Utilized
12. DBate and time operated
13. Deficiencjes noted :
14. Any repair work perfamied at fime of inspoction
15, Addittonal vapalr work required (paved over, kox broken, efc.)
16. Was valve oporated per protedure? (yes orno)
50l 10

Vaive Operadion, Inspocilon, and Malnlenance Pranlice
Oparalions« Sarvice Delfivery — Flald Opatations ops_svd, nel pr 03 _valveosm 2007 11 21.doc
8pansor: Feanl L, Kattmens, P.E, . Date Adapted: 11/21/2007
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17, Permit required for operatlon? (yee or no)

18, Parmit Arumbat

18, Permit numbar-axplration date

20, System Monitor present? (yesfho)

241, System Monitor adedualely marked? (yes/no)

ERENCES
AWWA Manual M&4, Chapter 5 *Operation and Maintenance” pp. 48-50.

Sirategy; Asset Maintenance Management

clica; ant Operation, Inspection and Malnten
Practice: Rellabliity Centered Maintenance [under devalopment]
Fl 8

Hydrant Auxiliary Valve - the valve used to isolate the hydrant from its conneating point to the
water main. Sometimes called a lateral valve, hydrant valve, watch valve, isolation valve, or

branch valve,

REVIEW/UPDATE

This dosument should be reviewad two years after lssuanice and every three years theréafter.
The documeht may be reviged, if necesaary, based upéh the results of the reviaw.

Practice Dévelopment Team;
Operating Unit

Title & Functional Offlee Location Rofe

Neme Area (Clty, §T)
Ceritral Region Frank L. Kartmann | Direotor, Netwoskc | 81, Louis, MO | Sponsor
Business Center | Steve Seidl Director, Best Hershay, PA | Co-Lead
| Operating Practices
Business Center | Michael Gray O&M Manager, Best 8t, Joseph, MO | Co-Lead
- Operaling Praclicos

Business Center | Sath Mendeisohn | O&M Manager, Best Harshay, PA Co-Lead
Operaling Pracfices

Tennosasa Monty Blshop Network Chattanooga, TN | Member
| Buperintendent , _
Ohio Sam Frazzini Netwark Operations Franklin County, | Member
Bupervisor QH
New Jarsey Pave Gelona Constriclion - | Atlantic/Canpe Wember
o ' Supervisor . f_u_}ay. NJ
Pennsylvania Shawn Scanlon Network Supenvispr torristown, PA | Mamber
Callfornia Al Yanez ' Oharaiions ' Newbury Park, -Mambef
‘ 'Super!nte_nde_nl_ CA : ,
Indiana Mifchell Stauffer | Fleld Sarvice Greshwood, IN | Mernber
Representative ,
Valve Operglicn, Inapaction, end Maintenarics Praotics Bal i

Oparatlons ~ Sarvige Belivety ~ Fiold Operatlans ops_svd,_nel_pr_£3_valveodm_2007_11_21.doo
gpongor: Frank L. Karimann, P.E. Dute Aopled; 117212007
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Sppngor: Frank L. Karimann, P.E,

SAMERICAN WATER 2007 il
Conpaby Confidentiel s Watar
'Funqtionaf Reviewers! , .

Opﬂmtting - Name Tifle & Fungtional Area Qﬁzgﬁéog.%;ion Reviawed
Long Island . | Ben Claase Notwork Manager Lynnbrook, NY [}
New Jorsey | Robert Maclean | Direstor, Field Operations | Short Hitls, NJ %]
Pennsylyanta | Brian Hassinger | Nefwork Director Hershay, PA. ]
Virginla/MD | Albert Walukonls | Network Superintendent Alexandria, VA &
"Wost Vigginla | Menry Perkins . | Network Supervisor Charleston, Wy 7}
Kentucky Jarold Jgckeon Nelwofk Supervigor ' Lexington, KY %) ’

| Tennssase | Mahly Bishop Network Superintendent Chattanooga, ci]

TN _
Ohio Gavld Little General Manager, Network | Marlon, OH =
Indlana Biaoy Sagar Gonaral Manager, Nefwork Gréenwood. IN 4
linols Fred Ruckman | General Manager, Network | Relleville, ft. iEi
lowa Audie Foster Operations Supervisor - Davenport, IA W
Missour] Grag Weeks General Manager, Netwark | Joplin, MO 4]
New Mexloo | Kathy Wright Nefwork Managar Clovis, Nt i
Arlzona Froy Day | Produotion & Operations Phoenix, AZ ]
, Director .
Californla Tom Bunesky ' Netwark Oparations Chula Vista, OA |
. . Diractor

Buaineas Pave Hughas Infrastruciure Enginser, Voorhees, NJ i

| Ganter Innovation & Environmental

e Excellonca '

Approvers: i : _

Operating Unit Nate Title & Functional Area fo:gt:t;og?_}lon Approved
Centfal Region | Doug Mitohem | VP, Service Delivery §t Louls, MO ] '
Eastern Divislon | Wayne Mgrgan | VP, Opsralions Ghetry Hill, NJ 2]
Eastern Division | Btian Director, Nelwark Harshey, PA -

) s Hassinger 7
Western Region | BanLewls | VP, Bervias Dellvery San Marino, CA ]
Busihess Center | Steve Schimiit | VP, Opearational Voorhaas, NJ %
Servitas
Criginal Adopted, 11{21/2007
Revised Adopted: Mot .applicabla
Date of Lagt Review: Not.applicable
7of 10

bps_svd_net_pr_ 03 valveolm 2007_11_2M.dec

Dats Adopled; 11/24/2007



OAMERICAN WATER 2007
Company Confidantial

. Alﬁerican |

- Wat

er

APPENDIX A: Walntenance Tasks & Fraguency Table,

Trogueicy . Work Loa Sperinlty :
Activity/ Tusk| Criticallly Trlggé.- Yilue Hoirs | #Stolf ‘Tools/Skilly Comuients
, Increase relféb!ﬂt_y,
Inspact antt . keiduce failuri,
dgﬁﬁ)ﬁgﬁn' High Time Amually |9 12+ | Valve keyfperator | extand valva life |
wystam Medluiy Time Gvery2ys | 1., | 1-2* | Valve keyloperalor Same
ransmiasion .
valves Low Fire {EveryBymt] 4 i:2¢ | Valve keyfopuralor Bame
Mup, magnellc
lacalor, valve
aketch, velve hox Efsire
High Time Annuslly 0,26 1 olsaners gocasalbility
Map, magnallo
looalor, valve
, Bkelch, valve box Ensure
Med|um Tima Every2yre | 028 1 cleaners gooeasibily
| Map, maghatlc
logator, valve
sltatoh, valve boy Ensura
Low Jims Every Gyiet| 0.28 1 .__cleaners pecassibility
Map, magnatic
Locate . locator, valve
drahionlion Aclivily (new paving, [Wiihin 1 yr. of skelch, valve box Ensura
system valvas Low const. eto)* golvily 0.26 ¢} clofiners accaggiblilly
: Petarmine
: aceessibtlily and
High Tims Anpusdly | 0:33 -2 | Valve keyfoperalor joparaling condiflon
! Delarmine,
‘ ) : accedsibilily ant
- Medium T Bvary2ys | 083 | 12 | Valve keyoperalor joparating condition
Inapest and '

