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PREFACE

PURPOSE OF TRAINING/JOB MANUAL

MAINTAINING EFFECTIVE AND EFFICIENT ON-THE-JOB PERFORMANCE
SHOULD BE THE AIM NOT ONLY OF EVERY SUPERVISOR AND FOREMAN BUT .
ALSO OF EVERY WORKER. FREQUENTLY SOME IMPRCOVEMENT IN PERFORMANCE
IS NOTED AFTER TRAINING. OVER A PERIOD OF TIME, HOWEVER,
PERFORMANCE OFTEN DECREASES TO, OR BELOW, THE ORIGINAL LEVEL.
ONE WAY TO SET STANDARDS OF PERFORMANCE AND TO SUGGEST METHODS
OF ATTAINING THAT PERFORMANCE IS TO PROVIDE A TRAINING/JOB.(T/J)
MANUAL WHICH CLEARLY STATES THE DESIRED PERFORMANCE AND SUGGESTS
?ROCEDURES FOR ATTAINING THIS LEVEL OF PERFORMANCE. THE FOLLOWING

T/J MANUAL DCES JUST THIS.
HOW TO USE THE TRAINING/JOB MANUAL

THE MATERIALS THAT FOLLOW CAN éE USED IN A NUMBER OF WAYS,
DEPENDING ON THE NATURE OF PERFORMANCE THAT NEEDS TO BE IMPROVED.
IF THE TRAINEES ARE NEW TO THE SUBJECT MATTER, THE T/J MANUAL
CAN BE USED IN A FORMAﬂ TRAINING SYSTEM. THERE ARE DETAILED
DESCRIPTIONS OF SUPPLIES ANLC MATERIALS AND TRAINING ACTIVITIES

TO GUIDE THE TRAINER.
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PREFACE (CONT'D)

IN ANOTHER SITUATION, A SUPERVISOR, FOREMAN OR TRAINER
REQUIRED TO DIAGNOSE PERFORMANCE DEFICIENCIES, CAN USE THE
OPERATION BREAKDOWN SHEET AS A REFERENCE TO IDENTIFY THE AREA
OF PERFORMANCE DEFICIENCY. HE CAN THEN CONCENTRATE TRAINING
ON THIS PARTICULAR AREA BY USING THE APPROPKIATE SECTIONS OF
THE T/J MANUAL AS A GUIDE.

WORKERS WHO ARE EAGER TO MOVE AHEAD IN ACQUIRING NEW
KNOWLEDGE AND SKILLS COULD USE THE T/J MANUAL, ALONG WITH
ASSYSTANCE FROM FELLOW WdRKERS WHO ARE KNOWLEDGEABLE IN THE
SUBJECT AREA, TO STUDY THE MATERIAL ON THEIR OWN,

THE T/J MANUAL IS DESIGNED TO BE USED ON~-THE-~JOB AS A
READY REFERENCE AS NEEDED. IN MANY CASES, JOB-AIDS CAN BE
LIFTED FROM THE MANUAL AND POSTED DIRECTLY AT THE SITE WHERE
THE ?ERFORMANCE IS TO TAKE PLACE.. THEY WILL SERVE AS A

CONSTANT REMINDER TO THE WORKER OF THE PROPER PROCEDURE FOR

A TASK.

WHERE TO GET MORE INFORMATION
THIS T/J MANUAL IS ONE OF MANY BEING DEVELOPED BY THE
CARIBBEAN BASIN WATER MANAGEMENT PROJECT.TO IMPROVE THE PER?ORMANCE
OF PERSONNEL IN THE WATER UTILITIES OF THE EASTERN CARIBBEAN.
MANUALS WILL BE DEVELOPED IN MANY ASPECTS OF WATER UTILITY
OPERATION,MAINTENANCE, AND ADMINISTRATION. FOR MORE DETAILS
ON MANUAL AVAILABILITY AND OTHER ASPECTS OF THIS PROJECT CONTACT:
ENG. NEIL. F. CAREFéOT, MANAGER
CARIBBEAN BASIN WATER MANAGEMENT IPROJECT
PAHO/WHO
BRIDGETOWN, BARBADOS

2
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INTRODUCTION

Every distribution system has leaks in it. These may be
caused by a number of things: improper laying of system; poor
workmanship when the pipes were connected; poor foundation on

which pipe is laying; age; neglect, etc.

. This waste or loss of potable water, can be as high as
50% ofvthe total volume pumped. Sucﬁ losses add to the cost
of operating the system (.e.g. chemicals are lost, unneéessary
energy is uéed for pumping, excess capacity is used) and possibly
lead to an eafly and unnecessary expansion of pumping and

treatment.

A leak detection programmé is vital to the operation and
maintenance of a distribution system. Such a programme, when
properly utilized, will reduce losses and effectively minimize

downtime and troubleshooting procedures..

This Manual will help achieve these objectives. Lessons
include preparation of a district for detecting leakage; a
"night line" programme which determines the amounts of water

used, and a "step test" which determines. how much water 1s lost

in every individual street.



TRAINING/JOB MANUAL Leak Detection in a Water
' Distribution System

UNIT E PREPARATION OF A DISTRICT FOR
LEAK DETECTION

WHAT IS THIS UNIT ALL ABOUT?

This Unit deals with the preparaticn of a aistrict or
area, where it is intended to carry out a leak detection survey
using either a leak détection metexr on by-pass or a meter

trailer.

WEY DOES THE.TRAINEE NIZED THIS?

In order to find leaks in a distribution system, the
district or area must be defined and the district or area
plans brought up to date. The record of the number and location
of valves, hydrants and service_cbnnections must be complete
and accurate before actual field work can begin.

The preparation process will ﬁpdéte and complete the
district plan. Preparation also includes all work which must
be completed before the actual leak detectlon survey can be

taken e.g., installing by-pass connections.

WHAT DOES THE TRAINEE NEED TO KNOW BEFORE BEGINNING?
The trainee should be able to:
1. Read a plan or drawing

2. Take field notes to update an area plan
(e.g. completing list and location of valves,
hydrants and (service connections) P.R.V's),

3., Excavate an area for the meter chamber, using
jack hammers, shovels, picks,

4. Take accurate measurements in field using
measuring tape.

e ey s ps



WHAT EQUIPMENT AND SUPPLIES ARE NEEDED?

ITEMS

LESSONS

2

3

A plan of the District

Note pad

Pencil

Chalk board

Valve tools

Sounding Rods

Valves - LH/RH

Valve boxes LH/RH

Measuring tape

Working By-Pass Installation

Compressor with pneumatic drill

Shovels

Pickaxes

Drills

Flange sockets

Flange spigots

Tees

Bends

Correct size pipe

Meter

Hydrants

Tee (special)

Collar

Spanners




WHAT SUPPLEMENTARY MATERIALS WILL HELP?
Technical Manual on Waste Detection Meter, Kent Meters Ltd.,
Mechanical Meter Division, Luton, Bedfordshire, England.
WHAT ARE THE OBJECTIVES?

The trainee will be able to?

¥. Review a>plan of a district.

2. (i) Determine and record the number of valves
in the district - their location and operation,

(ii1) Count and record the number of services
in the district.

3. Participate in the construction of a meter chamber.

4., 1Install by-pass connections on a main for leak
detection meter.

5. Test by-pass joints for any leaks and return
water flow to the district.

6. Install hydrantsAand valves to accommodate
a meter trailer.

7. Develop a check list for the preparation of
a district for leak detection.

NUMBER OF LESSONS AND TOTAL INSTRUCTIONAL TIME

Total Lessons: 7

Total time: 9 hours 30 minutes



TRAINING/JOB MANUAL Leak .Detection in a Water
Distribution System

UNIT 1 Preparation of District for
‘ . Leak Detection
LESSON 1 | ) REVIEWING A PLAN OF THE TISTRICT
ESTIMATED TIME 30 minutes
PREREQUISITES , Recognize an engineering drawilng
or plan. .

PERFORMANCE OBJECTIVES:

® The trainee will be able to:

Review a plan of a distrnict.

@ Under the following condition:

Given a sample foam.

® To this standard:

With totat unde/zAi:andxlng and accuracy.,

TRAINING RESOURCES

Equipment and Supplies: Plan of a district,
Chalk Board,
Note~pads, Pencils.

Information Sheets: Ul:L1:IS:01, Ul:L1:IS:02
: Ul:L1:IS5:03



TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer questions trainees
to find out if they know
where the drawing office
1s located.

Trainer and Trainee discuss
"line" of person responsible
for plans in the drawing
office.

Trainer distributes plan
of district - See
Ul:L1:IS:02, and ask
trainees to identify

it as the district to

be tested.

Using Ul:L1:IS:02
Trainer and Trainee
discuss:

(1) boundary of area
to be tested for
leaks.

(ii) best location for
leak detection
meter.

(111) direction of water

flow.

" (iv) location of valves;

5.

number and type of
services.

Trainer and trainee discuss
final disposition of
district plan, i.e.,
returning the plan and notes
to the office.

