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Trey Day/AZAWOINWWSC@AWW, Tom Bunasky/CAWCIAWWSC@AWW ) )
ce Robart G MaicLean/ADMINFCORP/AWWSC @AWW, Deborsh P Lippant/PAWCIAWWSCOAWW, Jarold
Jackeon/KAWCIAVWWSC@AWW, Sean GravesNWAWCIAWWEBO @AWW, Romle
MundyWYAWCIAWWSC@AWW, Gregh VanPeIUWVAWGJAWWSGW, Monty
Pishop TAWC/AWWSC @AWW, Albert WatikonisVAWC/AWWSCH , Douglas J
Woodnouse/VAWCIAWWSC@AWW, Robert F MelntyrefMDAWEIAWWSC@AWW, Crag ]
Weeks/MOAWDIAWWSC@AWW, Fred L Ruckinan/ILAWC/AWWEC@AWW, Stacy SagariNAWCIANWECE@AWW,
Bred ColafAZAWCIAWWSC@AWW, Jofiroy W SluclyAZAWCIAWWSC@AWW, Todd H
Brown/CAWC/AWWSCAAWW, Ton V GlaverlCAWCIAWWSC@AWW, Ben ) Claase/LNWYCIAWWSC@AWW, :
Michad} SeivolPAWCIAWWSC@AWW, Stevin P DiubalaIAWAWWEC@AWW, Kathy
WrighNMAWCIAWWSCE@AWW, Les A Mansfiald/HAWC/AWWSCEAWY, Mictasl W ]
Merka/SWUAWWSC@AWW, Charlie Jonasf[}\WC!Awwsc@P&WW, Rendy A MporelQAWC!AWWSG@AWW.
Stephan P Schmit ADMINICORE/AWWSCRAWW, Michas! H Gray/MOAWCIAWWSC@AWW, David
Gelons/MNJAWCAWWNSC@AWW, Shawn A Séanlor/PAWC/IAWWSC@AWW, Milchell W

StauflerINAWCIAWWSC@AWW, Wynn E WrightINAWCIAWWSO@AWYY, Samuel P .
FrazsIVORWCIAWWSC@AWW, Alired Yane/ CAWG/AWWSC@AWW, Craig E Anthony/CAWC/AWWEC@AWW,
Andrew ClarksontADMIN/CORP/AWWSC@AWW, Benjamia LewlsICAWC/IAWWSC@AWW, Douglas R
Milchem/ILAWCIAWWSC@AWWY ‘ .
t?]u RESPONSE NEEDED - Valve Practice Implementalion and Vrelning

e

al

| am pleased to share with you an Implementation plan for the Valve Operation, Inspection and
Maiintenance Practice (see link below) that was approved last November. Tha BOP team hes beon
working with the Valve Praclice development team and the AW Leatning Council to davelop a complete
package of classroom and hands-on lralning materials and guldelines to Implement training in your slate

operations, The program has been very successfully piloted In Sacramento, CA.

What we will need from you is your sponsorship of this implementation and training within the operations
in your state. To get started, we need you fo identify your State Representative who will lead the
implementation and tralning. They will, in turn, identify and work with a trainer at each operating
center. | suggest that our five smallest states. (HI, NM, TX, Mi, MD) coordinate with thelr larger “pariner”
state {CA, AZ, MO, IN, VA respectively) sinca | think those larger siate repressntatives can easily cover
the smaller statés loo. The BOP/Learning Councll partnership team will prepare and support these State
Representatlves and will reach out to them as soon as they are identitied. Please refer to {hié atlathed
word document which outlines the responsibilities of the State Representative (page 1).and the Opérating

Center Tralnars {page 2).

We aiready have State Representatives Identified for CA (Al Yanez), NJ (Dave Gielona), and IN (Mitch
Stauffer and Wynn Wright) and training is moving forwaid In these states. For all other states, wa suggest
you consider one of the'members of the Valve Practice Dovelopment team or other 2007 Distributior
Malntenance workshop participants, who ore listed In the attached axcel file, If you did not have anyone
particpate or they can not be available, please consider an exparienced Field Qperations manager,
supoarvisor or hourly employes who has a passion for operational excellance and an Interest in dellvering

training.

[aitachment "Valve State Rep & Trainer guldelines.doc” déleted by Douglas R Ames/SERVOO/AWWSC)
|attachment "Workshop Atlendess,R1.xIs" deleted by Douglas R Amos/SERVCO/AWWSC)

hitp/fi nlranet.aﬁwa ter.netgovemancaidocsfops_svd_net_pr_03_valveo&m_2007_11_21.pdf
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Your support and leadership ts critical to the sucgess of this program, which we believe wlll Improve our
opérations companywide, Please fet me know i you have any dquestions. | ook forwéird to your reply and

identification of your State Represeniative.

Staven ). Seidl

American Waler - Operational Sarvlces
Director, Best Operating Practices

800 West Hershay Park Dr

Hershey, PA 17033

{717) 520-4607 (ofiice)

- {717) 520-463% (fax)

(717) 574-2167 (call
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Nuitiber:

PURPOSE

The objective of this practice (herelnafter the “Praglice”) Is to ensure that American Water
Works Company, Inc. and its regulated subsidiaries, including, for-purposes of this practic,

- American Water Woiks Serviée Company, Ing. (together "American Water” or the "Company”)
develop and utilize a cansisteht program to effectively inspect and maintain vaives within ls
distribution systems In order to ensure the operationa) integrity. of these assets and to optimize
the utilizatlon of personhel resources, Effective valve maintenance is important to local
opaeralions as a pro-active program may increase valve reliabilily, reduce valve failure, and

- extend valve life, The failure of valves as a result of insufficlent mainiériance may result in
extensive damage to Infrastructure and/or property loss, extended service fntarruptions fo our
customers and can lead to costly répalrs or repiacement aclivities,

An effective valve maintenance program may alsc provide the following benefits to the
Company; .

+  Monitoring of the system;
o Assigting future planning purposes for rap!acement
o Providing a faster response to emergency events;
o Minimizing risk (notably property loss and damages);
+ Reducing the cost of repalrsfinstaliations;
» Reducing the Impact o customers of service interruptions;
e Maximizing the Company's credibility to external parties including regulators.
This Practice is currently limited to the following:
' 1. Valve Inspection Procedure; e
2. Valve Inspestion Data ListNValve Altnbuts Data List;
3. Freguency Table for Valve Inspection and Locating.
Future amendments to be considered may include:
1. Guidelines and procedures for repair and replacement;
2. Equipment recommendations for valve operating.

APPLICABILITY

The Practice supports the Company's Strafegy: Asset Mainfenance Management, This Practice
also will support the implementaiion of the Computerized Maintenance Management System

(CMMS).
PRACTICE

One of the first questions a local operating unit may confront is how to start a valve program
where a program doss not exist. This Practice recognizes tha in the absence of a pre-existing
program, the Implementation of such a program may be daunting. Moreover, where valves

Valve Operation, inspsciion, and Maintenance Practice . 1 of 10
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have not baen inspected and operated recently or regularly, there exists the increased

possibility that valves may be damaged when operaied, itis suggested that the following
criterla be employed when the local operating uhit is deciding where to begin a valve program;

Criteria For Where To Start A Valve Operating Program Where No Pre-Existing Program Exists: -

The primary step to employ is to refer tb the distribution map grid system fo begin systematically
working through valves by grid using no other criterla other than the map. '

If data exists however, a local operating unit may wish to sequence the grids to fodus on any of
the following areas first:

s Where there have been a high frequency of main breaks;
« Valves in the oldest part of system;
» Beginning at the source of supply and moving fo the extremities of the system;

®AMERICAN WATER 2007
Company Confidential

+ By valve size,
» Where critical customers are located;

s Customer density (when starting a program, the-local operating unit may wish to
inspect and operate valves in low density areas first because fewer customers would

be put out of service as a result of breaking a valve);, .
» Where valve density and redundancy exisi;

. Hydr‘ant auxiliary valves where hydrants are thought to be vulnerable to failure- (high
traffic areas, hydrants uséd by municipality on regular basis, l.e., street sweepers,
fire frucks). .