Operale Dalarmine
disiribidion . acasysiblily and
system vaives Low Flvia Evary 5 yis* | .33 1:48% | Valve keyloperalor joparaling gondilion

Detarming
) acoassiblity and
High Time Annualiy 0,33 2% | Valve kevioperator |operafing condiion
Delermina
A accesshiily and
Madlum Tihe - Every 10 yret 0,33 1-2* | Valve keyfoperalor |operaling condilion
Inspect and
Oporate Datarming
hydrapt ) accassibilly ang
auxillary valves Low Time Every 10 wsf 0,33 -2 1 Valve keyfoparalor joperaling condition; -
Valvo Operation, Ingpactlon, and Mainananoce Praglice - Bof10
Operitions - Barvics Delively « Fisld Operallons ops_svd_n

Spondor: Fraik L. Kertmann, P.E,

Dale Adepted: 11/21/2007
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NOTES TO APPENDIX A

Thie {able indicates the valve maintenance activities to be performad, the frequency thal the
activities should-ba performstl based on valve ¢ritfoalty rafing, the estimated number of hours
and staff membere nesded for the wark, an‘d_the reed for any specialty tools/skills.

in the eolumn marked "Work Load," the Practice sets forth an estimate for the hours required for
the maintonance work along with en appropriate nuimber of employees to petform said work, in
reviewing these guidelines and in détermining the proper number of sinployees needed, a
guporvisor should cansider the individual characteristics of the neaded malntenance Inoluding
the traffic conditions, safaty of smployees In the divén area, and fhie difficulties that may be
anticipated because of valve size, conditlan, logation, and any other relevant information. The
sstimations are not meant as the enactmant of any rule upon supeivisors, Rathar, the
aatimations are meant as a gulde,

Addltionally, tha following orltertd is offérad for supervisors when applying the Frequency Table:

s The triggers for locating low crilicallty valves are paving raconstruction programes, new
constriation projscls, main extenstons, éte; . '

+ The Practice attempts to provide a general framswork for valve Inspeotion sven though
local and/or state regulatory retulrements may differ, Where suoh regulatory
requirements differ, it Is suggastad that the Implementafion of this Practice mey
encorage regulatory agencles to rasonaidar the requirements that the taw may ourently
Impose. In other words, the regulations may be antlgydted and nof reflact ouerent
practloe in the waler industry, The successful implementation of a valve malntenance
practice that differs In some-manner from the regulatory requirements may support
modifioations in the regulatory environment.

+ Fraquency value for operating and looating low critioality transmissfon or distribution
system valves (evely five years) (s the recomimerided value, Varied state regulatory
compliance lssues are to be considerad whan determining the atiual frequency value to
be implemented at a specific operating unit,

« Frequency value for pperatinig hydrant audllary vaives (every ten years) is the
recomimended value based on the seouring aclion of vaive sests dufing hydrant
inzpection. Varled state regulatory compllance lssues ate to be considered whan
determining the antual frequency value to be Implemented at a specific operating unit,

Yalve Oparotion, inapestion, and Malblenance Praclice . Dof10
ops_gvd_net_pr_03_valveosim_2007_11_21.doq
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Appendix B: Vaives Needing Spocial Operatlonal Conslderation
Funstion: “Transmission, Zone Separation | Single Source
Discharge of Valve . {dead end),
Planht, Booster “Distrlpution” or
Station, ot Pump servion line
Valves valves
Norinal Open Closed Open
Poslition: ' .
Oporation Opatata'a Qperate slowly to | Operate a
Sieps: rainimum 15% full open and mihimum 16%
ahd a maximum | baok to full and a maximum
of 25% of fotal | closed while of 256% of turns.
turns if erttical mohitoring and :
but & full slose & | confrolling
full open i non- | presstié on low
critical sidle by flowlng
hydrant on low
pressure side of
valve
Valva Operatlon, Inspeotion, and Malntanance Practice 106f 10
Operaiions - Seivice Delivary — Fiald Oparations ops._gvd,_net_pr 03 valveodm_2007_11_21,doo
Date Adapted; 11/2172007
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. Exercising Line Valves

What is In the SkIll Package?

1, The ¢omponents of gate and butterfly valves

2, Normal operation saguence of gate and butterfly valves
8 Typloal valve numbaring methods

4,  Vaive daty collsction provedure

B, Proper valve destription

6.  Proper valve oxerclsing procedure

Frerequisite

1. Gompletion of trafflc control skill package

OACH Publigations- wiww.acip.com, 2006
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Exercising Line Valves - Dave Gslona
Introduction _ _
Skill Package Focus This skiif packsge I8 limited to water distdbulion

aystem line valves used for on and off operation, Othay
types of valves, such as PRVs, allituds vaives, et are
disoussed In additional kil packages.

Cormon Types The most cominon types of valves used for on and off
or Isclation operation are:
*» (Gale
# Butterfly.
+ Ball
v Plug
» Eccentiic
« Globe :
Of the above valves only gate and butterfiy valves are
typloally used in water distribution system lines. Thus,
these are the only valves disaussed in this skil
package.

Baslc Valve Nomenclature Almost all valves have the following components;

« Body'~ the porlion of the valve through which
waler passes.

+ Amovabie closure? to-allow flow to be controlled,

+ \falve soat - the devioe that the movable closure
comes In contact with inv order to eontrol flow,

« Bonnet® - The upper portion of the valve, commonly
contalning the valve stem,

« Valve stem - The dévioe that is moved In order ta
atjust the posiion of the movable clesure,

«+ Oporator’ - The device that Is tufned twisted or
moved and Is attached to the stem. Typlgal
operators &re two inch syuare nuts and hand
whests,

« injel connections.

' Body - The main portion of s valva, Commonty santainlng the valva seat{s) and inlel connectians,

2 Movahi Glosura ~ The porlion of a valve thal Is movad into the floww 1o elther control the How or stap the fow,
& Bannel « The lop of & valva, housing the packing box, theotigh whichi the valve stam must pags,

4 valive Qperator - The device to which power ls applled to Wrn & valve stem. Common valve operatars are wo-

Inch squats nols or whaels,

PAOR Publlcations- wyw . aorp.eom, 2008
Conlent vsed with parmisslon of ACR Publioations B
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Valve Descriptions

Gate Valves
Types of Gate Valves

Advantaget of Gate Valves
Disadvantage of Gate Valves

Single Disk Gate Valves
Use

Fingle Disk Gate Valve

Components

There ars six diffarent types of gato valves: the single
disk, rbalffent seat, double disk, OS & Y, shear gate
and the silde gate. OF & Y gate valves should not be
pladet] utiderground anil thug are not discussed in this
skill package, Sheat gate and slide gate valves are
discusssd In the raw water Intdke akill package,

Al gate valves give the advantage of a full flow

through the pipe or opening when the valve Is dpen,
They offer vety little tlow restriction resulting In low
head lass, )

The mejor disadvantage to using gale valves Is they
are vary difffoult to open under high presaure
vondliions, Especially when there is a sighlificant
preésure differentlal across the movable closure.