Trainer reviews and discusses

earlier activities using
chalk bcard to list,
write notes and illustrate,

1. Trainees respond to
questions.

2. Discussion

3. Trainees study plan and
identify streets and other
land-marks peculiar to the
district. '

4. Discussion

5. Discussion with trainér.

6. Review and discusse.



O O

. UT:L1:1S:01
OPERATION BREAKDOWN SHEET

Prepanation of District
POSITION: Plumben TASK: §or Leak Detecition

OPERATION: Revdiew ing Plan of the Distaict

Important STEPS in the ' KEY POINTS: the key to doing the steps
operation. '+ correctly, efficiently or accurately.
STEP: a significant action
which advances the operation:
towards completion. ?

|

HOW HE DOES IT i POINTERS TO BE ‘OBSERVED IN PERFORMING THE
(Step) s STEP
o |

1. Get plan {rom ; . Know whene the drawing office 4£s,
Drawing 04fice ox : and the penson grom @hom he should
Superintendent, f get the plan.

2. Review plan. | 7. See that plan 48 the one for the

! anea to be checked, and that it is
neadable, showing all the Lines,
~valves, names and numbens.

10
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Ul:L1:IS:C2
Selecting the area for the leak deﬁection test is the first
step in pfeparing a district. Selection is usually made by a
distribution engineer. Besides size (which can vary from about
200 services to as large as 1000 services) there are several othef
factors which influence his decision.
One of these is the type of district —'rural,Aurban, hotel
or industrial. In a rural district fof example, with perhaps
10 - 15 miles of mains feeding only a few houses, the size of the
district may be limited by the time it would take a crew to travel
to all the far—apart valves for their openihg and ciosing.
Another congsideration when selecting the area is the size of
the leak detection meter to be used. The area should be small
enough so that the night flow for that district should always
register on the easily defined parﬁs'of the meter chart. It must
never be allowed to run off the chart.
'The choice of the boundaries of the district may also be
influenced by: |
a) Service reservoirs contained'within the area have to
be valved off during the Test, resulting in loss of
storage. :
b) Pressure reducing valves.

cf' The siting of meters such that several districts can
be fed from the same meter.

d) Possible future development which may have to be included
in the waste meter district.

e) Shape and size of the district.

11
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TRAINING/JOB MANUAL . Leak.Detection in a Water
Distribution System

UNIT 1 . Preparation of District for
' Leak Detection.

LESSON 2 CHECKING THE NUMBER 0F SERVICES
b AND VALVES IN DISTRICT, THEIR
LOCATION AND OPERATION.
ESTIMATED TIME 1 Hour
PREREQUISITES . Ability to read an area or

district plan.
Ability to recognize a service
connection.

PERFORMANCE OBJECTIVE:

® The trainee will be able to:

(4}  check and necord the number 05 vakoes in /the distriet
and thein Location and ope/w,twn.

(i)  count and necord the rumber of servdices in  the disirnict,

® Under the following condition:

Given standard procedures, required equ,cpmen/t and pLan
04 the D&At/u,ct/ano_a.

® To this standard:
()

(44)

all servdices and valuves must be Located and neconded.

the operation and maintenance of ALl values must
te neconded.

TRAINING RESOURCES:

Equipment & Supplies: Plan of district, note pads, pencils,
» valve tool, LH and RH vailives,
valve box, sounding rod.

Information Sheets: Ul:L2:IS:01, Ul:L2:1S:02, Ul:L2:1S:03,
Ul:L2:1S:04, Ul:L2:1S:05.

13
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITIES

Brief review of activity
4 in lesson 1. Discuss
purpose of this lesson.
Refer to Ul:L2:IS:03.

Distribute and discuss
forms and method of
recording information
Ul:L2:IS:02.

Using O.B sheet Ul:L2:15:01
discuss and explain all
procedures for checking
valves and services in

the district.

Trainer explains how to
differentiate between

a LH and RH operated
valve, by observing the
cover, and gives trailnees
practice in identifying
and operating LH and RH
valves.

Refer to Ul:L2:IS:01

rrainer explains,
demonstrates and allows
trainees to practice
the sounding and
throttling of valves.
Refer to Ul:L2:IS:02-05

Trainer and trainees
review the lesson and
discuss the update
information that should

‘be presented to the

Drawing Office. -

14

Discussion

Read and discuss.

"Discussion

Trainees listen, observe,
participate and take notes.

Trainees listen, pa:ticipate
and take notes of the
procedures.

Discussion.



OPERATION BREAKDOWR Shzti C UT:L2:18:01
: Preparation of Districit fonr
PCSITION Plumben TASK, Leak Detection

OPERATION Checkding the numben of values &in the districit - thedin
Location and opexration

Important STEPS in the KEY POINTS: The key to doing the
operation. ‘ steps correctly, efficiently and
accurately.

STZP: A significant action
wnich advances the operatiocn
towards completion

-

HOW HE DOES 1T . POINTERS TO BE OBSERVED IN FIRFORMING

(STEP) _ -~ TRE STEF
1. Get plan of distrnict 1. Contact penrson in chanrge on
grom drawing office. - pernson who will get drawing.

2. Proceed to distrdick.

3. Detenmine Location o4 3.1. Check plan f§or RLocaition o4
vafve 4n §ield. valve and vendfy Location 4Ln
: the distnick.

52 Recond focation information on plans
orn in noZebook. Give number Zo i
valve if 4t does not already have cne.

3.3 Check at intersections of strneets L4
no valve 48 shown Lo ensure that
there 48 actually no valve.

3.4 Recond any discrepancies botween !
‘plan and actual field situation.

4.1 Determine operation of each vali 4.1 Use either valve box key or bar 2o

valtve. valve. key and Lift valve cover.
- 4,2 Open valve box and insert 4.2, Key must {4t valve stem Lo operate .
valve key. : (open on close) valve.

4.3 Check 4§ valve 48 rnight hand 4.3 I{ valve cover is nround, valve closes

on Left hand. by twwing spindte Zo the Left. 1§ |
valve covern L8 squane, valve cleses
by turring spindle to the right.
Recond on plan or ndzebook.

A round 4n a nound - o the Left.
A nound in a square - to the night.

15
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OPERATION BREAKDOWN SHEET

POSITIDN PLumben

Ur:12:18:01 {cont'd)

. Preparation of District
TASK fon Leak Detection

OPERATION Checking the number of valves in the district - their Location

and operation.

e a e tm e o o o A0 MR 0t 8 g b o b
)

important STEPS in the
Operation

STEP: A significant action
which advances the operation
towards completion.

KEY POINTS: The key to doing the stepsg1
correctly, efficiently, or accurately.

HOW H:Z DOES IT
(Step)

POINTERS TO BE OBSERVED IN PERFORMING
THE STEP

4.4 Check 4§ valve i& open or
closed.

5. Check condition of valve
chamber and valve.

" 4.5 Check 4§ valve is throitled.

T

4.4 Use sounding nod, insent point of
nod into hole fon .valve key.
PLace ear against othen end of
nod and Listen. '

(4 1§ no-sound, valve is closed

(£4) 1§ sound, valve &s feakding
Zthrough.

4.5 14 valve is open, correct numben

: of twwins nequired to close valve.
Then nevense twinding and gully
open valve, counting numben o4
tuins again., I same -umbern of
turns ane counted when opending
valve as when closding valve,
then valve was nct throttled.

5. (£) Does valve have correct
~coven?

(44) 18 covern visiblLe! Recond.
({44} 1s coven missing? Recond.

({v} 1& valve chamber clean?
Free of rocks, pebbles,
debris? Recond.

(v} Close valve again, Use
sounding rod as Lin 4.4.
14§ sound persdsits, vafve
needs repait. Record,

f P

See Ul:l2:1S:02.

16
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Ur:L2:18:01 (cont'd)

OPERATION BREAKDOWN SHEET

- PneEaAaL«. £ Distrnict fon
" POSITION Plumben ’ TASK, Leak D (c)ftl,cgrz o

OPERATION_ Checking the number of Ae/wu:u and valves in the mmu thein
Location and opma,tcon

.

important STEPS in the KEY POINTS: The keay to doing the steps
Operation correctly, efficiently, or accurately.

STEP: A sicgnificant action
which advances the operation
towards complietion.

HOW HE DOES IT ' POINTERS TO BE OBSERVED IN PERFORMING
(step) L THE STEP ) L
6. Count number of services Ln 6.1 Recoame a servdce connection and
distriict. whene the .stopcocks are Locataed.

6.2 Find the houses with service
connections.

6.3 Recond sepanately the domestic
supplies, standposits, hoZels,
factondies ete.

6.4 Recond the numben of services
be,tween vatves.

- 7. Retunn plan and notes %o 7.1 Discuss plan and nofes W»(/U’l
" Superintendent Lin charge Supervison., Tell him ¢f changes
04§ Leak detection. - 2o the masten dnawing of the

district on nequest that such
changes be made.