» Valves in areas of proposed upcoming pipe replacement and rehabilitation

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

and employ various methods of inspecting and operating valves Within their respective areas.
Agscordingly, the following guidance is offered to these areas as opportunities to improve a pre-

existing program:

How to Improve a Pre-Existing Valve Program:
1, Identify individual valve criticality in accordance with the Praclice; Reliability Centered
Maintenance and apply applicable malntenance frequencies that are indicated in the
table in Appendix A;
2. Updatefexpand database atirlbules;
Examine areas with substantial network activity,
4, Coordinate program with external programs, e.g. repaving projects; external construction
dgctivity; _
5. Coordinate program with other internal programs, e.g. hydrant inspection and flushing,
internal construction activity;

NOTE - in performing any valve work, the local operating unit must consider the impact on
water quality. For example, there may be an impact in the system where, during the operating
of & blow-off valve, the flow of water stirs up sediment in the main. Water quallty may hot be
affected where the operating of a valve dogs nat result in flow velocities sufficient enough fo stir

up sediment,

o
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Valve Inspection and Opsration Procedu:g
Primary tagks for all Valves; A
1. Locate valve (verify measurements, GPS soordinates, landmarks);
2. Set-up traffic control and observe applicable safety procedures,
3. If data exists, review valve size, valve type (bulterfly, gate, etc.), the number of turns
required to fullyr apen or fully close valve, function of valve (fransmission, hydrant
auxiliary, distribiution, zone separafion; single source supply, ets.), direction to open,

and normal position. Note ~ If any information listed above Is fiissing, then the valve
shattd not be exercised, and report these flndlngs to thé employee’s supervisor;

4, Ensure valve operahon will riotl cause damage to the distribution system by identifying
cHitical areas and taking exira precautions (it is impottant that valve inspections are
coordinatad with the Production Department)

» Valveés in the vicinity of pumpingfbooster stafions, pressure zone valves,
transmission valves, and single source valves are examples of critical areas;

e Examples of extra precautions include communloation and coordination with
the production department and the installation of temporary pressure relief
devices or bypasses.

e Verify whether system monitors, like acoustic monitors for leak detection, are
in the area and, if so how they are marked in the fleid.
5. Remove valve box lid. If system monitors are located in valve boxes, exercise care in
removing the valve box lid because instrumentation and wiring may be attached to the
lid. The system monitor is generally attached magnetically to the top of vaive nut and
needs to be removed prior to operation of valve. Report any damage to your supervisor
and the appropriate Non-Revenue Water management staff;

8, Clsan put the valve box If necessary;
7. insert valve key onto valve nut, wheel, or tee head;

8. Except as otherwlise indicated in Appendix B, operate valves through a fuil cycle and
leave In notmal operating position {fiote: one should consult local procedure on efisotive

valve operating);
9. Count the number of turns and compare with manufacturer spectﬁcations.

A, If number of turns Is not within 80% « 100% of manufacturer specifications
then operate valve full cycle two to three more times. If the number of tums
does not shange, the operator should notify thelr supervisor,

B. If number of turns excesds 100% of manufacturer spacifications, the
operator shoutd stop vaive operation and notify their supérvisor lhat the
valve rmay be broken.

10. Record inspection data and refer to “Inspection Data for Valves” in the Reporting Metrics
Section of this Practice;

11. Update vaive atiribute daia to make corrections or additions;

12. Restore the valve lid and clean up area If necessary; if present, restore the system
moniior, checklng for good contact with the valve nut. If monitor is damaged or if unsure

Valve Operatian, Inspection, and Maintenance Praclice Jof 10
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of whether the unit was properly restored, contact your supervisor and the Non-Revenue
Water managenient staff.

13. Remove the triffic set-up.,

Optional tasks:

At the same time, the Pracice recognizes that many local operating units may wish to
pursue additional steps dutirig valve inspection. Below are optional tasks that may be
pursued:

1, Open downstream hydrant during valve operation {to scour valve seat, verify positive
shutdown, discover any closed valves, etc,) record lost water. If hydrant is fully
* inspected at time of valve operation, then record hydrant inspection data in accordance
with Practice: Hydrant Operation, Inspection and Maintenanoe.

2. Sound the valve when fully closed, open the valve dnd resound valve,

ORGANIZATIONAL RESPONSIBILITIES

Implementation, use and tracking of defined metncs and adoption of the procedures will be the
responsibliity of the Field Operations supervisors and manager of the local operating unit.

REPORTING / METRICS

When inspecting and operating valves, it is racommended that the following information be
gaptured, However, this Practice recognizes that for local operating upits beginning a program,
all of this information may not be practical to gather inifially, Accordingly, for the local oparatmg
unit stariing a valve maintenance program, it ks recommended that the information appearing in
bold be captured:

Adftributes for Valves:

4. Valve |D
2. lLegacy Valve number
3. Location
street name;
closest straet address #;
cross streef;
reference dimensions (distance, direction, reference point);
map page,
valve book page;
GPS coordinates;
city;
county,
municipality;
subdivision;
» skelches, lf available,
Valve size (2" -80%)
Operating nut size
Valve type (gate, butterfiy, ball, etc.)
Actuator type (manual, electric, hydraulic, pneumatic, etc.)
Gear type (non-rising stem, worm, spur, rising stem, efc.)
Operating nut type (square, tee head wheel, etc.)
10. Pressure olass (150, 200, 250, 300, 350)
11. Bypass valve present? (yes or no)

Valve Operation, Inspaction, and Mainlenance Praclice 4of10
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12, Seat type {resilient, brohze, CI)

13, Joint type (M, push-on, Eead restrained, flanged, compraession)

14, Opean direction (left, right)

15, Normal position (closed, open)

16. Function (distribution within grid, distribution dead~end i.e. single source, hydrant
auxiliary, blow off, bypass, zane separation, transmission, service line, plant discharge,
booster station discharge, pump discharge, raw water, plant)

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

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

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

20, Mariking and-access notes {free form)

21. Normal system pressure

22, Numbier of turns by design (i.e. from full open to full closed)

23, Top of main deplh

24, Operatlng nut depth

28. Criticallity (high, medium, low)

26. Crilcality tdentifier (drop dawn list)

27. Critioality Notes (fres form)

28, Instailation date

29. Manufacturer

30, Manufacturer model

31, Manufacture date

32, Manufacturer torque limit

33, Surface Cover Location Type (straet, driveway, parking, sidewalk, other)

34, Surface Cover Material Type (concrete, asphalt, grass, landscaping, gravelistone, soil,
brick)

35, Installation Work order number

36. Stalus of the asset (active, retired in place, retired & sorapped, transferred, pening, efc.)

37. Inspection Route number

38. Inspsotion Stap/Sequence number

39, Main size (2"-60")

40, Main type (Cl, DI, AC, PVC, HDPE, Stesl)

41, Data collected/last updated by {pérson’s name and comipany)

42, Date collectad/iast updated

liispction Data for Valves:
Number of turns operated
Minimum number of turns for regulatory compliance (If applicable)
Torque applied (maximum value or torgue curve, if avallable)
Type of opérator utilized (valve key, hydiaulic operator)
Inspection completed by (person’s name and company)
Time spent to operate valve
Position valve left In (open, closéd)
Initial direction operated (left, right)
Direction operated to bpen (lef, right)
10 Position found in (open, closed, partially open)
11. Traffic control ulilized
12, Date and time operated
13. Deficiencjes noted
14, Any repair work performed at time of inspection
15, Additional repair work required (paved over, box broken, efc.)
16. Was valve operated per procedure? (yes or no}
50f 10
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17, Permit required for operation? (yes or no)

18. Permit numbar

19, Permit number explration date

20. System Monitor present? (yes/mo)

21. System Monitor adedualely marked? (yes/no)

REFERENCES
AWWA Manual Ma4, Chapter 5 "Operation and Maintenance” pp. 45-50.

Sirategy: Asset Maintenance Management
ctice; Hydrant Operatlon, inspectior and Mainten
Practice: Rellability Centered Maintenance funder development]

DEFINITIONS

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

branch valve,

REVIEW/UPDATE

This document shouid be reviewsd iwo years after issuance and every three years thereafter.
The documeht may be revised, If necessary, based upoh the results of the réview.