Single disk gate valves are commonly used in small
sizgs, loss than 4 Inch, and In low presstire
cohditions. There are very diffioult, if not impossible
to open unider high prassure diffsrential conditions

The body of & gate valvg sontalhs the valve seatand
fhe inlet konneotions. The urérar porlion of the valve s
oslled the bonnet and js used to hold the movable
olosure when the valve |s in an apen posltion, The
movable closure Is & sihgle wedge shidnet devica, The
stom Is threaded into the movable closure and when
rotated, moves the olostive up and down, At the top of
the stam |s the operatot, typloally a 2 nchi square nut or

-a hand whesl, Hant whesls are popular on smalior slzes

and valves used inskie of bulldings, The square

SACH Fublleations- www.acrp,cont, 2006
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(OP-16) Exerclsing Line Valves

Operation

Rising and Non-tsing Stoms

Resiliont Seat
Relatively New

‘Resflent-Seated Gate Valve
Courlesy of Kennedy Valve Mig. Co,,

Uae

nut ls used on valves blaced underground. At the top
of the bonnet e the paekirig pldte, which holds the
packing or *O" ringa. On small valves, paoking which
Is compressed by a pavking nut s most coimron, The
packing andfor "O” 1y is usgd to control laakage
around the stem.

To close the valve the stem ls rotated and the wedge
shapéd closure Is foreed Into & seal. When the stem Is
operated in the opposite direction the closute Is ralsed
inte: the bonnet,

Thare are iwo stem types available: the rising and
nor-rising stem. With the non-iising stem the closure
fs threaded up and down the shaft as the stem Is
rotated, With the rising stem there & a threadaq
oollar at the top of the honnet, The stem moves up
and down through this collar.

One of the major addliions to the gate valve fletd
In recent years is the resilient seat gate valve, The -
resillent seat gate valve Is & single disk gate with a

rasillent face on the gl
e

s B
G ] (Bomed)
Bohmzf )

o

ioith ) Dtk

The resliient seat gate valye can be. used in any posltion
where a standard gale valve Is usad. i offers the
advantage of requiring less fores than & standard gate
valve to open and dlosé. ,
The bady is commonly made of cast iron and Iike othet
gate valves contalns the valve seat and Inlst connections.
Notice unilke the standard gate valve there Ia no groove
tn the bottom of the valve bedy, Above the bodylsa
standard gast lren bonnst, The movable closurelsa
single wedlge shaped disk with & raslliont material on one
or hoth fases. Commonly this disk is flat on one side and
watlge shaped on the other wilth resilient material on the
slopad fage.

SAOR Publications~ www.acrp,oom, 2000
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Dperation

Double Disk Gate Valve

Most Common

Compahenis

Operation

[ e ]

idsuRs

A standard stem and oparator are used to adjust the
position of the closure. The seat Is the valve body itself.
Leakaga around the stem s controlled by one of more "o

rings.

To ologe this valve the stém [s rotaded and the closure ls
moved downward wadglng sgainet the bottom and Ihe
sadt of the valve body, To opan the stem is roteted and
the disk moves upward Iito tha bonnet. These valves are
avaliable In rising and hohwrising stem configurations.

One of the oldest and mpst common valves folmd In water
aystems ls the double disk gate velve. This valve Is used
under nermal of and off control conditiens,

Doubte dlisk gate valve bodles are avallable in PYC, brass .
and oast iror, In size's larger than 8 Inohi cast iron 13 the
fnost commen, The body containg the two brass valve
seats set parallé! to one ancther, The uniguenese of this
valve Is the movable closure. The alosure s made of two
parallel digks separated by some type of wadging device,
A srandard brass stem is Used to move the closurs up and
down between the body and the bonnet, Leakage around
the stom ls control by packing or “0" rings.

ooy

i1

Whan tha valve is in an open position the double disks are
sompletely oul of the flow path and storsd In the bonnet.
As the valve approsches clésure & tise In the casting at
the botiom of the valve Is forsed against some type of
wedging assaﬂﬁbty ihat is between the two disks. The
wedge assembly pushes thé two disks agalnst thek
respective seats, Twisting on the stem places pressure on
the top and botiom of the wedge fording the disk agalnst
Ihe seats, The wadge assembly dasign Is unigle for each

manufacturer,

BACH Publications- Www.acrp.gom, 2008



Opberation
seguenos
of double
sk gate

Warning

085 & Y Valves

Rising or Mon-rlsing Stem

Useqicb‘&‘!’

-ghatild never be burlad In the ground, There

{OP-18) Exsrolsing Line Valves

Notice that at the botlom of the bodly there is a channel,
Thia channel oan fill with siit. When closing the valve, if
it does not stop the flow of water, baok off o the stem,
ratse the closure and aliow the flow of water under the
closute to removea the slit. If after several up and down
actions, the sllt ls not cleared then no further
improvenient In flow controf oan be made. Over
tightening ihe stem can bend the disk and cause the
leakage to increase,

The stem found on a gate valve may either be rising or
non-rising, Non-rlsing stems are used In most
underground installations. In non-rlaing atem gate
valves, the movable closura moves up and down the
stem as the stem totates in the bonnet. In & rising stom
pato vaive the movablé closure is cannscted to the botlom
ehti of the stom and aves up ang down with the stem,

-

Rising stem gate valves are aldo called outside
stem & yoke (08 & Y) date valvos, Thege ate
normally as |solation valves i PRY stations,
altitude valve stations, and pump stations, They

major advantage Is they allow sasy
determination of whother the valve Is open or
clasad, :

QS &Y
Qate Valve

©ACR Publleafions- wwwactp.com, 2006
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Valvos with By-Pass

Valve Pasition

Using a Bypase

In most ulllities gate vaives installed on 12 Inck and
smaller lineg are Instalied in a vertioal positioh, On 16 inch
and larger lings, pate valvas are mounted horizortally.
Large gate valves desfgned to be installed In a horlzontal
position are usually purchased with & three or alx-inch
bypass hullt arotnt the valve. In addition, the movable
olosure is supported on & tracl to prevent it from dragging
on the sids of the valve when It ls opened of closed,

L] . -
te valve Is shut down and the presstire differential across
the valve bacomes signitioant, the vaive s very diffioult to
open. Undar this condlitton, the bypaas is opened first, thugs
aqualizing the pressurs on the two sldss of the valve and
making It much easior to open,

GAGR Publivations wyw.aorp.oom, 2008
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inlet Conhestion to Gato Valves

Less than 2 inch

Larger than 2 Inch

in gate valves [ess than two inoh the Inlet adnnections
are bagically imited te thfaaded,'gluad and.sofdeted.