7.2 Transfern any changes to the
mastern drawing of the district
on nequest that such changes
be made. by Drawing office.

. —

2
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Ur:12:18:03
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TRAINING/JOB MANUAL Leak Detection in a Water
Distribution System

UNIT 1 Preparation of District for
Leak Detection

LESSON 3 INSTALLING BY-PASS CONNECTIONS ON MAIWN
FOR LEAK DPETECTION METER
ESTIMATED TIME 3 hours

PREREQUISITES Ability to use measuring tape, tc
: : excavate, to install piping and make
connections. Ability to construct a
meter chamber.

PERFORMANCE OBJECTIVES:

@ The trainee will be able to:

.2

Ainstall by-pass connections on main fon Leah
. detection meten.

) Under the following condition:

n{ven conneck tools and sdize of pipe, three (3) valuves,
§Lange scckets and spigois, twe (2) Zees, two (2) bends and metfen.

@ To this standard:

must be in keeping with standand procedures outlined. No Leaks
should oceun at connections. Flanges should be correct distarnce
apart to allow installation of meter beuween them, and ollow
bolting of meten §langes to pipe glanges. Meten chamber should
be cornrect size to alfow workmen enough room to make necessary
adjuAImanxA gon Leak detectioin meter.

S

TRAINING RESOURCES ‘

Equipment and Suppliles; Excavated are, correct tools andg
size of pipe, valves, flange sockets
and spigots, too tees, two bends,
and meter.

Information Sheets: Ul:L3:IS:Ol, Ul:L3:1S:02, Ul:L3:IS:03,
' U1:L3:IS:03, U1l:L3:IS:05.

22
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TRAINING ACTIVITIES

~ TRAIWER ACTIVITY =~~~ "~ " TRAINEE ACTIVITY

1. Read and discuss with 1. Discuss procedures with
trainees all the steps trainer.

on the operation Break-

down Sheet (Ul:L3:IS:01).

NOTE: Some of the steps involve activities that must be done
prior to the actual installation of the By-pass
connection. It is important that the trainees know
the sequence of these events in relation to the
installation of the By-pass connection.

2. Demonstrate and have 2, Practice cperation steps
trainees practice those under supervision of
steps which need practice. . trainer.

"NOTE: Some activities may possibly be practiced in the

e

classroom if sample equipment is available.

If all practice is to be done in the field, it may

be necessary to have the prerequisite activities such
as, excavating the area, done prior to the arrival of
the trainees at the practice field site.

23
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- OPERE Tth BREAKDOWR Sn=bT- Ur:L3:1s8:01
' : Preparation 6§ District
POSITION PLumben TASK, forn Leak Detection
opzraTioN TnsZalling by-pass connections on main §on Leak Detection
“Meter
Important STEPS in the KEY POINTS: The key to doinc the
operation. : , steps correctly, evficiently ang
accurately

STEP: PR sienificant action
which advances the operation
towerds completion

-

HOW HET DOES (7 PCINTERS TO BE (2

2 RVED 1IN PIRFORMING!
(572P) THE STe?

l
i
i
|
i

1. Select and measunre area 1.1 Select Locaticn which dces ot !
1o be excavated. sendiously affect traggic fLow.

1.2 Length to be meaéﬁaed includes :
(£)  Lengzth of meten,

(ié) Length of pipe between
metern and bend.-

N B: The Length of
pipe between metern and i
bend should be ten times!
the diameten of pipe to |
be used.

. _ [
(L44) Leng)th 0§ valve and §langes.
(Lv) Plus an extra two feet
on edlthern side. Add zo
get *total Length.

1.3 Width to be measuned includes:
(£{) Length of the bends.

{£4) Length of pipe between
‘ valve and bend,

(444} The Length of the valve,
c spigots and sockets.

({dv} PLus an extra two feet
on edihen sdide, Add zo
get the total width. |

———d
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PCSITION

OPER

OPERATION BRzAKDOWN ShzcT

PLumben

TRSK

UI:L3:IS:01 cont'd

Preparation of PLstrdict
fon_Leak Detection ...

AT ION

Meten

Tnstallifg: by-pdass connections-on main. for Leak Detection

Im
oD

ST
wh
to

portant STEPS in the

eration.

IP: A signiticant ec
ich advances the oper

wards comoletion

KEY POINTS: The key to doinc the
steps correctly, efiiciently anc
accurately. : :

>

HOW HE DOES 1T
(STEF)

IN PERFORMING

POINTERS TG BE OBSIRVEID
THE STcf

2.

3.

Excavate the arca.

Infornm sonsumerns Lin the
area 2o be shut of§.

2.1

3.3

Use compressor with pneumatldic
drill and shovels, on pickaxes,
dnills and shovels.

The depth depends on the depth
of the main pipe. Go below
the depth of the pipe to
facilitate the Ainstollation of
melen connections,
. |
N.B: Do not puncture the waten
.+ main durding the excavation.
Avodd electrnic and othen
cables Ln the vacinity.

Where there are undex
ground cables/mains of
othen utility compandies
viz, - telephone, efectrid
oh gas - they snould be
notified befone hand.

1§ zhe affected arca {& smalf |
pernsonal notification can be |
made from house to house.

In Larnge areas, 4Lt may be
necesdsany Lo Lnfoam consumensd
by means of a radio bulletin
on the press.

Radio notices should be given
the day befonre Lhe work <is zo
be done as wetf as the moaning
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OPERATION BREAKDOWKN SHEET  U1:03:1S:07 cont'd

Preparation cf Distrnict

OPERATION Thnatalling by-pass connectiond on main for Leak Detection
Heten :
Important STEPS in the KEY POINTS: The key to doing the

operation. steps correctly, efficiently and
accurately.

STEP: k£ significent action
which advances the operation
Towards completion

HOW HE DOES T ‘ -~ POINTERS TO BE ORSERVED IK FERFORMING
(STEP) . THE STEF E
4. Shut off waten from 4.1 14 covern 48 round 4in a nround
main to be cut. valve turn to Left. T4 round |
: in a squarne valve tunn fto- :
night,

4.2 Open valve box, with Lifting
~ key on ban, and close valfve.

4.3 Chechk whethen valve is {ully
opened on trottled and make a
nexie,

4.4 Sound valve to make sure Lt {4
fully closed.

5. Measure Length of pipe 5.1. Length includes: Length of
" %o be cut. meten, Length of pipec belween
: ‘meten and bend - tnis should
be ten times the diameter of
pipe Zo be used - and Lfength
0§ twe fLange spigets and bends!

. 6. Cut pipe verntically. 6.1 Use pnopei size pipe cutien.

6.2 Do not Leave any buxrrs on pipe!

7. 1Install one valve anrd ¢ 7.1 Tdighten bolts -diagnonally ;
branches on tees as opposdite each othen. Refen Zo
requined by s4ize of Ur.L3:15:63.
metern to be Linstalled.

'8: Instalf the ftwo valves
one on each &ée. ..

N
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POSITION: PLumben

OPERATION BREAKDOWN SHEET

U1:13:18:01 cont'd
Freparnation 0§ Disitrict

TASK: gor Leak Detectdion

CGPERATION: Tnstallinag by-pass connections on main fon Leak Detection Meten

Important STEPS in the
.operation.

STEP: a significant action
which advances the operation
towards completion.

KEY POINTS: the key to doing the steps
correctly, efficiently or accurately.

HOW HE DOES IT
(Step)

POINTERS TO BE OBSERVED IN PERFORMING THE

STEP

10.

11,
12.

13.
14,

15,

‘sockets.

Cut two (Z) pieces

04 pipe to required
Length %0 {L{t between
bend and valve
sockets on tee.

Fit cut pdleces of
pipes Linto fLange
sockets of valves.
Fit bends Ainto pdpe.
Cut Zwo pieces of
pipe to 4t between
bend and meten,
excluding the §lange
Fit pipes into bends.

Fit flange sockets
bnto pipes.

Fits meten.

12,

15,

The Length of pipe should be ten
(1o) Ximes zhe diameter 0§ Zhe pdipe
Zo be used.

Tighten bofzs in sequence.

27
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U113 :18: 07

aems s e -

CUTTING PIPE T0 INSTALL CONNECTTONS

28




T U1:13:18:03

SEQUENCE FOR TIGHTENING BOLTS
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LUt:13.18:04

==}
VALVE

i
=

3.0

SPANNERS

FLANGE

FITTINGS AND TOOLS USED DURING INSTALLATION OF METER CONNECTTIONS




ur:13;18:05

A -
A

Meter Coven

LEAK DETECTION METER

31



U1:L3:1S:06

InLet
Valve

Meten

iy ___,:::“——\_._____ '
| |  outiet vatve
—~— | 74 :

Valve on Main Line

BY-PASS INSTALLATION

32
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LESSON 4 >

TRAINING/JOB MANUAL

UNIT 1

ESTIMATED TIME

" PREREQUISITES

(] The trainee will

test by-pass foin
.waten gLow Lo the

@ Under the followi

open valve on mad
and allow waten £t

L) that no wate

44) zthat consume
and {Low as

TRAINING RESOURCES

PERFORMANCE OBJECTIVES:

Leak Detection in a Water
Distribution System

Preparation of District
for Leak Detection

TESTING BY-PASS- INSTALLATION JOINTS FOR
LEAKS AND RETURNING WATER TO0 THE
ORIGINAL DISTRIBUTION LINE

30 minutes

Complete by-pass installation and
connections to main feed line

be able to:

s forn any water Leaks and return
original distrnibution Line.

ng conditions:

n Line to allow waten Ainto- branches,
0 the or-ginal distribution L4ine.