Practice Development Team:
Operating Unit

Titie & Functional Office Location Role

Name Area (Chty, ST)
Cerntral Region Frank L. Kartmann | Director, Network St, Louis, MO Sponsor
Business Center | Steve Seldl Director, Best Hershey, PA | Co-Lead
' Operaling Practices
Business Center | Michael Gray O&M Manager, Best 8t, Joseph, MQ | Co-Lead
Operating Practices

Business Center | Seth Mendelsohn | O&M Manager, Best Hershay, PA Co-Lead
Operating Practices

Tennessee Monty Bishop Network Chaltanooga, TN | Membet
| Buperintendent _ _

Chio Sam Frazzihi Network Operations Franklin County, | Member
Supbrvisor OH

New Jarsey Dave Gelona Construction - | Atlanitic/Cape Member

) Supervisor . May. NJ

Pannsylvania Shawn Scanlon MNetwork Supenvispr Noristown, PA | Mamber

Callfornia _ Al Yanez ' Operations B Newbury Park, Mem'bef

o ‘Buperintendent CA : ,

Indiana Mitchel! Stauffer Fleld Service Greenwood, IN | Member

Representative _
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Opsreting Name Title & Fungtional Area Oﬁzg‘:t';"’;%;'“ Reviswed
Long Island | Ben Claase Network Manager Lynnbrook, NY ]
New Jorsey | Robert Maolean | Director, Field Operations | Short Hills, NJ %
Pennsylyania | Brian Hassinger | Network Director Hershay, PA. 5]
Vifginia/MD | Albert Walukonis | Network Superintendent Alexandria, VA [
‘West Virginia | Henyy Perkins - Network Supsivisor Charleston, WV %]
Kentucky Jarold Jackson | Network Supervisor Lexington, KY &
Tennassee | Monly Bishop Network Supsrintendent _Cr:'gattanooga, B
Ohlo. David Little General Manager, Network | Marlon, OH ]
Indiana Staoy Sagar General Manager, Network | Greenwood, IN ¥
Iflinois Fred Ruckman General Manager, Network [ Bellevilie, IL ]
towa Audie Foster Operations Supsrvisor Davenpot, IA ]
Missouri Greg Weeks General Manager, Network | Joplin, MO 14
New Mexico | Kathy Wright Network Manager Clovis, NM 5]
Arizona Troy Day | Production & Operations Phoenix, AZ ]

Director )
California Tom Bunosky | Network Operations Chuia Vista, CA ]
. Diractor ;
Business Dave Hughes Infrastructure Engineer, Voorhaes, NJ &
Center Innovation & Environmental
_ Excellence
Approvers: ‘ :

Operating Unit Name Title & Functional Area Off:ge:t;.o;%ion Approved
Cenfral Region | Doug Mitchem | VP, Service Delivery | St Louls, MO i '
Eastern Division | Wayne Mgrgan | VP, Operations Cheiry Hill, NJ &
Eastern Division | Brlan Director, Network Hershay, PA &

o Hassinger
Western Region | Ben Lewis VP, Service Delivery San Marino, CA 5]
Business Center | Steve Schmitt | VP, Operationial Voorhees, NJ 7
Services
Original Adopted: 11/24/2007
Revised Adoptsd: Not applicable
Date of Last Review: Not applicable
T of 10
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APPENDIX A: Waintenance Tasks & Fraguency Table.

Freguency . Work Load Specialty ‘
Activity/ Tasky Criticality Triggér Yalue Hovrs | #Stafl Tools/Shills Comments
, Increase relfabllity,
Inspect :ant{ . . reduce failurs,
dg{:ﬁf:j‘é‘[’m High Time Annually A 1-2¢ | Valve key/operator | extend vaive life
ayetem Mediuim Time Every2yes ! .. | 12 | Valve keyloperator Same
transmission .
valves Low Time " {Every B yrs.* 1 1-2* | Valve keyfoparator Same
Map, magnelic
locator, valve
sketch, valve hox Ensure
High Time Annually 025 | 1 cleaners accesalbility
Map, magnetic
localor, valve
.. skelch, vaive box Ensure
Medlum Time Every 2 yrs . 0.25 1 cleaners ageegsibilily
' Map, magnatic
locator, valve
) sketoh, valive box Ensure
Low Tima Every 5ys.*| 0.25 i _cleaners accesasibility
Map, magnetic
Locah? locator, valve
dlstribution Activity (new paving, {WHhin 1 ye. of] sketch, vaive box Ensura
system valves Low const,, ete)” aclivity 0.26 ] cladiriers accessibility
' fietermine
: acoessbllily and
High Time Annually 0:33 1-2* | Valve keyfoperalor foperaling condition
i Determing,
' : accessibilily and
Medium ‘ Time Every2vis | 033 12* | Valve keyfoperalor joperating condition
Inspect and '
Oporale Deterining
disiribution . , accessibifty and |
systern vaives Low Time Every 5yis.* | 0.33 1:2* | Vaive key/operalor iopsrai[rlg sondillon -
Petermineg
acoessibliity ant
High Time Annually 033 1-2* | Valve key/operator Joperaiing congilion
Datermine
, _ accessibilly and
Medium Tlme - Every 10 yrs."} 0.33 1-2* | Valve keyfoperaler Joperaling conditionf
inspect and
Oporale Datermine
hydrant accessibiiity and
auxlllary valves Low Time Every 10 yrs*f  0.33 1-2¢ | Valve keyloperalor foperaling condition] -

Valve Operation, Inspection, and Mainjanange Prazlice -

Operatlons — Senvice Delively - Field Operafions

Sponsor: Frank L. Kartmann, P.E.

Bof1D

ops_svd_nal_pr_03_valveo&m_2007_11_21.doc
Date Adopted: 11/21/2007



& American
- Water

@AMERICAN WATER 2007
Company Conilidential

NOTES TO APPENDIX A

This table indicates the valve maintenance activities to be peiformed, the frequency that the
gotivities should be performed based on valve critlcallty rating, the estimated number of hours
and staff members needed for the work, and the need for any specialty tools/skills.

in the column marked “Wark Load,” the Practice sets forth an estimate for the hours required for
the maintenance work along with an apprapriate number of employees to perform said work, in
reviewing these guidelines and in determining the proper number of employees needed, a
supervisor should consider the individual characteristics of the needed maintenance including
the traffic conditions, safety of employees in the given area, and the difficuilies that may be
anficipated because of valve sizs, condition, looation, and any other relevant information. The
estimations are not meant as the enactment of any rule upon supeivisors. Rather, the
estimations are meant as a gulde.

Additionally, the following oriteria is offérad for supervisors when applying the Fraguency Table:

« The triggers for locating low criticality valves are paving reconstruction programs, new
constryction projects, main extensions, étc; ‘ '

+ The Practice attempts to provide a general framework for valve inspegtion even though
local and/or state regulatory requirements may differ. Where such regulatory
requirements differ, it is suggested that the implementation of this Practice may
encourage regulatory agencles fo reconsider the requirements that the law may currently
impose. In other words, the fegulations may be antiquated and nof refiect ourrent
practice in the water industry. The successful implemeniation of a valve maintenance
practice that differs in some manner fiom the regulatory requirements may support
modifications in the regulatory environment.

+ Frequency value for operating and locating low criticalily transmission or distribution
system valves (every five years) is the recomimended value. Varied state regulatory
compliance issues are o be conglderad when delermining the actual frequency value to
be Implementsd at a specific operating unit.

+ Froquency value for operatirig hydrant auxillary valves (every ten years) is the
recommended value based on the scouring aclion of valve seats during hydrant
inspection. Varled state regulatory compllance issues are to be considered when
determining the actual frequency value to be implemented af a specific operating unit.

Valvs Oparatlon, Inspeation, and Malnienance Practice ] 9of10
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Appendix B: Valves Needing Special Operational .Con.éldération

Function: Tranemission, Zone Separation | Single Source
Discharge of Valve - {dead end),
Plant, Booster “Distribution” or
Station, or Pump senvice line
Valves valves

Normal Open Closed Open

Position: ' .