With valves larger than two inch the Inlét connections
availabile inolude:
¢ Threaded |

s Hyb for DCIP, PYC and AC
» Mechanlcal Joint

» Flanged

¢« Victaulic

» Drosser conneation

+ Splgot

Qe valves are also avallable In a combination of any of the two common connectiona, A flange
by mechanical Joint gate valve [s a very common device for connecting a tire hydrant to a

flanged tee.

Gaie Valve injet connactions

GAGH Publioationsr whw.acrp.com, 2006
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Butterfly Valves
Two types

Bxample of bulterfly valvé
! with reslllent fabe o the
movable clostre

{308

Advantages.

Disadvantages

<o

There are two lypes of butterly valves: those with & resillent
face on the movable closure dnd those with a restllent lace n

the valve body.

rator ..Body  Movable Closure

r Haad

The nigjor advaniage to uaing a butiartly valve Is the ease of
apehing the valve under preasura. It i sasier to move and
rerjulres far fawar fuins ihan a gate valve.

The major disadvantages ta using bultenily valvas |s they
provide r restriolion df the flow path and thus higher head loss

~ than a gate valve, Under high veloalty cordllions the movable

tUses

Caomponents

Operatlon

Flow Controf

closuie can vibrate calsing sxcessive water harmmat.

Buttenfly valves oan be ysad in most conditions calling for
on/off controi and thrattling, The-exceptions ars thay should
not be used on {ha dad fo & fire hydrant or the suclion side of
an end-suation cenlrfugnl pump.

The butterfiy valves most commonly used in water systoms
use & east ron body and vast iron movable closure. Thera Is
a resilient facs elfher on ihe bady or olosure, A gear haad Is
usad to transier energy from the bhetatbr to the stern, A ohe
guarter rotation.of 1he slern moves the valve from full spen to
fUiff closs. Typlcal operators include 2 Ineh'square nuts, hand
wheels, alachlo motots, pneumatio and hydrautic rams,

The operatlon of tha butteifly valve l velalively simpls, A 3/4
turn of the shaft moves the closure from Tull épéen to ful
elosed. When the valve Is In the full open position the
olosure s i1 Ine with the flow, Wheh olesing, a buflerly
valve may have a lendency to vibrate durlng the jast 1/4 to
173 of the ravel of the closure.

Other than In the firat 174 to 173 of the trave! of the closure
the hutterfiy valve can be usad for fiow contrd], This glves I
an advantage over the gale valve. Thia gate valve shold
never be gsed for flow cortrol, The movahle clostire will rattie
againsi the seat and wear a groove in the disk and the seat.

©AGH Publlcations- www.aorp,oon, 2006
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Inlet Connecticns on Butterfty Vilves
Lavger thai 2 inols : With valves largsr than two inah the inlet conneations avafiable

inolutie:
* ‘threaded

¢ Hub for DCIF, PYC and AC

-+ Meghantogf Joint

+ Flanged

« Viotaulic

v. Waler - & spegial )6[ni~!hat allows the valva to be

placed betwesi lwo flahges
o Spigot

Bulterly valves are also available In a comblnatien of any of
the two common conneslions,

sl

Mechanical Joint
Flanged " Wafer
Courteay of M & H Yaive Go. Courlesy of M & H Valve Co.  Cotnlesy of M & H Valve Ce.
ijber Vatve Descripilon
Desoription Sequence )
in erder to properly desoribe valves, the following ssquence should be used:
1. Size St by giving the valve oize.
2. Valve Type Nex give the valve tyne - elther gate or buttarly,
. 3, Boiy Materlal 'The hody iaterial Is next, Velves are matla Yrém plastic, brenze, gray

oat lron, and dustile cas! Iron.

4. Connectlon Type Nowr klenflfy the typa of connisotions. Valves oan be purehased wilh 4
: wide varlaty of inlet connections, The most.cominon gbnhaotions are

tiange, hib, and mechunical folin’. Valves may also be purchased
with a cembingtion of conpaotiona, sugh as hub on ene side ahd
meolianienl jainl on the elher, In addlion o the iype of connection,
{he piping material must also b Identiled, This two most Gormmdn
hub 5izes are 1PS (Iron plpe size usad by PVG pressura pipe) rad
CIP (vaet rori pipe size used by DIP aild PVC dass pipe), Hub and
machanical joint senneallans ara tha mast common, '

SMechanical Jolnt - A Joint used on oast iron vatves, fittings, fire hydrants, and oast fron pipe, The Jolnt
consists of rubbar gasket and follower rings (hal are held to a flange by & row of bolts. The gasket la
ecmpreased beiwgen the follower ring and the flange seat. .

@ACH Publications. wyw,aoip.com, 2006 ~10-
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B, Oporator Type

B. Pfassuie

7. Spacial Conslderations

Example | .

"The deiertption of the operatornésds to indiaate fype and shape,

Common eperators are the lwodnch dquare nut; hand vihiesls, and
sleotslo. Two-noh gquare oparaling nuis ara the masl.common for &l
undarground installatiohs, .

Operating prassure s next, The pressure rating ls an

Important part of the desorlplion. Velves dre manufactured for

preasures from 128 psl 1o 8000 psl. The most common

grsessu’ra ratings used In water distrlhution syslems are 200 o
0 pst,

One of the most fmportant areas of the desoription Is the
spectal considarations sgotion. This section covers lhe
number of discs and the type of valve seals. |t desoribes if the
slom i risiny or non-rising and if the type of packing is
conventienal ot "O" tings. It slso covers the direolion of
roiation of the shaft to apen the valve and glves spectal
informalion on valves that are to be mourtted herlzantally
rather that vaiically,

In sutimary, the adjacen valve would be desctibad és-a slx-
inbh gate valve with cest Iron body and machariical joints, two-
inoh. acuare operator nut, 200 psl
wiih doulrle dise and nonlsing
stém, Most ttllitiss standardize on
valve types, pressure ratings,
operating nut size, and spachal
vondllions. Therdlore, this vaive .
oould ba desoribed as a sixdnch /7
MJ X MJ gate velve, . i (

BSAGR Publlealiohs- wiww.acrp.com, 2008
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Valye Boxes
Dasoription

Paralle! to Stom

Example

' Valve boxes should be instalted with each valve. A

valve hox may tefar 1o a vallt or tubular structure that
allows dirent atcess lo the valve opetating nut, They
méay bs made from cast iron, steal, PVC, concréte or
athar materials. It is desirable to use valve boxes with.
litls made of cast iron o steel to make it easler to find
the valve box with & lins finder,

They must Instalied paraliel to the alighment of the
valve stem. The aperating nut should be centetet In the
hox, The biox should hot touch the valva and should be
at least two inches above the main,

Tha example below shows a three pleces cast Iron
valve box Instalied in & concrete strael, The area

- around the valve box is asphalt, Thé utllity from which

Plan View of Valve Box

this drawing came Uses this process to make It easler to
aacass the valve box, Asphalt s easiar to remove by a
flold orew than concrete. .