E. & To this standard: _

r Reaks {§rom the jo&nté 05 the alt

pipe connections.

ns a&e’éuppiied again wiith pressure
befonre. :

Equipment and Supplies: A working by-pass installation

Information Sheet: ‘ Ul:L4:IS5:01

33
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer explains and
demonstrates the sequence
of steps for testing a
by-pass installation.

See Ul:L4:IS:01 & Ul:L3:IS:06,

Trainer explains and
demonstrates the opening

‘and closing of the valv

on the main line. i

Trainer explains and
demonstrates the closing
of the valves on the
pipe branches, and the
opening of the main line
valve.

Trainer invites individual
trainees to explain and
demonstrate the procedures.

34

2.

Trainees listen, discuss
and participate.

Trainees listen, discuss

and participate.

Trainees listen, discuss
and participate.

Trainees -explain and
demonstrate the procedures
under the guidance of the
trainer.
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Ul:L4:i$:07
"OPERATION BREAKDOWN SHEET

Preparation of Districk

POSITION: PLumber TASK: for Leak Detection

OPERATION: Testing By-Pass installation for Leaks and netuwning water
§Low to oniginal distribuilion Iine

KEY POINTS: the key to doing the steps

Important STEPS in the
: correctly, efficiently or accurately.

operation.

STEP: a significant action
which advances the operation
towards completion.

POINTERS 7O BE OBSERVED IN PERFORMING THE
STEP

HOW HE DOES IT
(Step)

2. Open valve on main 2. Remove valfve coven. Use valve key

-—
.

Open valves using valve key. Tuan
key untif valve L8 {ully open.
Water can now enten pipe branches
as far as blank §Langes.

1. Open 2 valves on
pipe branches.

" ] e | e e -

Line. g and tunn to open valve.

3. Check all joints ;3. Joints should not Leak.
§rom main Line Zto | ALLow waten pressunre Lin Line fon
bLank {§Lange, inclu- 20- 30minutes.

ding Zee, valves, :
elbows, pdipe. |

4. 14 no Leaks, close 4. Use valve key and Tuan until valve
main valve. {8 completely shut. Use sounding

B rod to vendify zthat valve 48 shul.

(See unit 1 Lesson 2 fon use of

! sounding nrod.

5. CRose valves on pipe 5. ClLosed valves wilf not allow watexn

branches for meten. | to 4Low Linto meten..
] )
6. Open main Line 6. Remove valve covenr, Lnsernt valve
valve . ' i key and tunrn to right orn Ledt as
. requined.

NOTE: 14 valve was throttlLed, only
open valve by same numben of
tuans used when valve was
closed. Otherwdse, pressune
and §Low <imbalance will
resulx,

35
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TRAINING/JOB MANUAL

Leak Detection in a Water Distribution

- System

UNIT 1

LESSON 5 >
ESTIMATED TIME

PREREQUISITES

PERFORMANCE OBJECTIVES
The trainee will
participate 4Ln zh

given the equipme

To this standard:

size of chamber m

by-pass metern and
the wedight o§ veh

TRAINING RESOURCES

Equipment and Supplies;

Information Sheet

Preparation of A District for Leak
Detection '

CONSTRUCTION OF A METER CHAMBER

30 minutes

Ability to use and operate the listed
eguipment

be able to:

Under the following condition:

e construction 04 a metern chamben
nt Listed in equipment and supplies

ust be convendent fon installing
must be strong enough to support
Leulan traffic.

Measuring tape, compressor with
pneumatic drills, shovels,
pickaxes, drills, cement,
concrete, wood, nails, hammer and
masonary tools.

U1l:L5:1I5:01, U1l:L5:15:02.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer/trainee discuss
and list factors which
determine selection of
site - Refer to lesson’
1, Activity 4.

Trainer explains, with
the use of illustrations,
the procedure for
completing the chamber.
Refer to Ul:L5:IS:01l.

Trainer distributes and
discusses drawing of a
completed chamber.
Refer to Ul:L5:IS:02.

37

Discussion.

Trainees discuss procedure
with trainer.

_.Trainees study and discuss

the drawing with the
trainer.

R
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OPERATION BREAYDOWN SHEET U1:15:18:01

Prepanration of Distrnict

POSITION PLumbex TASY ___ for leak Detection
OPZRAT!ON €onstruction of a Meten chamben for By-pass Meten

Important STEPS in the
operation.

STEP: A significant action
which advances the operation
towards completion

KEY POINTS: The key to doing the
steps correctly, efficientiy and
accurately.

HOW HE DOES T
{(57E8)

POINTEPRS TO BE ORSERVED IN FERFORMING
THE ST:p

1. Construect chamben.

2, Construct coven §oxn
meter chamben.

3. Bach-§4£2L the excavated
area outside of zthe
chamben.

1.1

1.2

1.3

1.4

3.1

3.2

Build s4ides éﬁ Zhe chamben
with concrnete and/or reinfonrce
concrele.

= W —

Make sune that the fcundation
L4 neliable and the sides are
"pLumb".

Leave necess on the helght 2o
accommodate chamben coven.

Leave a manhcle big enough to
accommodate chamben coven.

Use 2" x 8" boands.
Cut to width o4 coven.
Coven must be fLush with

ground surface.

Must be fLush with surrounding
ground sunface. :

Ram §48Ling 4§ it L& necessany.

38
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DIAGRAM

METER BOX

———_____CONCRETE BLOCK
\ ‘ :

Ul:L5:1S:02

WALL

SECTION THROUGH"

A=A

OF A METER CHAMBER

39

M ARt B 4 A Y een D Yo v mmrve

3



‘TRAINING/JOB MANUAL

Leak Detection in a Water
Distribution System

UNIT 1 Preparétion of District for
Leak Detection

"LESSON 6 INSTALLING TwWo HYDRANTS AND VALVES T0
ACCOMMODATE A METER TRAILER

ESTIMATED TIME -3 Hours

PREREQUISITES _ Senior Plumber or Plumber with

5 years experience

§ PERFORMANCE OBJECTIVE:

! ® The trainee will be able to:

Tnstall hydrants and valves to accommodate a meter trailenr,

@ Under the following condition:
Given valves, two hydrants, two hydrant [tee Apeo,w,&l
valve Ap&got valve socket, collar, spanners,

® To this standard:

" In accordance with standard procedure.

_TRAINING RESOURCES

Equipment and Supplies: Valves, Flange,spigot, Flange
- socket, Hydrants, Tees (special)
Collar, Spanners,

Information Sheets: Ul:L6:IS:01, Ul:L6:IS:02,
Ul:L6:XIS:03

Note: 1If this lesson is not tahght in the field all

equipment should be made available in the
classroom.

40




" TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Read and discuss the 1. Discuss sequence of

sequence of events

operation steps with

in the Operation trainer.
Breakdown Sheet :
(Ul:1L6:IS:01) with

the trainees.

Also refer to

installations Ul:L6:IS:02

and 03.
NOTE: The first 7 steps in the operation have been dealt

NOTE:

with in previous lessons. They are included here
because they are prerequisites to the main section
of this lesson (installing two hydrants and valves)
which begins with Step 7.

Trainees should be made aware that this operation
is suitable to accommodate e meter trailer,

Demonstrate and have 2. 'Practice operation steps

trainees practice those

‘under supervision of

steps which need practice. : ~trainer.

NOTE :

Some activities may be practiced in the classroom
1f sample equipment is available.

If all practice 1s to be done in the field, it may
be. necessary to have the prerequisite activities
such as, excavating the area, and notifying the
‘consumers etc., done prior to the arrival of the
trainees at the practice field site.
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. U(:L6:13:07
GCPERATION BREAKDOWN SHEET

Prepanration 0§ Distrnicit

POSITION: - Plumben TASK: fon Leak Petectdion

OPERATION: Instafling hydrant and valve to accommodate a meten
trailen

Important STEPS in the ] KEY POINTS: the key to doing the steps

operation. ! correctly, efficiently or accurately.
.. o '

STEP: a signifticant action !

which advances the operation]

towards completion.

|
HOW HE DOES IT i POINTERS TO BE CBSERVED IN PERFORMING THE

(Step) STEP
1. Measure area to be 1.1 Must know the Length of the hydrant
excavated. ; specdals, Length of the valve,
i 4pigot and socket togethen.
1.2 The depth o4 the excavations depend4
Lo on the depth of the pipe.
1.3 Add two §eet on eithen side fon
working nroom. '
2. Excavate area. 2.1 This 48 usually done mith a com-

presson and the uwse of pneumatdc

drnite and shovels could be used
however.

the main duning excavations.