Operation Operate'a Operate slowly to | Operate a

Steps: minimurm 15% full open and mininmum 15%
and a maximum | bacK to full and a maximum
of 25% of total | closed while of 256% of turns.

turns if critical
but & full closs &
full open If non-
critical

monitoring and

' controlling

presstire on low
side by flowing
hydrant on low
pressure side of
valve

Valve Operation, Inspection, and Maintenanca Praclice

Oparations - Sevice Delivery — Fietd Operalions

Sponsor: Frank L. Karmann, P.E.
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Exerclsing Line Valves

. Exercising Line Valves

What is In the SKili Package?

1

O

_The compohents of gate and butterfly vaives

Normal operation sequence of gate and butterfly valves
Typlcal valve numbéring methods

Valve data collsction procedure

Proper valve desgription

Proper valve exerclsing procedure

Prerequisite

Completion of traffic control skill package
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Exeargising Line Valves

Exetcising Line Valves

Introduction
Skill Package Focus

Common Types

Baslc Valve Nomenclature

- Dave Geélona

This skill package Is limitad to water distribulion
system line vaives used for on and off operation, Other
types of vaives, such ag PRYs, altituds valves, etc. are
discussed in additional skill packages.

The most common types of valves used for on and off
or isolation operation are:

» ‘(Gate

¢ Butterfly.

o Ball

s Plug

« Eccentilc

o Globe

Of the above valves only gate and butierfiy vaives are
typicaliy used in water distribution system lines. Thus,
these are the only valvas discussed in this skill

package.

Almost all valves have the following components;

« Body' - the portion of the valve through which
waler passes.

+ A movabie closure? to-alow flow to be controlled,

« Valve eeat - the device that the movable closure
comes in contact with in order to control flow,

» Bonnet® - The upper portion of the valve, commonly
contalhing the valve stem,

+ Vaive stem - The deévice that Is moved in order to
adjust the posttion of the movabie closure,

+ Operator’ - The device that is Wined twisted or
moved and is attached to the stem. Typical
operators are two inch square huts and hand
wheels.

¢ Inlet connections.

! Body - The main portion of a valve. Commonly containing the vaive seat(s) and inlel connections, _
¢ Movable Closure ~ The portton of & valye thal s moved into the flow 1o either control the How or stop the fHow,

% Bdnnet - The top of a valva, housing the packing box, throtgh which the valve stem must pass,

* Valve Dperator - The device to which power Is applied to lurn a valve stem. Gomman valve operators are two-

inch squate nuls or whaels,

QACR Publlcations- www,aorp,com, 2008
Centent sed with parmisslon of ACH Publications



{OP-16) Exercising Line Valves

Valve Descriptions

Gate Valves
Typss of Gate Valves

Advantages of Gate Valves
Disadvantags of Gate Valves

Single Disk Gate 1\lfalw.ree.
Use

Single Disk Gate Valve

Components

There are six different types of gate valves: the single
disk, realfient seat, double disk, OS & Y, shear gate
and the slide gate. O8 & Y gate valves should not be
placed underground and thus are not discussed in this
skill package, Shear gate and slide gate valves are
discussed in the raw water Intake skill package.

Al gate valves give the advantage of a-full flow

through the plpe or opening when the vaive is open.
They offer very litle flow restriction resulting in low
head loss, ,

The major disadvantage to using gate valves is they
are very difficult to open under high pressure
conditions. Especlally when there is a significant
pressure differential across the movable closure,

Single disk gate valves are commonly used in small
slzes, less than 4 Inch, and in low pressure
contiitions. There are very diffiouit, if not Impossible
to open unider high pressure differential conditions

The body of a gate valve contalns the valve seat and

the inlet conneciions. The uppsr portion of the valve ls
called the bonnet and is used o hold the movable
glosure when the valve s In an open posltion, The
movable closure is & single wedge shaped devics, The
stem is threaded into the movable closure and when
rotated, moves the clasure up and down, At the top of
the stem Is the operator, typically a 2 Inchi squars nut or
a hand wheal, Hand whesls are popular on smajlet sizes
and valves used inskie of buildings, The square '

@ACR Publications- www.acrp,com, 2006
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(OP-18) Exercising Lina Valves

Operation

Rising and Non-rising Stems

Resilient Seat
Rolatively Now

Hesflient-Seated Gate Valve
Courtesy of Kennedy Valve Mig. Co.,

Use

nut is used on valves placed underground, At the top
of the honnet s the packirig plate, which holds the
packing or “O” tings. On emall valves, packing which
is compressed by a patking nut Is most coimrmon. The
packing andfor “O" g is used to contio! leakage
around the stem.

To close the valve the stem Is rotated and the wedge
shaped closure Is forced into & seat. When the stem ls
operated in the opposite direction the closure is raised
into the bonnet,

There are iwo stem types avallable: the rising and
hon-rising stem. With the non-rising stem the closure
fs threaded up and down the shaft ag the stem Is
rotated, Wiih the rising stem there s a threadad
collar at the top of the bonnet. The stem moves up
and down through this collar,

One of the major addltions to the gate valve field

in recent years is the resilient seat gate vaive, The -
resilient seat gate valve is a single disk gate with a
rasilfent face on the tisk

The resllient seat gate valve can be usad In any position
where a standard gate valve Is ussd. If offers the
advantage of requiring less force than & standard gate
valve 16 open and close,

The body is commonly made of cast iron and like other
gate valves contains the valve seat and inlet connactions.
Notice unllke the standard gate valve there Is no groove
in the bottom of the valve body., Above the body is a
standard Gast iron bonneét. The movable closure Is a
single wedpe shaped disk with a resilient material on one
or hoth faces. Commonly this disk is fiat on one side and
wadge shaped on the other with resitient material on the
sloped face.

@ACRH Publicatlons- www,acrp.com, 2006



(OP-16) Exercising Line Valves

Operatioit

Double Disk Gale Valve

Most Common

Compahenis

A standard stem and operator &re used to adjust the
position of the closure. The seat Is the valve body iself.
Leakage around the stem s controlled by one of more "o

tings.

To cloge this valve the stem ls fotatsd atid the closure Is
moved downward wedging against the bottom and the
seat of the valve bedy. To open the stem Is rotated and
the disk maves upward inlo tha bonnet. These valves are
avaliable In rising and non-rising stem configurations.

One of the oldest and most common valves foind In water
systems Is the double disk gate valve. This valve is used
under normal on and off control conditions.

Double disk gate valve botlies are avallable in PVC, brass
and cast Iron. In sizes larger than 3 inch cast iron Is the
inost common. The body contains the two brass valve
seats set parallel to one another. The uniqueness of this
valve Is the movable ¢losure. The closure is made of two
parallel disks separated by some type of wedging device.
A standard brass stem Is used to move the closure up and
down betwean thie body and the bonnet. Leakage around
the stom is control by packing or “O" rings.

SrEM

:
i [ i

TOVABLE %
l_b;l'b&(.m ] | WeD@

Operation

Whan the valve is in an open position the double disks are-
completely out of the fiow path and stored in the bonnet,
As the valve approaches closure a tise In the casting at
the bottom of the valve Is forced against some type of
wedging asserbly that is between the two disks. The
wedge assembly pushes the two disks against thelr
respective seats. Twisting on the stem places pressure on
the top and bottom of the wedge fording the disk against
the saats, The wadge assembly design is unigue for each
manufacturer.