Upper angd
lewer porilon
of typlesl cast
Iron valve box

| —

Profilo View of Valve Box

@AGR Publications- www.aorp.cony, 2006 '
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(OP-«16) Exerclsing Line Valves

liitke Gray

Two Divisions of Wark There ate iwo malor divislons of work required for
: : implamenting & vailve exeralsing program. The firal is the
olfloe work and the second le the field work

Office Procsdure
Maps
Valvda Data

atja For Whare To 8la

The piimary step ko employ ls to 'rafqr to the distribution map grid systern 16 biegin systematic
thirguish valvas by grid using no other ariteria other than the map. '

{f dala exists however, & local oporating unll may wish to saguence the grids io focus on any of the :
foltowing aress firsi: '

v Where thare have been a high fragueney of mein breaks;

s Valves Inthe oldest‘part of systerm;

« Beginning at the sourca of supply and movingo the extramitias of tha system;
¢+ Byvalveslze; '

¢ Where oritlcal custormars are locatad;

+  Guslomer density (when starting a program, the looal opevating unit may wish to Inspact and
operata valves In iow densily areas firat bacause fewer oustomers would be put out of servios
as a result of breaking a valve); ' .

»  Whaté valve denilty and redundansy exdst; :

e Hydrant awxliary valves where hytitanis are thotight to be vulnerable to failure (hlgh traffic
© anaas, hydrants usad by munloipallty on vegular basls, |e., slresl sweepers, fire trucks),

s Valves in areas of propossd upcaming plpe replacement and rehabliitation

ra sl

ally working

At the sams tims, it Is recognized that many locsl operafing unlis have pre-exiating programs and employ

various methads of inspacting and operating velves within thelr respective areas, Accortdingly, the following
guidancé I olfered 1o thest arsas as opportunitiea 1o Improve a pre-exlsting program:

Howle Improvs a Pre-Exlating Veive Program;
1. tdentlfy individual vaive criticality In accordance with the Praciice: Relfablilly Centered Malntenance
and apply appllcable meainiénance frequensies that are indieated in the table In Appendix A;

Update/expand database attributes;
Exarhine arsas with subatanilal network activiy;
Coordirate program with exteryal programs, e.y. repaving projects; extemal construation activity;

. Coordinate program with other internal programs, o.g. hydrant inspection and flushing, internal
canatruction activily;

NOTE - In parfonming any valve work, the logal opstating unit imust consider the Impact on watsr quality.
For example, there may be an Inmpagt In the system whers, during the oparating of & biow-oll valvs, the flow
of watar stirs up sediment In the main. YWater quality may not be affectad whera the operating of a valve
doey not result In flow velocitips sufficient enough 1o stir up sediment,

;oA oo

DACA Publlcations- Wyww.aotp.cam, 2006 . -18-
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The firsl step in develo In? and implementing & valve
axargising program is tEa poation of the valves ¢h the system
map,

When Inareuﬂng and oparaling valves, jtIs recommended that
the following information s captuted. Howaver, thig Practice
recognizes that for loval operating Units begirning & progeam,
all of this information may not be practical o gather Inttlafly,
Aocordingly, for the lovel operating unlt starting a vaive
malntenance program, It i8 recommended that the Information
appaaring In bold be caplured:

Attribntes for Valves!

1. Valvs Il .

2.. Legaoy Vaive number

3. Looation

»  strest name;

closest strast address #

croas siroet;

referonce dimenslons

(distence, dirastion, reference polnl;

map page;

valve book page;

GPS coordinates;

olty;

county;

muhioipality;

subdivision;

s sletphas, if avallable,

4, Valve slze (2" -60")

5. Opetating hiil slze

6. Valve type (gate, butiarly, ball, atc.)

7. Actuator lype (mahudl, eleckio, hydraullg, pneumatls, eto. }

8. Geartypa (non-nising stem, wor, spur, rising stem, elo.)

9, Opertting nut type (square, tes head, wheel, elc.)

10. Prosstie slass (150,200, 250, 300, 950)

11, Bypabs valve rresanl? {vés orno)

12, Seat type (resiilent, bronze, CI)

13, Joint type {MJ, push-on, lead, restralned, flanged,
compression)

14, Open direction (lgft, right)

15, Normal position (closed, open}

16, Function {distibuilon within orld, distribution dead-end i.e,
single soures, hydrant auxiliary, biow off, bypass, zehe
separation, fransmlsslon, servive line, plant dischargs,
khostor station dlacharge, pump disoharge, raw water,
plant)

17, Typa of aceess (valve box, manhols, vault, plt box, stop
box

18, Syalem maonltor Instadfled an vaive? (yat or o)

9. Speslal valve bex lid or marking? (yes or no) -

20, Maridng and dcoess notes (free form)

21, Normal systém prossure

29, Number of tumie by deslgn (Le, frov fulf open to ful]
tlosetl) :

# w =

* & @« ®»m T W &
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(OP-18) Exercising Lins Valves

28, Top of maln de, dp
24, Oporating nut depth

25, Cllleallly (high, medlum, low)

26, Cnitlpallly Ifontiller {drop dowm liat)
BY, Critloslity Notes (free farm)

"28. Installation dete.

29, Manufacturar

80, Manufaoturer model

81, Manufaoture date

82, Manufagiurer torque limit

28, Surface Cover Looalion Type {strest, drlvaway, patking,
sidawalk, other’

@4, Surfaos Cover-Matetlal Type (concrels, asphalt, grass,
lanclagaping, gravelfatona, solf, brlok)

6. nstaiatlon Work order sumboF

56, Status of the assat (avlive, Yellred In placs, relired &
sorapped, iransferred, pending, sto.)