3. Inform consumens in 3.1 1§ the affected anrea L& small, a
the area to be shut | personal notification can be made
of§. ; grom house to house.

! to Lnform consumens by means of a
i . nadio bulletin on Zhe press.

3.3 Radio notices should be given the
day before the work L8 2o be done

phone, electricity and gas should
be informed before hand 4in case
cables/pipes are unden-ground,

42

cutting dnills. An ordinary pickaxe

2.2 Canre should be taken not to puncitung

13,2 In a Larnge anrea, 4t may be necessanr

ad well as the mosaning of the wonk.

3.4 0Othen utility companies viz. tele-

© e s b s
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UT:L6:1S:01 (cont'd)

OPERATION BREAKDOWN SHEET

Preparation of ULAI&LQI

POSITION: Pﬂumbe& TASK: dor Leak Detection
OPERAT I ON: InAtaiﬁ&ng hydrant and valve Lo accommodate a meten
T inadllen
Important STEPS in the | KEY POINTS: the key to doing the steps
operation, ' i correctly, efficiently or accurately.
, _

STEP: a significant action 3
which advances the operatnon
towards completion. '

- !
HOW HE DOES IT ! POINTERS TO BE OBSERVED IN PERFORMING THE

(Step) - STEP
4. Shut off water from . 4.1 Open valve box with Lifting key on
main to be cut. ; _ banr.

4.2 1Insent valve key. -

i 4.3 Proceed to close valve. The

f numben of tunns should be checked
o to gind out whether valve {8 {ully

i open on throttled, and L4 throttled
' by how many tunrns s0 that when job
48 completed and the waten 46 to be
! tunned back on, the distribution
sdould be the same as befoxne.

4.4 Sound the valves to make sune
they'ne closed and no water L4
passing.

5. Measune pipe to be
cut,

. 5.1 Use tape orn nule.

: 5.2 Measure Length of hydrnant ftees,

? valve,, fLlange sockets plus an
inen. This total will be the
Length of pipe to be cut out. The
extra inch 48 to accommodate the
gaskets.

6. Cut pdipe. 6. Depending on size of pipe the
congect size pipe cutten should be
used,

7. 1nstall hydrnant and ;7.1 Mechanical joints anre necommended
valves. ; dorn easien handling and §4tting
: in case the valves are not shutting
| tight.

G SIS N DI OGN N GNE N WS B UE ER Am AR am Gh 4w .
. .. , . ' .
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Ul:L6:18:01 (cont'd)

GPERATION BREAKDOWN SHEET

Prepanration of District
POSITION: PLumben TASK: dor Leak Detection

OPERATION: Installing hydrant and valve 2o accommodate a meten
naclen (cont'd)

Important STEPS in the i‘KEY POINTS: the key to doing the steps
operation. i correctly, efficiently or accurately. -
STEF: & significant action :
which advances the operation:
towards completion. ;
!
HOW HE DOES IT ! POINTERS TO BE OBSERVED IN PERFORMING THE
(Step) ? STEP
7. 1Install hydrant and ;7.2 The two hydrhant tees can be {itted
valves. L one on edthen end of the pipe,
= putting the sockezt ends to the pipe.
§ Hatlg tighten belts to gland.
1
7.2 The {lLange sockets can be fitted
Lo the spigot ends 0§ the hydrant
tees, hal§ tighten bolts to gland.
7.4 Fit gashets between §Lange sockets
and valve, -
7.5 Fit on skide between flLange sockets.
7.6 Boft up all joints, tightening zthe
bolts 4in proper sequence.
7.7 Place gaskets orn hydrant tee to
! recedve hydrant.
7.8 Fit hydrant onto tee.
7.9 1Insenrt bolits and tighten nuts 4in
propen sequence.
8. Put water back 4into 8.1 Open valve box with Lifting key on
the anea. banr. ‘
8.2 1Inserl valve key.
§.3 Open valve. Remember it was whethen

; AL was ordiginally {ully open or no
; I§ not duttg open, put back the
coanect number of turns on the
valves,

i
[
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.UI:Lé:IS:OI (cont'd)

OPERATION BREAKDOWN SHEET

Preparation o (sindict
POSITION: Plumben TASK:éaapleaf §2£@g£3:n________

OPERATION: Installing hydrnant and valve 2o accommodate a metexr
thadllen (conZ™d|

Important STEPS in the ?~KEY POINTS: the key to doing the steps
operation. i correctly, efficiently or accurately. -
i
!

STEP: a significant action
which-advances the operationi
towards completion. !

. - i .
HOW HE DOES IT © PGINTERS TO BE OSSERVED IN PERFORMING THE
(Step) : STEP

9. Test joint to entirne : 9. Inspect every joint. T§ one L&
connection. b Leaking, §4ix Lt immediately.

10. Back §iLf excavation. 10.1 Back §iLL excavation up zo a Level
whene the valve beox and hydrant
boxes can be placed Level with the
noad.

10.2 Back {ile the nemainder of the
excavation and consolidate by

ramming.
11. Check with consumens
to make &une waften
has been nestored.
i
. »
g
|
!
i
|
]
{
i
!
I
|
! .
! —_ P
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Ur1:L6:18:02

Intet Hose
Connection

C%SXL; - = ." \ s '—_— T
g@» Outlet Hose

Connection to Connection
Vehicle

TRAILER METER

46
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Ul:L6:I5:03

Hydnant Outlet

rm I
ARy
T

nx

Valve on Main Line

TRAILER METER CONNECTIONS

47
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LESSON 7 >

TRAINING/JOB MANUAL

UNIT 1

ESTIMATED TIME

PREREQUISITES

PERFORMANCE OBJEC

Leak Detection in a Water Distribution
System

Preparation of District for Leak
Detection

DEVELOPING A CHECK LIST FOR THE
PREPARATION OF THE DISTRICT FOR LEAK
DETECTION

1 hour

Cémplete all previous lessongof Unit 1.

TIVE:

® The trainee will be able to:

~ develop a ch
Distnict fon

Under the fo

given openat
activities ¢

ech 248t fon the pnepanat40w 0§ a
Leak Detection.

llowing condition:

Lon break down sheets and trnadining
orn Undit 1.

dard:

To this stan

all imboatan
the sequence

TRAINING RESOURCE

t operatiorns and steps must be included.
0§ operations and steps must be correct.

S

Equipment and Suppiies: All previous Operation Breakdown

Information

Sheets and training activities.
Notepads, pencils.

Sheets: Ul:L7:IS:01.

48
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

1. Trainer instructs trainees
to read Operation Breakdown
Sheets and training
activities, for previous
lessons and list all
important operations and
steps.

2, Trainer and Trainee
discuss listing and
develop check 1list.

3. Trainer distributes

sample check 1list
Ul:L7:IS:01

49

Trainees read Operaticn
Breakdown Sheet and
training activities, and
list important operations
ans steps. - '

Trainees and Tralner discuss
listings and develop a check
list.

Trainees read sample,
discuss it and compare
to their own.
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ur:L7:18:01

Check List for The Preparation of a District

For Leak Detection

1. Review plan of the district. 1.1

1.2

2. Check number of services. ' '2,1

3. Check number and operation 3.1
- of valves. :

3.5

3.6

3.7

50

Know "line" of persons
responsible for plans.

Collect plan and make
sure it is correct plan.

Check to make sure that
all lines, valves, names
and numbers are legible.

Record all services.

Record separately the
domestic supplies,
stand post, hotels and
factories.

Record'the number of
services between vailves,

Locate all valves in the
district.

Cross check valves in the
field with valves on the
plan.

Record any discrepancies
between plan and actual
field situation.

Check if valve is
(1) closed (ii) open
(1ii) throttled (iv) closed

"by turning left (LH)
-(v) closed by turning

right (RH). :

Check if (LH) valve has
correct cover - circle

in a square and RH valve
has correct cover - circle

‘in a circle.

Check for debris in valve
box.

Check if valve is shutting
tightly.



f i m e il g e e b alAk e 2ta e s it St o

Ur:L7:18:01 (cont'd)

Check List for the Preparation of a Districf

For Leak Detection

[cont'd)

4., Report to Superintendent 4.1

and/or Senior Engineer's
Assistant.
4.2

5. Install connections for 5.1
Meter on by-pass.

5.5

5.6

5.7
5.8
5.9

6. Install connections 6.1
- for Trailer Meter.
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Discuss 'plan and field
notes.

Notify relevant officer(s)

of improvements to be made
to the plan or in the field.

Identify site on the plan..

- Select all equipment and
tools.

Select location in the field.

Measure and excavate area
as outlined in the procedure.

Inform consumers of "shut
off." Recall procedure.