©ACH Publlcations- www.acrp.com, 2006



Operation
sequence
of double
disk gate

Warning

05 & Y Valves

Rising or Non-rising Stem

UsequS&Y

- should nsver be burisd In the ground. There

(OP-18) Exercising Line Valves

Notice that at the bottom of the badly there s a channel,
This channel can fill with siit. When closing the valve, if
it does not stap the flow of water, back off on the stem,
raise the closure and aliow the flow of water under the
closure to remove the slit. If after several up and down
actions, the silt Is not cleared then no further
improvement in flow controf can be made. Over
tightening the stem can bend the disk and cause the
leakage to incroase,

The stem found on a gate valve may either be rising or
non-rising. Non-rising stems are used in most
underground installations. in nen-rising stem gate
valves, the movable closura moves up and down the
stem as the stem rotates in the bonnet. In & tising stem
gate vaive the movabie closure Is connected o the bottom
ghd of the stem and moves up and down with the stem.,

-

Rising stem gate valves are also called outside
stemn & yoke (OS & Y) gate valves. These are
normally as Isolation vaives in PRV stations,
altiude valve stations, and pump stations, They

maijor advantage is they aliow easy
datermination of whother the valve is open or
closad, -

OS &Y
Gate Valve

@ACR Publications- www.acrp.oom, 2000
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Valves with By-Pass
' In most utllities gats valves installed on 12 hich and

Valve Position smaller lines are installed in a vertlcal position, On 186 inch
and larger lings, gate valves are mounted Horizontally.
Large gate valves designed to be installed in a horizontal
posiion are usually purchased with & thrae or six-inch
bypass hullt around the valve. In addition, the movable
closure js supported on & track to prevent it from dragging
on the side of the valve when it is cpened or closed,

. Bypass Valve ___’
1!

=} . :
te valve Is shut down and the presstire differential across
the valve becomes significant, the valve is very difflcult to
open. Undaer this condition, the bypass is opened first, thus
equallzing the pressurs on the wo sides of the valve and
making It much easisr fo open.

Using a Bypass

@AGCAH Publlicallons- www.asrp.com, 2008
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(OP-18) Exercising Line Valves

inlet Connection to Gate Valves

Less than 2 inch in gate valvas less than two inch the Inlet cdnnections
are basically limited 1o threaded, glued and soldeted.
Larger ihan 2 inch With valves larger than two inch the Inlét connections
available include:
¢ Threaded |

¢ Hub for DCIP, PVC and AC
= Mechanlca! Joint

» Flanged

s Victaulic

» Dresser connection

¢ Splgot

Qate valves are also available in a combination of any of the two common connections. A flange
by mechanical joint gate valve Is a very common device for connecting & fire hydrant to a
flanged tee.

Gate Valve inlat connections

" Flanged " Hub for AC

@ACR Publications. www.acrp.com, 2006
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Butterfly Valves
Two types

Example of buflerfly valvé
with reslllent face on the
movable clostre

£ Goarkead

Advantages.

Disadvantages ‘

Uses

Components

Operation

Fiow Control

Thars are two types of butterfly valves: those with a resilient
face on the movable closure and those with a resillent face In
the valve body.

arator Movable Closyre

-; 3

The major advantage o using a butterly valve Is the ease of
opening the valve under pressura. 1L is easier to move and
roquires far fewer tums than & gate valve.

The major disadvantages to vsing butterfly valves Is they
provide & restiction of the flow path and thus higher head loss
than a gats valve. Under high velochy conditions the movable
closure oan vibrate causing excessive water hammaer.

Butterfly vaives oan be used in most conditions calling for
onfofi control and threttling, The exceptions are they should
not be used on the léad to & fire hydrant or the suction side of
an end-suction certtifugal pump.

The butterfly valves most commonly used In water systems
lise a cast iron body and cast iron movable closure. Thers is
a resllient face alther on the body or closure, A gsar head is
used to lransfer energy from the operator to the ster, A one
quarter rotation of the stem moves the valve from Iull open to
fuilt close. Typlcal operators include 2 Inch'square nuts, hand
whaels, alactic motors, pneumatic and hydraulio rams.

The operation of the butiaily vaive is relatively simple, A 1/4
turn of tha shaftmoves the closure from full 6pen to fult
closed. When the valve is In the full open position the
dlosura is In line with the flow, Whon dlosing, a bufterlly
valve may have a lendency to vibrate during the last 1/4 1o
1/3 of the travel of the closure.

Other than In the first 1/4 10 1/3 of the trave! of the closure
the butterlly valve can be used for flow contrél, This gives it
ah advantage over the gate valve. Thia gate valve should
never be used for flow conlrol, The movable closure wif rattle
against the seal and wear a groove in the disk and the seat.

@ACA Publications- www.acrp,com, 2006



{OP-16) Exercising Line Valves

Inlet Connections on Butterfly Valves
Larger thait 2 inoh With valves targsr than two inch the intet conneciiuns available

include:
* Throaded

e Hub for DCIP, PVC and AC
-+ Mechankal Joint

¢+ Flanged

Victaulic

. Wailer - & special }olnt that allows the valve to be
placed betwesi two flanges
« Spigot

Butterfly valves are also avallable in a combination of any of
the two common conreclions,

Meehanioal ..loint Wafer

Flanged

Countesy of M & H Valve Co. Courtesy of M & H Valve Co,  Colirtesy of M & H Valve Co.

Proper Valve Description
Description Sequsnce
In order to properly describe valves, the following sequence should be used:

1. Size Start by giving the valve size.
2. Valve Type . Nexi give the valve type - elther gate or butterly,
3. Body Naterial The body rmaterial s next. Valves are matie from plastic, bronze, gray
, cast Iron, and ductile cast Iran.
4. Connection Type Now identlly the typa of conniéctions. Valves can be purchasad with &

vilde variety of inlet connactions. The most comion gennections are
fiangs, hub, and mechanieal jolnt’. Vaives may also be purchased
with a combination of conpections, such as hub on one side and
meclianical joinl on the other. In addilion to the iype of conneciicn,
the piping meiertal must also be dentified, Thi two most Gommdn
hub sfzes are IPS (ron plpe slze Used by PYC pressure plps) and
CIP (¢ast irori pipe size used by DIP and PVC class plpe), Hub and
mechanical jolnt conneclions ara fie most common,

SMechanical doint - A Joint used on cast iron valves, filtings, fire hydrants, and cast iron pipe. The joint
consisis of rubbar gasket and follower rings that are held to a flange by & row of bolts, The gasket is
compressed between the follower ring and the fiange seat,

@ACR Publlcations- www,acrp.com, 2006 10+



(OP-16) Exerclaing Line Vaives

6. Operator Type

6. Pressuce

7. Special Considerations

Example .

“The description of the operatornesds to indiale type and shape.

Common operators are the lwe-inch gquare nut; hand wheels, and
plaotrlo. Two-nch square operaling nuts are the masl.common fot all
undararound Installations, .

Operating pressure is next. The pressure rating ls an
important part of the desoription. Valves dre manufaoiured for
pressures from 128 psl lo 3000 psk, The most comman
pressitre ratings used In water distribution systems ara 200 or

250 pst.

One of the mest impartant areas of the description is the
speclal considerations section, This section covers the
nunber of discs and the type of valve seals. It desoribes if the
stem is rising or non-rising and If the typse of packing Is
conventional or *O”" rings. It also covers the direclion of
rotation of the shaft to open the valve and gives speclal
infarmation on valves thal are to be mourited horizonially
ralher than verically.

In summary, the adjacent valve would be described as a six-
inch gate valve with cast iron body and mechariical Joints, twe-
Inch square operator nut, 200 psi .

with double diso and non-rising
stem, Most utlities standardize on
valve types, pressure ratings,
operating nut size, and spectal
sonditions. Thersiore, this vaive
could be descilbed as a six-Inch
MJ X MJ gate valve.

®ACR Publlcalions- www.acrp.com, 2006
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Valve Boxes
PDesoription

Paralle! to Stem

Example

 Valve boxes shouid be instalted with each valve. A

valve hox may refer to a vault or tubular structure that
allows dfrect access lo the vaive operating nut, They
may be made from cast iron, steel, PVC, concréte or
other matgrials. it is deairable to use valve boxes with.
lids made of cast lron or steel to make it easier fo find
thie valve box with & line finder,

They must installed parallel to the afignment of the
valve stem. The operating nut should be centered in the
box, The box should not touch the valve and should be
at least two inches above the main.