37, !nspacllon Fioute number

38 Insracuon StoplSaquence number

30, Main sjze (260"}

40, Maln type (C), DI, AG, F'VG HOPE, Sleel)

41. Data collected/ast upc!atad by (person’s name and

company)
42, Date oollected/last updaled

Inspecifon Datd for Valves:
1. ~ Number of tuins operatett
2, Minfmum number of turns for regulatory compltance (if

applioabla)

8, Torque applisd (mazimum valie o torque stitvs, Iif

avallable)

. 4, ‘Typd of aperator utilized (valve kay, hydraullc operator)

6. Inspection complefed by (persoi's name and company)

6. Time spunt {o operate valve

7. Poshiot valve feft in (open, tlosed)

8. Initlal diraction eperated (left, right)

9, Direotlon oparatad to open (laft, right)

10. Pogition fond In (opan, closed, panfally operi)

11, Traffic control intizod

12 Date and time opesated

13, Defiolencles noted

14. Any repalr worl performe at time of inspaction

15. Additional repair work raqulred (paved over, box
bl‘ DI{BI'I. oto )

18, Was valve operated per procedura? (yos ot no)

17. Poimit raquirad for operatlon? {yae or nod :

18. Poimlt pumbai

19, Parmlt number expiration date,

20, System Monltor prasent? {yesfno)

21, System Maonltor adequistely marked? {yesfnn)

T
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(OP-18) Exerclsing Line Valves

Valve Exereiglng Proggém «_Frequenoy Table - APPENDIX A .

Fraguency Work Load: Speclalty
Activity! Task| Crltieality Trigger Valie Hours | #Staif Taols/Skills Comninis
Iriepect and ; inareaag refiabllity,
Qpdrate ' reduos feilure,
d;'s_i{ibuﬂan High Time Annvally | 1 12 | Valys kelfoperalor | extend valve fila
apéton A .
im!namisslon | Madium_ Time Evary 2 yie 1 1:2*_| Valva keyioperator Bamg
valves
Low Tlmi BvetyByre*]| 1 120 | Valve kevlonerator Sae
' Map, magratic
fooeator, velve
' v skeloh, valve box Ensure
High Time Anpually o028 | .1 glaanere -aecossiblilty
. Map, magnollo
focator, valve
L ocato _ skatgh, valve box Ensuré
distibution Madiurm Time Every2yrs | 025 1 olganora agnossibily
faystam valves Map, magnetic
lngator, valve
. skelch, valva box Ensure
Low Timo BvaryByts* | .25 i _oléaners acoeasiblily
Mo, magnetic
Iogator, yalve
Aathity (new paving, [Within 1 yr, of skeloh, valve box Enstira
Low oonst, ele.)" aclivity 0,28 i cleaneys aceesslblly |
Determine '
" : - | accessibillty and
High __Time Annually .83 1-2* | Valve kevfopsralor [oparating eondlllon
Inspact ans ' .
Oparate " Delarming
I{dlqi,tlbyﬂm - aocessibillly and
syStarm vaves | gy Timo Bvary2yrs [ 083 | 12 | Valve kevfoperator |operating cofidition
Dotermine
_ acaessibilly and
Low Times Evory Gy | 0,38 12" | Vaive kevioperator joperaling condlion
Detarmine
acosaglblity and
High Tirme Annually- | 0,83 1-2%_| Valva kev/operator Joperéiting condliion
Ihapeol and
Operata Detorming
hydeant L ' , aogesslbilly and
auxiliary valves  madjum Timo levery toyrs| 0ss | 1:2% | vave keyoporstor. opatallrig condiian
Dotermine
: agoessibilly and
Low Time Evary 10visY | 0.83 1:2* _{ Valve kevioporater Joparating condiiion

@AGH Publicallong- www.anrp,oom, 2008
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(OP-16) Exerolsing Line Valves

NOTES TO APPENDIX A

Thie table indicates the valve malttenante acllvities to b performed, the fréquenqy thathe
activitlas should bie performad based oh valve citicallty rating, the estimated number of hours and
staff members neadad for the Wotk, and the nead for dhy spealatty toola/ekiils, :

Irs the colurmn marked “Work Load," the Practice sets forth an estimata for the hours required fof
the malntenance work along with ah appropriate number of employaes to perform sald work. tn
reviewing thése guidslinas andl in determining the proper humber of smployees needed, a
supervisor should consider the individual characteristics of the riseded malntenance Including the
traffio conditions, safsty of employees In the glven araa, and the diffloullies that may be
antioipated beoause of valve size, condition, fozation, and any olher relovant Information. The

" sstimallons are not meent as the enagtment of any rile upon suparvisdrs, Rather, the

ssiimations are meant as a gulde,

Additionally, the following aiftétla ave ofierad for supgivisors when applying the Frequanay Tabte:

« The triggers for iogaling low criticality valves aie paving roconsliuction programs, naw
constiliction projects, main extengions, ete; '

» The Pinotioe attempts to provide a general framework for valve ingpection even though ,
looal andfor siate regulatory requirements may differ, Where such regulatory
requirements differ, It Is suggested that the Implamehtation of this Practice may encourage
regtiatory agenales 1o reconsider the requirements that the law may curcently impose. In
other words, tha regulations may be antiguated arid ndt reflect current practice In the water
industty, The successful implamentation of a valve maintenance practice that differs In
some manner from the regulatory requirements may stpport mudificadions [h the
regulatory environment, :

« Froquonoy value for operating and losaling low oriticallty transmission or distribution
syatam valves (every fivs years) Is the recomimendad value. Varled state regulatory
compliance Issuss are to be consldersd wien determining the actisal frequency vaiue to

. be implemented at a speciflo operating unit. ,

» Frequency valug for operating hydrant auxillary valves {every ten yoars) Is the
racommended value basad on the scouring sction of valye seats during hydrant
Inapaction. Vared state regulatory compliance lssues are fo be sonsidered when
datermiriing the actual frequency value io bie Implamsnied at a spevific operating unit.

DACR Publlotillons- wiw.aorp.aory, 2006 «FF -



{GP18) Exercising Line Valves
Appendix i Valves Needing Speclal Operational Conslderation

[ Funetion: Transmiselon, Zone Sepaiation Single Souroe (tead
Discharge of Plant, | Valve and), “Distribution’ or
Boostar, Statlon, or sarvice ne valves
Pumpy Vélves
Normeal Position: Opan “Cloged Opsn
Oheration Steps: ‘Operate s minimutm | Operale aiole fo full | Operate & minimum
15% and a maximum | open and back to full | 18% and a maximum
of 25% of total turne | closkd whife of 25% of turns.
it oritical but a full motittofing and
ologe &fullopanil | controfling prassure
noh-critical on low sidé By
flowing hydrant on
low prassure side of

| valve

@ACR Publivations- www.acrp.com, 2006
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(OP-16) Exercising Line Vilves '

Along with locating the valves oh tha system map 8 the
giithering of valve dala, Onoe the valvas have been placed In
ftie ground the valvé size and valve opetator data may be all
thiat gan be obtaihed, this itis orlticil that valve Information be
obtalpad.and reccrded prior to installation, The valve data can
be reordad on valve catds of In a compuler database. In
dlther case It 1a desirabls to dovelop ¢ valye ilenlification
acooss of valve data methad lo allow sasy’

‘There are a wide varisty of valve numbering methads used in the water works indusiry. Several of these
- ave developed In canjunction with the numbering of lines &nd fire hydrants, Baloly are several examples of

methods used by different wilitids

Sequence Method
Start ot 007

Advantage
Disadvantage

Majr Gikd Mothod

The slmplest method is to statt it the water sotros with the
number 001 and number the valves I sequence from the
start point o the end of the system, This method only works
wall on very small systems where fulire expension s fimited,

Tha maln advantage to this system la its sfmplioity.