Cut pipe and install
connections - Recall
procedure.

Check for leaks - See
procedure.

Construct Meter chamber -
Recall procedure.

Back fill excavation.
Identify site on the plan.
Select all equipment and
tools.

Select location in the field.

Measure and excavate area
- recall procedure.

Inform consumers of "shut
off." Recall procedure,



6.

UT:L7:1S:01 (cont'd)

" Check List for The Preparaticn of A District

For Leak Detection (cont'd)

Instail connections
for Trailer Meter

6.’6

6.7
6.8

52

Cut and install connections
- recall procedure.

Check for leaks.

Put hydrant boxes in place
and back fill excavation.



TRAINING/JOR MANUAL Leak Detection in a Water
: Distribution System

onrr P NIGHT LINE

WHAT IS THIS UNIT ALL ABOUT?

. This Unit- deals with the part of Leak betection called the
Night Line. The Night LineAshows the amount of water in gallons
per hour that is being used in the district.

By knowing the number of service conﬁections in the district,
and knowing the average water consumption, it is possible to
estimate the amount of water being lost through leakage in‘the
system, and determine if the loss is insignificéht.

WHY DOES THE TRAINEE NEED THIS?

The Night Line is needed to assess if tﬁere is significant
leakage.in the district. |
WHAT DOES THE TRAINEE NEED TO KNOW BEFQRE BEGINNING?

He should have completed Unit 1 of this manual: Leak

Detection in a Water Distribution System.
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EQUIPMENT AND SUPPLIES ARE NEEDED?

LESSONS

""" . ITEMS 3[4 [5]6
Leak Detectibn Meter R X X
Nuts.and'Bolts """"""" X
Flange gaskets X
A plan of the district X ‘x
‘ Vehicle . X
Valve tool: X
Sounding Rod X
Spanners X
Trailer Meter X
Hoge - - X
Hydrant stand post - bid
Sterilizing material X
24 ‘hr Charts (3", 4", orb6") X X
‘Pencil x| x
Note pad x{ x

WHAT

SUPPLEMENTARY MATERIALS WILL HELP?

None.
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WHAT ARE THE OBJECTIVES?

The trainee will be able to:

1.

2.

Install the leak detection meter on the by-pass and
test the joints to the connections for leaks.

Transport and connect a Meter Trailer and divert water
through it.

(1) 1Identify parts of a Leak Detection Meter,
(11) it and remove meter-charts.

List and explain the procedure for locating and closing
boundary valves, and carrying out an Isolation Test.

Construct a check list for perf6rming a Night Line..

Plan and carry out a Night Line.

NUMBER OF LESSONS AND TOTAL INSTRUCTIONAL TIME

Total Lessons: 6

Total Time: 9 hours 20 minutes
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TRAINING/JOB MANUAL . Leak Detection in a Water
Distribution System

UNIT 2 ' Night Line

LESSON 1 INSTALLING AND TESTING JOINTS TO A LEAK
3 DETECTION METER ON A BY-PASS

ESTIMATED TIME 1 Hour

PREREQUISITES . Completion of Unit 1

PERFORMANCE OBJECTIVE:

@® The trainee will be able to:

Install the Leak detection metern on the by-pass and
test joints to connection for Leaks .

® Under the following condition: -

M eten chamber and by-pass completed and ready to recedlve
meten. Preparation of distrnict completed.,

® To this standard:

Metern will be installfed and opimated to necond
all fLow entering disirnict.
No water Leaks at connection

TRAINING RESOURCES

Equipment and Supplies: Leak Detection Meter, Spanners,
" Nuts and Bolts, Flance gaskets,
Vehicle. A plan of the district,

Valve tool, Sounding Rod.

U2:L1:IS:01, U2:L1:1S:02,

Information Sheets:
’ U2:L1:IS:03, U2:L1:1S:04.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer/Trainee discussion
of correct meter size,
correct number and type

of nuts, bolts and ygaskets,
as well as tools and
equipment. Refer to-
U2:L1:1I5:01 - 04

Trainer instructs trainee
to select items listed
in U2:Ll:IS;Ol.

Trainer explains and
demonstrates, with the
assistance of the trainees
the procedure for
installing the meter.
U2:L1:IS:01

Individual groups of
trainees disassemble and
reassemble the
installation under the
guidance of the trainer.

Trainer explains and
demonstrates the procedure
for determining leaks at
the connection.
U2:L1:IS:01

57

Discussion

Trainees select items as
instructed by the trainer.

Trainees listen, observe

and participate.

Individual groups of
trainees disassemble and
reassemble the installation,
under the guidance. of the

trainer.

Trainees listen, discuss
and participate in the
process.



.

Uz:L1:18:01

OPERATION BREAKDOWN SHEET

 POSITION: Plumben

TASK: Mfght Line

OPERATION: | Tnsitalling Meter

on by-pass and Lesting joints tc connection

Important STEPS nn the
operation. :

STEP: a significant action
which advances the operation;
towards completion. ;

KEY POINTS:

the key to doing the steps

correctly, efficiently or accurately.

HOW HE DOES IT
(Step)

POINTERS TO BE OBSERVED IN PERFORMING THE

STEP

1. Go to .8tones and
delect cornrect size
meten (3", 4", on 6",
gaskets, bolits and
nuts, as required.)

2. Go %o distrnict whenre
" meter will be
installed.

3. Open manhole to
meter chamben.

4. Back truck as close
as possible to meten
chamben. This will
minimize carnying
distance of mezen v

.- to chamber. Lift !
meten from truck and .
Lowen into meten
chamben.

|

1.2

1.3

4.2

Use vehicle. With help of 2
Labourerns carefully Lift meten
onto back of vehicle.

Check no. and size of bolt holes
in meten §Lange, get papen size
gaskets, bolts and nuts to connect
Lo pipe fLange.

Measune thickness of fLanges and
Length of nuts plus 1/4" zo
ascentain Length of bolts requinred.

Use vehicle.

Lift covern by using valve key bax
or by hand.

Use nope or chain around "neck"
0f metern, 2 trainees stand, one
at each end of meten and 2442
meter off back of truck. Care-
fully walk over to chamber. Do
not drop meten.

Refer to anea plan for direction
0f waten fLow,
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U2:01:18:01 (cont'd)

'OPERATION BREAKDOWN SHEET

POSITION: - Plumhbhen

TASK: Night Lire

OPERATION: Tnstalling Meter on by-pass and testing foints to connection

Important STEPS in the
operation.

STEP: a significant action

{
l
|
i
|

which advances the operation;

towards completion.

!

! KEY POINTS: the key to doing the steps
1 correctly, efficiently or accurately.

HOW HE DOES IT
(Step)

POINTERS TO BE OBSERVED IN PERFORMING THE

STEP

5. Install one gasket

4.3

4.4

N

between pipe flange, !

and meten fLange at
intet and cutlet
04 meten.

6. Bolt meter to baanch
pipe.

|
i5°2
|
l

6.2

6.3

O
.
-

Look fon arnow Lin horizontal
position on side of meten. ‘
Install meten Lin chamben &0 arrow
points in same dinrection as fLow
0f waten in distrnibution sysitem.

Metern must sit finmly on support
in chamben and not wobble, suppont
must be clean o4 any rock or debnis.

Numben of holfes in gasket musit
cornnespond with numben of holes 4in
§Lange.

"Line-up" on match holes in gasket
with holes in fLange.

Put bolté through meten fLange,
gadket and pipe fglange.

Insent bolts in top and bottom
holes §inst to align fLanges and
gasket. Then insent remaining
bolts.

Thread nuts onto bolts by hand

until bolt head touches meten

§Lange, and nut touches pipe
§Lange.

Using wrench provided, tighten
bolts folLlowina sequence shown Lin
Aketch (u: L3:18:03),
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. ' . H2:L1:7S:01 (coni'd)
- OPERATION BREAKDOWN SHEET |

POSIT1ON PLumben TASK'  Night Line

OPERATION nstalling Mefer on by-pass & Testing {oints to connection

Important STEPS in the KEY POINTS: The key to doing the
operation. _ » steps correctly, efficiently and
accurately.

STEP: A significant action
which advances the operation
towards completion

HOW HE DOES IT POINTERS TO BE OBSERVED IN PERFORMING
(STEP) ' THE STEP
7. Opens valves on both infet 7.1 Open valves stowly, check vatves
and outlet side of the meter. gorn Leaks, pipe for Apﬂ&té

ga4k0t5on Leaks,

7.2 1§ there arne no Leaks close
valve:. agadin, :
ALl 14 there are Leaks,
tighten bolts,

(£d) 1§ there are still Leaks,
Xepain on neplace §ittingd
which even is necessanry.