The example below shows a thres pleces cast iron
valve box installéd in a concrete street. The area
around the valve box Is asphalt, The utility from which
this drawing came uses this process to make It easler to
access the valve box, Asphalt Is easier to remove by &
field crew than concrete. :

Plan View of Valve Box
[ -
Profile View of Valve Box

Upper and

lower portien

of typlcal cast

Irok valve box

- 18 .
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(OP-16) Exerclsing Line Valves

Mitke Gray

Two Divisions of Work There are iwo imajor divisions of wo'rk required for
) : Implementing & valve exercising program. The first is the
office work and the second is the field work

Office Procadure
Maps
Valves Data

Criterla For Where To Slart A Valve Opstating Program Wheré No Pte-Existing Program Exists;

The primary step tc employ s to refer to the distribution map gid systern to begin systematlcal[y working
through valves by grid using no other criteria other than the map.

If data exists however, a local operating unlt may wish to sequence the grids to focus on any of the '
following areas firs!:

+  Where thare have been a high frequency of maln breaks;

» Valves in the oldest part of system;

» Beginning at the source of supply and moving to the exiremities of the system;
+ Byvalveslze; |

¢ Where critival customers are located;

+  Cuslomer density {(when starting a program, the local operaling unit may wish to inspect and
operate valves in {ow denslity areas first bacauss fewer ocustomers would be put out of serviea

as a result of breaking & valve);
e Whare valve denisily and redundancy exist; '

¢+ Hydrant auxiliary valves where hydrants are thotight to be vulnerable to faflure (high traff!c
" areas, hydrants used by municipality on regular basis, i.e., street sweepers, fire trtcks).

o Valves In areas of proposed upcaming pipe replacement and rehabilitation

At the same time, it is recognized that many local operating unlis have pre-exlsling programs and employ
vatrjous methads of inspecting and operating vaives within their respective aress, Accordingly, the following
guidance Is offered 1o these arsas as opportunities to impruve a pre-axisting program:

Howto !mgrovg g Pre-Existing Valve Prograim;

1. Identify individual valve criticality In accordance with the Practice: Refiablity Centsred Malntenance
and apply applicable maintenance frequencies that are indicated in the table in Appendix A;

2. Updats/expand database atfributes;

3. Exarnine areas with substantial network activity;

4, Coordinate program with external programs, e.g. repaving projeots; external construction activily;
8

. Coordinate program with other Internal programs, e.g. hydrant inspection and flushing, internal
construction aclivily;
NOTE —in performing any valve work, the logal opsrating unit must consider the impact on water quality.
For example, there may be an impact In the syslem whers, during the operating of & biow-off valve, the flow
of water stirs up sediment in the main. Water quality may not be affected where the opsrating of a vaive
does not result in flow velogities sufficient enough 1o stir up sediment.

BACRH Publications- www.aorp.com, 2006 -13 -
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The tirsl step in developing and implsmenting a valve
exercising program is the lacation of the valves on the system
map.

When inspecting and operating valves, it is recommended that
the following information ls capluted. Howaver, this Practice
recognizes that for local operating units beginning & program,
ail of this information may not be prastical to gather Initiafly,
Accordingly, for the local operating unlt starting a valve
maintenahce program, itis recommended that the Information .
appearing in bold be caplured:

Attributes for Valves:

1. ValveID .

2. Legacy Valve number

3. Location

o strent name;

closest strest address #;

cross street;

reference dimensions

{distance, dirsetion, reference point);

map page;

valve book page;

GPS coordinates;

city;

county;

municipality;

subdivisior;

skelches, if avallable,

Valve size (2" -60")

Operating hui slze

Valve type (gate, bulierfly, ball, ete.)

Acluator type (manudl, electric, hydraulic, pneumatic, ete.}

Goar type (non-rising slem, worm, spt, rising stom, etc.)

9. Operaling nut type (square, tes head, wheel, elo.)

Fressure slass {150, 200, 250, 300, 350)

11. Bypabs valve present? (yés or no}

12. Seat type (resHient, branze, CI)

13, Joint type (MJ, push-on, iead, restrained, flanged,
compression)

14, Open direction (left, right)

15. Normal positlon (closed, open)

16. Fetnction {distribition within geld, distribution dead-end f.e.
single sourcs, hydrani auxtiary, blow off, bypass, zone
separatian, {ransmission, servioe fine, plant discharge,
booster statlon discharge, pump discharge, raw wedter,
plant}

17, Type of access (valve box, manhols, vault, pit box, stop
box)

18, Systom monitor instaied on valve? (yes or no)

19, Speclal valve box lid or marking? {yes or no)

20. Marking and écoass notes (free form)

21. Normal syistem pressure

22, Nurabur of tuims by design {i.e. irom full open to jull
tloséd) .

2 5 & % 3 2 o3 ¢ . o @
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(OP-16) Exercising Line Valves

28, Top of main depth

24, Operating nut depth

25, Crificalily {high, medium, Jow)

28. Critlcalily Identifier {drop down list)

27, Criticality Notes (free form)

28. Installation date.

29, Manufacturer

30, Manufacturer model

81. Manufaclure date

32, Manufacturer torque limit

43, Surtace Cover Locallon Type {street, dnvaway, patkdng,
stdewalk, other)

84. Surface Cover-Material Type (concrete, asphalt, grass,
landseaping, gravelisione, soil, brick)

85. Instaliation Work order Aumber _

36. Status of the assaét (aolive, relired In place, rellred &
scrapped, transfarred, pending, sto.)

37. Inspection Route number

38, Inspaction SioplSaquence number

30. Main size (260"

40, Main type (C, DI, AG, PVG HDPE, Steal)

41. Data collected/last updated by (person’s name and
company)

42. Date collected/last updated

Inspection Datd for Valves:

1. ~ Number of tuins operated

2, Minfmum number of turns for regulatory compilance (If
applicable)

8. Torque applied {maximum value o torque curve, it

available)

4, Typa of operator utilized (valve key, hydraulic operaior)

5. Inspection completed by (person's name and company)

6. Time spent to operate valve

7. Position valve left in (open, tlosed)

8. Initlal direotion aperated (laft, right)

9. Dirsotion opsrated to open (laft, right)

10. Pogition found In (opan, closed, partially operi)

11, Traffic controf utifized

12. Date and time operated

13. Deficlencles noted

14, Any repalr work performed at time of inspection

15. Additional repair work raqulred (paVad over, hox
broken, ato.)

16. Was valve operated per procedure? (yes of no)

17. Permit required for operation? (yas or no}

18, Permit pumberi

19, Permit pumber oxpiration date

20, System Monitor present? {yesino})

21, Systerm Monlior adequately marked? {yes/no)

©AGA Publicattona- www.agrp.com, 2006 -~ 15~
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Valve Exercising Pro

ram - Freguenocy Table - APP‘ENDIX A

_ Frequency Werk Load:
Activity/ Task| Criticality Trigger Valie Hours | #Stalf Comments
ispect aid ’ increase reliability,
Opérate raduce failure,
distribution High Time Annuaby | . 1 12} Valve keloperator | extend valve life
srﬂ;rrnﬂsslon Medlum_ Time Evary 2 yrs 1| 12 | Valvelkeyloperator Same
valves
, Low Time Evety 5 yrg.* 1 i-2° | Valve kevfoperator Same
Map, magnetiv
locator, vaive
. sketoh, valve box Ensure
High Time Apnually 0.28 1 cleaners -gecessibility
Map, magnelic
locator, valve
L ocate 7 skefch, valve hox Ensuré
dishibution Medium Thire Eyery2yrs | 0,25 1 cleaners accassibillly
[system valves Map, magnelic
facator, valve
: skalch, valvé box Ensuie
Low Time EvarySyis* | 028 1 . tléaners accossibilly
Map, magnetic
focator, yalve
Activity (new paving, {WIithin 1 v, of skeotch, valve box Ensure
Low consl., etc)* activity 0.26 1 cleaners accessibillty
Determine
: accassibllity and
High Time Annually (.83 1-2% | Valve key/operaior loperating condition
Inspect and '
Cparate " Dhtetiine
distribufion . ' accessibility and
system vaives | papgium Time Evary2yrs | 0.3 1-2* | Valve keyioperator loperating condition
Detarmine
accassibility and
Low Time Evety G ws.” | 0,43 1-2* _| Veive key/oporator Joperaling condition
Datermine
aceossibilily and
High Time Anpually- | 038 1-2*__} Valva keyfoperalor foperating condifion
inspec! and
}?%erat:a Determing
Y vl _ accessibility and
auxiliary valvest medium Time {Every 10yrs.Y 0,33 1-2* | Valve key/uperator foperalirig condition
Deterniine
accessibilty and
Low Time Every i0ws,*l  0.33 1-2* | Valve key/oporater |eperating Gondition

©AGRH Publications- www,avrp,oom, 2006
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NOTES TO APPENDIX A

This table indicates the valve malntenante activities to be performed, the frequency that the
activitles should be performed based on valve crlticality rating, the estimated number of hours and
staff members nesdet for the wotk, and the noad for ahy speciatty tools/skills.