The major disadvantage 1s the difffoulty of adding numbers to
valves thal ave Installad affar the numbets have besn
astablished, One method of dealing with this poselbliity s to
uge @ largar number, four, five, or six diglts and lepie space
betwaan each nurber, For example stan with 1010 as'the
fivst five and 1020 as the sasond valvs, 1030 as the third
valve, eto, This feaves 9 diglis betwean each nurber for
{ulure expansion.

This mathod (ses « sevan charoler plpha numerc
idenlifloation number, The number lotates the valve on
i;)sclfia puge of the system mag, The sameé systern is vsed lo
identliy flre’ hydrants, In this syster, the firsi digit indleates
ihal the acset is & sither a flre hydrant (5} br valve (8), The
next three digits ldentily the map numbaer for this asset, The
fifth digit identifies the grid lelter on the map where this assset
cah be located, The Iast two diglts are used 10 Identify the
spaoific firs hydrant or vaive on this map. In the exampls
balow, the riumbet e for a fire hydran {ovated on map 21D, in
grich i, and hydrant 16 within map 210,

@AGH Publications- www.aorp.com, 2006
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System Explanation Expanged

Advantage

Disadvantage

Sireat Address Mothod

H DACH Publioations. Www.acrp.oom, 2006

(OP-18) Bxetoising Line Valves
Asset ID number for Fire hydrants & valves

521D K15

2]

Bl [etter on mip
Map #

Atéa {5= hydrants; § =valyos)

In thie systern; each mbp page Is divided Inlo blocks starting
in thie upper lell comer with A, Within eaoh block the
hydrants are numbated staring whh 1 for the hydrant
Jooated in the upper left of the grid and praceding across lhe
tap from left to right of the grid, then dropping down one row
and moving bagk to the start from right 1 left,

The major advantage to this systair 19 the ease with which
a valve may be loceted on the system map,

The disadvaniages o the system are;
¢ The tima roquired to establish the pumber system.
¢ Tha ditficulty In looaling the valve on the ground, *

"« The diffloully iry numbering valves addad to the

-gystam when the valve is [ocatsd bolween two
exisling valves, '

Expianation-This mathod Is used to identlly iine valves and
fira hydrants, The first character is elther a “v" for line valves or
an "H" for hydrant, The nex] two haragtere Idantiy the sireot
whare Ihe hydrant or valve s lovatsd and ibe last four
characters is the strest address.

Assat 1D number for vajves
VLV 4079

Address
StreetlD
Code
V ior valves

For example; HLY4085 for a hydrant looated at 4085 an

-Lummi View.VL.V4078 Is for a valva located at 4079 Lummi
View. :

-20-
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Advantage

Disadvantage

Line Segmant Method
Befining l.ine Segments

Valve Numbers

Advantage

Disadvantage

©AGR Publicaiiens- WWW,a0TR,00m, 2008

{OP-18) Exercising Line Vaives

The maln advaniage o this system fs tha sase wWith which
the valve aan be looated on the grount.

The main disadvantage to this system Is the time requlred
fo gatabligh the humber for gach valve as a slto visit Is
regiitad for each vaive,

In order to enter distribution Knes Into an asset datahase or
a hydraulls model each segment of a fina must be numberad.
A line segment Is a line thet is of the same elze and maerlal
typa fhat ektends from one dafinable point in the system to
ancther, A deflnable point would Include fire hydrants,
elbows, PRV stations, line valyes, sla. In the example
ghown on the map on the nekt page, the line segments are
[dentitlad with five ohétantars, The flzst charaoter I the letter
L The nax| charactor s & number indieating whiok: sireet

‘whete the Iine 18 lodatad, This is fallowat by three diglts,

Four charactors are vsed to [denlify valves, The first
charaster i the latler "V followad by three numbers. The
{irat dlglt of the number s the same as the flrst digit of the
line.segment nunber where the valve Is lopated. Note that
most of the numbers are spaged by ten digils. Howevar,
whert fwo valves.are Jochted one aach side of a tes the
spachig Is only one diglt, This 18 a mumerlcal method of
indleatel thase hwo valves aré looaled physically gloso to
each other, Also note oh the map valvé hiimbers are placed
inslde of a hexagon {six alded figure} While hydrant numbars
are placed Ingide of & olrcle. A map showing Ihis methed is
looaiet on the next page. This map Is reducad by lo 88% of
the otiginat slze, A 100% view of e porilon of this same map
Is looated on pags 18 of Ihis text,

The mair agdvantage to this syslem s ease of relatiag a
speciile valve to a line and thus g streat, Whilé the number

. doas not.piovide the same dagres of clatity of physical

loaniion as ihe strael address methed it does provida
Ihfo,rmg!lon ch the gpecific siraat the vaive is locatad,

This disadvantage to this system is the time required 1o
numbar the valyes and the diffictlty of loeaiing the valva
physicafly on the ground,

21,
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. (OP-16) Exerclsing Line Valves
Operitor Skili Package '

o © L, PRV alation #2
LR o =

Walnut Stroet ,” 3

. . . y - ’ N
| 14120
EJ[ . OF 20

View at 100% of & porion of
the map on page 17
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Fleld Activities
Eqislpment and Pergornel

Valva Wionch

Valve Hoy Locator

Peecuuitons

Pressure Changes

(OP-18) Exoroising Line Valvés _

A two porson craw may he best for parforming this task in

high traffic arens, One pérson spends e coneidirable amount

of time handling the trafflo While the second person laoates

and exarolsas the valve, The Iidividualis must be familiar

with the distribution systam, vafve fodatlon, orlitoal ussrs,

special pressure zonas and pump statiens, The equipment

faquirernents include;

+  Vealve wrenohes » at least 2 _

+  Radios for communicedion belween the iwo orew
members' '

*  Valve box clsaning tad)

+ + The systern map and valve exerclse repott form
v Traffin conlrel equipmant

¢ Valve box looation aguipment

Valve brox ¢leaning teol with
g grabbing and digging heads

When undertaking a line flushing program, there are
several precaulions that shoidd be mmldarati

Turaing valves on anct off may cause gidden shifts In
system pregsuse. This can cause problerns with customers'
aquipment, PRV stafions, booster statlons and SCADA
syatams. It Is critical that nomnally open valves not remain In
a ¢losed position any longer than nacessary,

When large gate valves are closad the difference in progsure
from one side of ihe valve io the other may be so great ag to
maka it very difilcult to open the vaive, Untll the valves are
exerolsed ai laast ohce this Information will nol be know. il s
always a good idea ta plate a praseure auge on a fire
hydrant or custorner servioe just down stream of & major