(£L4) Repeat 7.1 -
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U2:L1;15:02

Meter Coven

LIFTING METER BOX COVER
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. U2.L1:IS:03

W

LIFTING METER INTO METER CHAMBER

METER IN POSTITION IN METER CHAMBER
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Uz:L1:18:04
Mei:m Chambenr Cover
- Side of
LN | Metex
Meten . -
~\\\~ Chamben
"~ L —
T 1T 11
14 _

Base of Metfer Chamben

VIEW OF METER IN METER CHAMBER
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TRAINING/JOB MANUAL

UNIT 2

LESSON 2 >

ESTIMATED TIME

PREREQUISITES

PERFORMANCE OBJECTIVE:

"Leak Detection in a Water
Distribution System

Night Line

TRANSPORTING AND CONNECTING A METER
TRATLER; DIVERTING WATER THROUGH IT

1 Hour

Senior Plumber or Plumber with
5 years experience '

® The trainee will be able to:

Transpont and connect a Meter Thailen and divert

waten through Lt.

@® Under the following condition:

Equipment and main connections installed.

@ To this standard:

Location of trhailen poses minimum Lnconvenience fo trafg/c.
ALL water s diverted through the trailen meter.
No Leak occurns at the connections.

" PRAINING RESOURCES:

Equipment and Supplies:

Information Sheets:

Trailer Meter, Hose, Hydrant
stand post, Valve tool,
Sterilizing material,

A plan of the district.

U2:L2:IS:01, U2:L2:1S:02,
U2:L2:15:03, U2:L2:1S:04.
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'TRAINING ACTIVITIES'

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer and trainees
discuss the transporting
and positioning of the
Trailer Meter.

Refer to U2:L.2:1S:01 - 04

Trainer and Trainees
travel to site and

Trainer explains and
demonstrates the procedure
for connecting the Trailer
Meter, and diverting water
through it.

Trainer selects trainees
to demonstrate the
procedures, under his
guidance.
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Discussion

Trainees observe, listen
and participate in the
demonstration.

Trainees explain and
demonstrate the
procedures.



COPERETION BREAKDOWR SHEET  wziiz.1s.01

1
]

POSITION Plumben

TASK_Night Line (Trailen Metem)

OPERATION Tndnbponting and connecting a Trailen Meter and diveating
' waten through i1

Important STEPS in the KEY POINTS: The key to doinc the

operation. steps correctly, etficiently anc

accurately,

© STZP: A significant action
wnich advances the operation
tovards compietion

- i
HOW HE DOES 1T  POINTERS TG BE OBSZIRVED IN FIRFORMING,
(STEP) THE STEFP |

1. Check plan for position 1.1 Determine Location of street

0f hydrants and valve. and Location of hydrants and
. valve on the street.

2. Travel to site and 2.1 Consdiden traffic negulations -
select best Location fon |- (4) Position to avoid intexn-
Tradilen Meten. : genence with traffic §Low,

(44) use identifying Lights

4§ necessany. -

charnt can be (L) §ixed,
(i) nread, (4i4i) nemoved and !
also that gear can be adjusited:

without exposing the:penson ;
to traffic accident. §
2.3 Posdition of trnailen in nela- i
tion to the hydrant stand pest'
48 dmpontant. Check Length of :
hose available. f
. C. |
3. Connect hose o tradilern. | 3.1 Check type of coupling, whethex
' L instantaneous (quick) on screwed.

|
3.2. Attach hose to infLet and outlet
sides of the meten,

4. Stenilize hydrants. 4.1 Put stenilizing matenial into
hydrant stand-post.

5. fit hzdnant stand post 5.1 Check whether screw down type
into hydrants. oh Lugged.

6. Flush hydrants. 6.1 Open hydrant valve and allow zo
run for 23 minutes. ]

- J S R

6.2 Close hydrant valve.

' - 2.2 Position trhadiler so0 that the
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OPERATION BREAKDOWN SHEET

POSITION PLumben

U2:L2:IS:01 (cont'd)

TAask’ Néght Line (Tnailern Metenr)

OPERATION  Tramsponting & Connecting a Trailen Metern and diverting waten

through L%,

Important STEPS in the
operation. '

STEP: A significant action
which advances the operation
towards completion

KEY POINTS: The key to doing the
steps correctly, efficiently and
accurately.

HOW HE DOES IT
(STEP)

- POINTERS TO BE OBSERVED IN PERFORMING
THE STEP

7. Connect hoses to hydrant
standpost.

§. ClLose valve on main {eed.

9. Open hydrants on inlet
side of meten.

10. Check all connections fon
Leaks

7. Check Zype of coupling.

&§.1. Check operation RH on LH

§.2 Check and note Lf throttled.

8.3 Sound to verify closed.

9.1 Finst open inlet side slowly -

10.1 1§ thene are Leaks close infet and
outlet valves to meter and open
valve on main.

10.2 Repairn Leaks and nepeat step 9,




Infet Hose
connection

/ %

- Connection %o

Vehicle

TRAILER METER
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Uz:1L2:18:02

outlet Hose
connection
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' Hydrant
Stand PosZ

Connecting Hose 2o

Trhailer M

CONNECTING TRAILER METER FOR
NIGHT LINE OR STEP TEST

Operating Valve
on Main-Line

Conneotéhg Ha& Zo .
Hydrant Stand PosZ_ .,

zn

.
.

21

‘Sl

£0




U2:12:1S:04

Connecting Hose

Valve Too£

Hydnant Stand Pou :

Hydrant Covmk

OPERATING HYDRANT VALVE




TRAINING/JOB MANUAL

UNIT 2

LESSON 3 >

ESTIMATED TIME

PREREQUISITES

PERFORMANCE OBJECTIVE:

Leak Detection in a Water
Distribution System

Night Line

IDENTIFYING PARTS OF LEAK DETECTION METER;
FITTING AND REMOVING 3 Houn and
24 Houn CHARTS

30 Minutes

Senior Plumber or Plumber with
5 years ‘experilence

® The trainee will be able to:

1. Tdentify nelevant parts of a Leak Detection Meten
2. ldentify, 4t and remove 3 hou@ and 24 houn charnts,

Under the following condition:

Given a Leak detection meten and chgaXz.

To this standard:

Nust be perfonmed in 3-minutes and Lin kéeping with

procedurne outlined.

TRAINING RESOURCES:
Equipment and supplies:

Information Sheets:

24 hr chart, Leak Detection Meter

U2:L3:1I5:01, U2:L3:15:02,
U2:L3:IS5:03, U2:L3:I8:04,
U2:L3:IS5:05, U2:L3:IS:06,
U2:L3:I5:Q7, U2:L3:1I5:08
U2:1L3:15:09.

[ R
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TRAINING ACTIVITIES

TRAINER ACTIVITY -

TRAINEE ACTIVITY

Trainer points out and names 1.
parts of leak Detection Meter.
U2:L3:15:02 - 03.

- Trainer gives trainees 2.

an opportunity to point
out the main parts of
Meter,

Trainer displays and 3.
differentiates between

charts. Refer to

U2:L3:1I5:04-06

Trainer explains and 4.
demonstrates the fitting

and removing of the charts.

Refer to U2:L3:IS:01 and
U2:L3:1I5:07. Trainer

pays special attention

to the adjustment of the

gears.

Trainer gives trainees 5.
an opportunity to
practice the operations.
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Trainees observe, listen,
refer to U2:L3:I5:02-03
and make notes, if
necessary.

Trainees identify and name
parts of the meter.

Trainees observe, listen,

and make notes, if necessary.

Trainees listen, observe
and participate in the
demonstration.

Trainees practice the

- fitting and removing of

the chart.:



U2:L3:18;01 (cont'd)

'OPERATION BREAKDOWN SHEET

CPOSITION: ~ Plumben TASK: Night Line

OPERATION: Identifying pants of Leak Detection Meter; gitting and removing chants

Important STEPS in the KEY POINTS: the key to doing the steps
operation. ' correctly, efficiently or accurately.

STEP: a significant action
which advances the operation:
towards completion. ‘

I . '
HOW HE DOES IT ' POINTERS TO BE OBSERVED IN PERFORMING THE .
(Step) | . STEP

| 5. Remove 24 hn chant. 5.1 Remove meter cover.

6. Some pnocédune fon . 6.1 Ezbézne to adjust 3 hr. gear on the
. - c
§itting and removing tock
hant 6.2 Make swre that 3 hr. gear or cloc
S e ) . matches with 3 hn. gear on drum
meshes.

4. Adjust pen on the

4.1 Place pen arm, with pen, onto metetr,
chanrt.

- 4.2 Adjust pen anm on to chart s0 that
~ the pen 44 on Zhe zenro Line.

4.3 Check time on youn watch and set
pen to the time on the chart whiih
{8 equivalent to the time on the
watch.

4.4 Replace meten covenr.

5.2 Releasde pen anm and pen by pulling
it away from the drum.

15,3 Lift drum from the cradle.
5.4 Release the drum Atnap.
5.5 Remove the chant.