In the column marked “Work Load," tha Practice sets forth an pstimate for the hours required for
ihe maintenance work glong with an approptiate number of amployees to perform sald work. In
reviewing thése guidelines and in determining the propar humber of employees needed, a
supervisor should consider the individual characterlstics of the nseded mainteriance Including the
traffle conditions, safety of employees In the givan area, and the difficulties that may be
anticipated becauee of valve size, condition, location, and any other relevant Information, The
estimations aré not meant as the enagtment of any rule upoh supervisors. Rather, the
sstimations are meant as a gulte,

Addiionally, the following erltétia are offered for supervisors when applying the Frequency Table:

« The triggers for locating low criticality valves are paving reconsiruction programs, new
construction projects, main extensions, etc;

» The Piabdlice attempts to provide a general framework for valve inspection even though
looat and/or stake regulatory requirements may differ, Where such regulatory
requlrements differ, it Is suggested that the Implementation of this Praclice may encourage
regulatory agencies to reconsider the requirements that the law may currently impose. In
other words, the regulations may be antiquated and not refiect current practice In the water
industiy, The sucoessful implementation of a valve maintenance practice that differs in
same manner from the regulatory requirements may support modifications in the
regulatory environment, :

« Fraquency value for operating and locating low eriticality transmission or distribution
system valves {every five years) Is the racommended value, Varled state regulatory
dompliance issues are to be considered whien determining the actual frequency value to

. be implemented at a speclfic operating unit. :

« Frequency value for operating hydrant auxiliary valves (evety ten years) js the
recommended value based on tha scouring aclion of valve seats during hydrant
inspection, Varied state regulatory compliance issues are o be consldered when
determining the actual frequency value to bie Implemented at & specific operating unit,
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S {OP-18) Exercising Line Valves
Appendix B: Valves Needing Speclal Operational Consideration

Funotion: Transmisslon, Zone Separation Single ‘Soumé (dead
Discharge of Plant, | Valve end), "Distribution” or
Booster Station, or satvice line valves
Pump Valves

Normai Position: Qpen “Closad Open

Operation Steps: Operate a minimum Operate stowly to full | Operate a minimum
15% and a maximum | open and back to full | 15% and a maximum
of 25% of total turns | closed while of 26% of tums.
if critical but a fll montioring and

close & full open i
non-critical

controlling prassure
on low sidé by
flowing hydrant on
low pressure side of

-t vaive
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(OP-16) Exercising Line Vdives '

Along with locating the valves on the system map is the
giithering of valve data. Onoe the vaives have been placed In
{hie ground the valvé size and valve operalor dala may be all
thiat can be obtained, this Itis critical that valve Information be
obtained.and recorded pror to Instaliatlon, The valve data oan
be recorded on valve cards of in a computer database. In
sither case I Is tesirable lo develop & valve identification
aceass of valve data method to aliow easy’

There are a wide varisty of vaive humbering methods used in the water works indusiry. Several of these
“are developed in canjunction with the numbering of lines and fire hydrants. Beloiv are sevéral examples of
methods usad by differant utilities

Sequence Method :

Start at 001 The simplest method is to start &t the water soufce with the
number 001 and number the valves in sequence from the
start point fo the end of the system, This method only works
well on very small systems whare future expansion Is fimited.

Advantage , The maln advaniage to ihis system is its simplicity.

Disadvantage The major disadvantage is the difficulty of adding numbers to
valves thal are Installed alter the numbers have been
astablished. One method of dealing with this possibllity Is to
use a larger number, four, five, or six digits and iegve space
between each number, For example start with 1010 as the
first five and 1020 as the second valve, 1030 as the third
valve, etc, This ivaves 9 digits between each number for
future expansion.

Mays Gfld Methad This method ises a seven character alpha numerlc
Identification number. The number locates the valve on a
specific page of the system map. The sameé system Is used to
Identify fire’hydrants, In this systern, the first digit Indicates
that the asset is a either a fire hydrant () or valve (6). The
next thres digits entily the map number for this assel. The
fifth digit identifies the grid letter on the map whore this asset
gan be located, The last iwo digits are used 1o identify the
spaoific fire hydrant or valve on this map, in the example
below, the number ls for a fire hydranl located on map 21D, In
orid ¥, and hydrant 15 within map 21D.
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System Explanation Expanded

Advantage

Disadvantage

Street Address Method
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(OP-18) Exercising Line Vslves
Asset ID number for Fire hydrants & valves

521D K15
Unique hydrant #

Qild leltar on ma
Map #

Aréa (5= hydrants, 6 =valves)

In this system; each map page Is divided-into blocks starling
in the upper lell corner with A, Within each block the
hydrants are numbered starting with 1 for the hydrani
localed in the uppar left of the grid and preceding across the
top from Jeft to right of the grid, then dropping down one row
and moving back to the starl from right 1o left.

The major advantage lo this systei is the ease with whioh
a valve may be locstod on the system map.

The dis advantagés to the system ara:
* The time required to establtsh the number system.
¢ The difticulty in locating the valve on the ground,

" The dilficulty iv numbering valves added to the

-systam when the valve is located between two
exisling valves,

Explanation~This method Is used to identify line vaives and
fire hydrants, The first character is sither a *V for iine valves or
an "H" for hydrant, The nex) wo sharacters identify the stroet
where the hydrant or valve Is located and the last four
characters is the street address.

Asset I number for valves
VLV 4079

Address
StreafID

Code
V for valves

For example; HLV4085 for a hydrant located al 4085 on

-Lummi View.VLV4079 Is for a valve located al 4079 Lurnmi

Visw.
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Advantage

Disadvantage

Line Segmsent Method
Befining Line Segmients

Valyve Numbers

Advantage

Disadvantage

@ACR Publicalions- www.acrp.com, 2006

(OP-16) Exercising Line Valves
The malr advantage fo this system is the pase with which
the valve tan be jocated on the ground.

The main disadvantage to this system Is the time required
to establish the humber for each valve as a site vislt Is
required for each valve,

i order to enter distribution lines Into an asset database or
a hydraullc model @ach segment of a fine must be numbered.
A line segment Is a line ihat ie of the same size and materlal
type that extends from one definable point in the system to
anothar, A definable point would include fire hydrants,
albows, PRV stations, line velves, eta. in the example
shown on the map on the next page, the line segments are
identifled with five charactars, The first character Is the lefter
“L." The nexl charactar ls & number indicating which sireel

‘where the line Is lodated, This is fallowed by three digits,

Four characlers are used to identily valves, The first
character is the latier "v* followed by three numbers. The
flrst diglt of the number Is the sami as the first digit of the
line.segment nunibet where the valve s located, Note that
mos! of the numbers are spaced by ten digits. However,
when two valves-are located one each side of a tee the
spacing Is only one diglt. This Is a numerical method of
indleated these two valves ara located physically close lo
each other, Also note oh the map valve humbers ara placad
inslde of a hexagon {six sided figure} While hydrant numbers
areg placed Inside of 4 olrcle. A map showing this method is
looated on thé next pags. This map Is reduced by to 58% of
the original slze, A 100% view of & porlion of this same map
is located on pags 186 of Lhis text,

The main advantage to this syslem is ease of relating a
specifle valve to a line and thus g street, While the number

. doses not.provide the same degree of clatity of physical

location as the street address method it does provide
information on the spedlfic siraet the valve is located,

The disadvantage to this systein Is the time raquired 1o
numbar the valves and the difficolly of jocating the valve
physically on tha grotnd.