GACR Publleations- www,acrp,com, 2006
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(0P-1_6) Exerolsing Line Valvas

Butterfiy Valve Vibration

Vilve Won't Close

Fleid Sequenca :

maln line valve. As the yalva Is belng closed, ohearve thé
pressure drop, If t appears thaf the presgure wiil drop
below 20ps! do not oloss the valve complately

Tha gear traln on a bytterly valve may bacome worn with
time. As a resull the movable olosure wili vibrale as the
valve appreashea full olose, In this case it s best to quickly
open or glose the vaive,

Itia vary common for gate valves 1o net fully close, When
thig ecours, DO NOT lorce the valve. Foraing the valve can
beiid the disl of the mavable olosure, The most comman
cause of this problem Js debris Ih'the botiom of the valve
body praventing the disk form reanhing the bottorn of the
valva, To resolve this, open the valva shighitly, this will cause
d high valosity flow under the disk and, in most casss, wil
clear the debils from the valve body,

Valve Inspection and Operation Procedurs

Primeyy tasks for all Valves;

1. Locate valve (varlfy measuraments, GPS coordinates, iandmarka);
2. Sat-up trafile control ahd tbserve applicable safely proradures;

8. If data exists, raview valve slze, valve type (butterfly, gate, ete.), the numbet of urns

- required fo fully open or fully close valve, functioh of valve (transmisalon, hydrant
avxlliary, distibution, zone sepatation, single sourge supply, ete.), direction to open, and
normal position. Note = If any iformation listed above 16 missing, than the vaive should
not be exarcised, and faport thoss findings to the employeoe’s supervisor; -

4. Ensura valve oparation will not cause damage to the distributlon system by Identifying
crfiical areas and taking extra precautiorie (it s important that valve inspections ate
coordinatéd with the Produoction Department) :

» Valves in the vioinlty of pumping/booster stafions, pressure zone vakves,
 ransmission valves, and glngle source valves are examples of ofitloal areas;

+ Examples of extra predautlons inoluds communioadlon and cootdination with
the produation department and the instalfation of teiporary pressyre refief -

dvavices or bypasses.

»  Verlty whethior system moniloss, llke acoustic monliors for lsak deteotion, are
in the area and, If so how they are marked in the field,

8, Remove valve box lid, If gystem maonitors are located In Vaive boxes, exercles care n
rermoving the vaive bpx lid bebause istrumentation and wiring may be atiached io the
lld. The system mohital I5 genérally altachect magnstieally to the 1op of valve nut énd
*needs 1o be ramoved prior to aparation of valve. Rapott any damage fo your supervisor
and the appropriate Non-Revenue Water managemont staff;

6. Clean gut the valve box If necossary;
7. Insert vaive key onto valve riul, whee), or tee head;
8, Exoceptas otherwlse Indicated In Aupendix B, operate vaives through a full cyole and |

loave In hormal aperating position (note: ong shouki consult tosal procedurs on sfisctive

valve oparating);
@ACR FPublloattons- www,acrp.com, 2006
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, {OP+18) Exerclslhg Line Valves
9. Count the numhber of tums and compare with manufacturer specifications;

A. . [f number of turns Is ot within 90% » 100% ot manufacturer spedifioations
then oparate vaive full cyole two to three more times, If the number of tums
toes hot changs, the operator should hotify thelr supervisor,

B. I number of turns exceeds 100% of mantifacturer specifications, the
operator shoild stop valve operation and notify thelr supetvisor thet the
valve may be broken. '

10, Regord inspection data and refer to “Inspection Data for Yalves" in the Rejiotting Metrlos
Seclion of this Practice;

11, Update valve attribute data to make corregtions or addifons;

12, Feslore the valve lid and clean up area If necebsary; I present, restore the system
monftor, chacking for good contact with the valve nut. if monliot Is damaged ¢r If unsure
of whether the unit was properly restored, contaat your superylsor and the Non-Revenus
Waler mahagement ataff,

18, Remove the trafflo set-up,
Oplionat tasks: ' \

At tha same timae, the Prastice recognizes that many local operating units may wish to putsue
additional steps during valve inspection. Below are opticnal tasis that may be pursued:

1,  Open downstream hydrant during valve peration (fo scour valve seat, verify positive
shutdown, dlsaove? any closed valves, elc.) record lost waler, If hydrant is fully
inspectad at time of valve aperatlon, then tagord hydrant inspection data In accordanoe
with Practica: Hydrant Operation, inspaction aiid Malntenance.

2, Sound the veive when fully closad, open the valve and resound vaiva,

Numbar of Turns 1o Oparate
a Double Disk Gate Valve
Valve |[Numbarof | Vaive | Number of
Blze TFurng Size Turns
3 7 12 12" as1/2
4 14112 14° 46
&" 201/2 18" B3
8 [ 27 16" 59
QY 3a1/2 20" 65
Speclal Note for Gate Valves: if the valve ie to ramaln In an opan position, open i fully

and then baok off of open 14 tirn. If the valve is {o Yemaln
olosed, close the valve and then baok off 1/4 turn, By
toaving the valvid 174 turn off of slop the nexl user of the
vaive cah gaslly detarmine if the valve ls being turned In the,
conteot direction,

©ACH Publications- www.aorp.com, 2006
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{OP-16) Exercising Lihe Valves

AW Valve Operation, Inspsctlon and Maintenance Prastice

1, Valva packing feaks oh singlé or doutile disc valves that have graphite packing.

2, Valves may bo broken open or closed dutihg valve oparation.

8. Brokeh gate could couse & suddan Water hammer resulling In a main leak.

4, Valva boxes and valve box llde may get broken attempting lo gain access tothe

aperating nut, _
B, ScLuare opatating nut Is rounded ~ valve key
6. Whesf on wheel valve Is missing.

Just gpins on hut,

7. . Valve Is Inoperabla - can't irr oparating nut or wheel,

8. Valve hox Is off center — can'l position valve key on operating nut of wheel,
8. Valve box [s pavad ovet, covered, flisd with sand ‘or ditt.

Contingehicy parts & malntenafice materials list

1. Graphlte valve packing — 174", 3/8", %", ele.

2, MJ gate, MJ bulterfly, & tapping valves In stock - varlous slzes Ductlle lron or C900 PVC
plpe and fittings In stoak (WMJ solid sleaves, MJ dual purposs solid sleeves, bolted
ooupiings, transltion couplings, mega lugs, retaining glands, elv,) — various sizes,
tnvenloty of square operating huts and wheels (uslally removed from existing valves that

are retired.and removad},

3, " Valve hoxes, lids and vailve bax paving tisars (various riser helghis — 1" — 4"},
4. Restoration materials (temporary paving, clean fill, gravel, DA, etc.).
5, Repalr clamps —{380° slalnless steal, bell joint, eto. — various sizes).
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INSERT VALVE DATA COLLECTION FORM
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