-29.



(OP-16) Exercising Line Valves

~
=
=
oo
At cter vl )
7 Sewvles Connmcton

W 5 EE
1€ HhT
¥l I @e{;—@@}:t

- MACR Publications- www.aorp,com, 2006 -22.



Operator Skilf Package

(OP-16) Exerclsing Line Valves
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{OP-18) Exeroising Line Valves

Field Actlvities
Equlpment and Peraonnel

Valve Wirench

Yalve Box Locator
W
Precaniions

Pressure Changes

A two person crew may he best for performinig this task In

high traffic areas, Ons parson spends e considerable amount

of time handling the traffic while the second person locates

and exérciges the valve, The individual's must be familiar

with the distribution system, valve iocation, oritical users,

speclal pressure zones and pump stations. The equipment

fequiremnents include;

» Valve wrenches - at least 2

¢ Radios for communication between the two orew
members'

» Valve box cleaning tadl

+ - The systemn map and valve exerclse repott form
+  Traftic control equipment -

¢« Vaive box looation aguipment

Vaive box cleaning tool with
é grabbing and digglng heads

When undertaking & line flushing program, there are
several precaulions that should be considered,

Turping valves on and off may cause sudden shilts in
system pressure. This can cause problams with customers'
equipment, PRV stations, booster stations and SCADA '
systems. 1t Is critical that normally open valves not remain In
a closed position any longer than necessary,

When large gate valves are closed the difference in pressure
from one side of the valve to the other may be so great as 1o
make It very difflcult to open the valve. Untli the valves are
exercised at jeast once this jnformation will not be know. It is
always a good idea to place a prassure gauge on a fire
hydrant or custormer service just down stream of a major

®ACR Publications. www,aorp,com, 2008
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(OP-16) Exerclsing Line Valves

main line valve. As ths valva Is being closed, chserve the
pressure drop, If it appears that the pressure will drop
below 20ps) do not aloss the valve completely

Butterfiy Valve Vibration The gear trairt on a butterfly valve may become worn with

{ime. As a result the movable closure will vibrate as the
valve approaches full close, Inthis case It is best to quickly
open or ¢iose the valve,

Vaive Won't Close ' It is vary comman for gate vaives to not fully tlose, When

this oceurs, DO NOT force the valve. Forcing the valve can
band the disk of the mavable closure, The most common
cause of this problem Is debris Ih the botiom of the valve
body preventing the disk form reactiing the bottorn of the
valve. To resdlve this, open the valvé slightly, this will cause
a high velogity flow under the disk and, in most cases, will
clear the debris from the valve body,

Fielit Sequencea
Valve inspecticn and Operation Progedure

Primary tasks for all Valves:

1.
2,
3.

Lecate valve (verify measurements, GPS coordinates, landmarks);
Set-up trafiic control and observe applicable safety procedures;

It data exlsts, review vaive size, valve type (butterfly, gate, etc.), the number of tums
required to fully open or fully close valve, function of valve {transmisslon, hydrant
auxiliary, distribution, zone separation, single source supply, efc.), direction to open, and
normal position. Note = if any iformation listed above is missing, then the valve should
not be exerclsed, and teport thess findings to the employee’s supervisor;

Ensure valve operation will not cause damagoe to the distribution system by identifying
crltical areas and taking exira precautions {it s important that valve inspections are
¢odrdinated with the Production Depariment)

 Valves in the vicinity of pumping/booster stations, pressure zone valves,
transmission valves, and gingle source valves ars examples of critical areas:

¢ Exampies of extra precautions includs communication and coordination with
the produotion department and the instaliation of temporary pressure relief
devices or bypasses.

» Verly whethar system monitors, llke acoustic monttors for leak detection, are
in the arga and, if so how they are marked in the field.

Remove valve box lid. If system monitors are located In vaive boxes, exercise care in
removing the valve box lid because instrumentation and wiring may be attached fo the
fid. The system rohttor is generally attached magnetically to the 16p of valve nut end

~ needs to be removed prior to operation of valve. Repott any damage lo your supervisor

and the appropriate Non-Revenue Water management staff;
Clean out the valve box if necessary;

7. Insert valve key onto viive nut, whee!; or tae head:

Except as otherwlse indicated in Appendix B, operate valves through a full cyele and
leave in hormal operating position (note: one should consult local procedure on effsative

valve operating);
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{OP-186) Exerclsing Line Valves
9. Count the humber of turns and compare with manufacturer specifications;

A, if number of tums Is not within 80% ~ 100% of manufacturer specifications
then oparate valve full cycle two 1o three more times. If the number of lurns
does hot thange, the operalor should hofify their suparvisor,

B. If number of tuins exceeds 100% of manufacturer specliications, the
operator shouild stop valve operation and notify thelr supeivisor that the
valve may be broken.

10, Record inspection data and refer to “Inspection Data for Valves” in the Raporting Metrios
Section of this Practice;

11, Update valve attribute data to make corrections or additions;

12, Restore the valve |id and clean up area If necessary; If present restore the system
monitor, checking for geod contact with the valve nut. if monitor Is damaged dr If unsure
of whether the unit was properly restored, contact your supervisor and the Non- Revenus

Water management ataff,
18. Remove the trafflc set-up.

Optional tasks; ' )
At the same time, the Practice recognizes that many local operating tinits may wish to pursue
additional steps during vaive inspection. Below are optional tasks that may be pursued:

1, Open downstream hydrant during valve oparation (to scour valve seat, verify positive
shutdown, dlacover any closed valves, etc.) record lost water, if hydrant is fully
inspected at ime of valve operation, then record hydrant inspection data in accordance
with Practice: Hydrant Operation, inspection and Maintenance.

2. Sound the valve when fully closed, opsn the valve and resound vaive.

Number of Turns 1o Operate
a Double Disk Gate Valve
Vaive | Nomberof | Vaive | Number of
Size Turps Size Turne
a" 72 12° 381/2
4" 4112 14° 48
g" 20 1/2 16" 58
8’ 27 18 | 89
10" a3 1/2 20" 65
Special Note for Gate Valves: If the valva is to ramain In an open position, open It fully

and then back off of open 1/4 turn. If the valvs is to remaln
closed, close the valve and then back off 1/ tum, By
Jeaving the valve 1/4 turn off of stop the next user of the
valve can easily determine If the valve Is being turned in the.
correct direction.
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(OP-18) Exercising Line Valves

AW Valve Operation, inepsction and Maintenance Practice

10
2,
3.
4,
B,
6

7
8

9

Valva packing leaks onh singlée or doubile disc valies that have graphite packing.
Valves may be broken open or closed during valve operation.

Broken gate could cause a sudden water hammer resulting in a main leak,

Valve boxes and valve box lids may get broken attempting to gain access tothe -

operatihg nuf, _
Square opetating nut Is rounded ~ valve key just gpins on hut,

. Whes! on wheel valve Is missing.

Vaive Is inoperable - can't furn oparating nut or wheel.

. Valve box is off center — can't position valve key on operating nut or whesl.

Valve box Is paved over, covered, filied with sand or dirt.

Contingsnicy parts & maintenance tnaterials list

1.
2,

S
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Graphlte valve packing — 1/4", 3/8", 1", elc.

MJ gate, MJ butterfly, & tapping valves in stock - various sfzes Dugtile iron or G900 PVC
pipe and fittings in stock {MJ solid sleeves, MJ dual purpose solid sleeves, bolted
couplings, transition couplings, mega lugs, retaining glands, ete.) — varlous sizes,
Inventory of squate operaiing nuts and whesls (ustially removed from existing valves that

are retired and removed),

“Valve hoxes, lids and vaive box paving risers (various riser heights — 1" — 4"),

Resloration materials (temporary paving, clean {ill, gravel, DGA, efc.).

Repalr clamps — (360° stalnless steel, bell joint, etc. — various sizes).
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INSERT VALVE DATA COLLECTION FORM
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