5.6 Replace the. drum strap and aeplace
Zhe drum in the cradle.

5.7 Replace meter cover.

NB: (&) The 24 hou& chart 48 used during the NIGHT LINE

(L4) The 3 houn chakt 44 uéed during *he STEP TEST

-
-
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POSITION:

OPERATION 'BREAKDOAN SHEET

PLumben

U2:L3:18:01

OPERATION:. " 1dentifying parts of Leak Detection Meten; Fitting and nemoving Charts.

TASK: Night Line

Important STEPS in the !
operation. i

STEP: a significant action :
which advances the operationl

KEY POINTS:

the key to doing the steps

correctly, efficiently or accurately. -

towards completion. I

HOW HE DOES IT

POINTERS TO BE OBSERVED IN PERFORMING THE

STEP

i
i
]
(Step) !
|

1. Tldentify parts of
Leak Detection Meten.:

2. Seleet 24 hn chant.

3. Fit 24 hn chant.

i1,

2.1

3.5

Tdentify all nelevant

parts o4 the Leak Detection Meten.
uz:L3:18:0e. -
Check size 0§ meten (3", 4", on 6"
and select appropriate chart

Lift cover off meten.

Lift drum off drum cradle. -

Release drum strap.

" Fit chant so that highest numben

04 gallons per houn on the chant
L8 to the end 04 the drum with the
geans, and {8 neanest the clock.

Rotate the drum and §4it the chant
smoothly and Lightly on the total
sdunface o4 the drum.

Répiace the drum strap.

Replace drum (with chant) 4into
drum cradle.

Fit geans on the drum to mesh with
cornesponding geard on clock. ..
Gean marnked D on drum on relative

gear on clock. 1dgen nod at othen

end of drum must sit in cradle
and tunn greely.
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UZ:L3:18:02

Chant Drum Strap

Chant Dnum

LEAK DETECTION METER WITHOUT METER COVER

Pen

Pen
Assembly
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| U2:13:1S:03

Pen

PEN ARM WITH HOLDER ASSEMBLY

Chart Drum

e s 1 (G

CHART SPEED GEARS
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" TRAINING/JOB MANUAL Leak Detection in a Water

Distribution System

UNIT 2 o - Night Line
LESSON 4 LOCATING AND CLOSING BOUNDARY VALVES;
- ~ CARRYING OUT AN ISOLATION TEST

ESTIMATED TIME 30 Minutes

Senior Plumber or Plumber with

PREREQUISITES
five years experience.

PERFORMANCE OBJECTIVE:

@ The trainee will be able to:

List and explain the procedure for Locating and closing
boundarny valves, and carying out an Lsolation test,

@® Under the following condition:
From necall.

® To this standard:

Must be in keeping with procedunes for checking valves,
and the sequence must be correct.

TRAINING RESOURCES:
Equipment and Supplies: Plan of a district.

Information Sheet : . U2:L4:IS:01,
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TRAINING ACTIVITIES

TRAINER ACTIVITY

Trainer distributes, 1.
explains and discusses

the Operation Breakdown

Sheet - U2:L4:IS:01.

Trainer explains and 2,
discusses how to identify

the hydrant located at

the highest point in the
district.

Trainer reviews Operation 3.
Breakdown Sheet U2:L4:IS:01
and emphasises the sequence

of operations and steps.

Trainer instructs individual 4.
trainees to list operation
and 'steps in proper sequence.

84

Trainees read and discuss
with trainer,

Trainees discuss with
trainer and take notes,

" Review.

Trainees list operations
and steps in the correct
sequence.



. . .

U2:L4:18:01

OPERATION BREAKDOWN SHEET

POSITION: " PLumben -

TASK: Night Line

OPERATION: . Locating and closing bounda@y'vaﬂvgb; Carrying out an

Tsolation Tesl

Important STEPS in the
operation.

STEP: a significant action

which advances the operation

towards completion.

KEY POINTS: the key to doing the steps
correctly, efficiently or accurately.

HOW HE DOES |T
(Step)

POINTEkS TO BE OBSERVED IN PERFORMING THE

STEP

1. Llocate and close
Boundary valves.

2, Penfonm Tasolation
TesZ.

1.1

1.2

1.6

1.7

2.1

2.2

2.3

"the Night Line.

Identifdy Location of valves on
plan of district.

Trnavel to Location and close each
valve - Note whethen LH or RH.

Check whether thrnottlLed on nok.

Sound valve to §ind. out if§ Lt 44
fully closed.

14 there 4is a sound, open the
valve to about (2) two on (3) thnree
tunns, then shut rapidly and
tightly.

14 these is stilf a sound nrepeat
Step 1.5.

14 sound persists the valve needs
nepaining - must be nrepained on
replaced before proceeding with

IdentLﬂy hydrnant at the h&ghebt
point 0§ the distrnict.

CLose valve on the main Line - all
boundary valves already closed.

Sound valve 2o be sure Lt 48 fully
cloded.
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U2:L4:18:01 {cont'd)

OPERATION BREAKDOWN SHEET

POSITION: Plumbon "~ TASKe: Night I;Qo

OPERATION: Locating and cLosing boundany udZueA, Cannying out an
Isolation Test ‘

Important STEPS ‘in the KEY POINTS: the key to doing the steps
operation. correctly, efficiently or accurately.

STEP: a significant action
which advances the operation| .
towards completion.

HOW HE DOES IT POlNTERS TO BE OBSERVED IN PERFORMING THE
(Step) ! STEP

2.4 Travel to hydrant and open hydrant
valve stowly - fLow Ahoutd drop
in 7 to 3 minutes.

2.5 14 4Low dnopé, c£o¢e thelhgdaanx
and pmoceed with the Night Line.

2.6 1f fLow continues,check for any
infet sounce - pOAALbEg thene 448 a
crnoss connection on boundary
valvels) Left open by mistake.

86
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TRATINING/JOB MANUAL Leak Detection in a Water Distribution

System

UNIT 2 Night Line

LESSON 5 > CONSTRUCTING A CHECK LIST FOR PERFORMING A
NIGHT LINE

ESTIMATED TIME . "1 hour

PERFORMANCE OBJECTIVE:

©® The trainee will be able to:

construct a Check List for performing a Night Line.

Under the following condition:

‘gdven operation breakdown shcets and trainding activities
§or Unit 2.

To this standard:

all operations and imporntant steps musit be included.
the sequence must be cornect.

TRAINING RESOURCES
Equipment and Supplies: Pencil and note pad.

Information Sheets: U2:L5:1S:01. (U2:L.5:IS:02
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TRAINING ACTIVITIES

TRAINER ACTIVITY TRAINEE ACTIVITY

l. Trainer and trainees l. Discussion.
review and discuss the
Operation Breakdown
Sheets and training
activities for each
lesson in this unit.

2. Trainer provides guidance 2., Trailnees list the
to the trainees as they operations and important
list the operations and steps as they review
important steps. each lesson.

3. Trainer assists trainees ‘3. . Trainees organise their
in organising their . notes into the correct
notes into the correct - sequence.,

sequence - U2:L5:1IS:01-02.

4. Trainer distributes 4. Trainees read U2:L5:IS:01 - 02,
U2:L5:IS:01 -02. and re-organise their
notes into proper
sequence 1f necessary.
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U2:L5:1S8:01

'Check'List’for Perférming a Night Line

"Using a Leak Detection Meter on By-Pass

1. Install Meter on By-pass

2. Check for Leaks

3. Locate and close boundary

valves.

1.1

1.2

2.3

3.1

3.2

Select correct size meter

Select correct number and
size gaskets, bolts and
nuts.

Select correct tools.
Locate méter chamber.

Fit meter so that arrow on
meter points in same direc-
tion as water flow.

Bolt meter to branch pipe
following procedure out-
lined.

Close valve on main line.

Open inlet valve slowly,..
then open outlet valve

.slowly.

Check valves for leaks,
"pipe for splits, and gas-

kets for leaks.

‘Repair leaks and repeat

steps 2.1 - 2.3.

If no leaks, close inlet
valve (ii) outlet valve
and (iii) open valve o
the main line. '

Travel to each valve and
close it.

Observe strictly the proce-
dure of sounding and clo-
sing valves.

3.3 Observe condition of valve

89

whether throttled or not.



4.

5.

U2:L5:IS:01 (cont'd)

Check List for Pérforming a Night Line

Us3 Tenl - =
" 4.1

Fit 24 hour Chart

Perform isolation test.

90

4.10

4.11

5.1

5.2

5.3

5.4

5.5

Select correct type chart

’3"' 4"’ or 6”.

Rémove drum from cradle.

Fit chart as outlined in
the procedure.

Fit clock into cradle.

Adjust 24 hr gear to clock.

'Adjust 24 hr gear to drum.

Replace drum as outlined in
the procedure.

Fit pen into pen arm.

Replace pen arm as outlined
in the procedure.

Place pen at zero position
on the chart.

éheck time and place pen
on correct time on the chart.

élose valve on the main line
- all boundary valves must
be already closed.

.Travel to hydrant at highest

point and open it.

Close hydrant and proceed

-with the Night Line, if the

flow drops in 2 to 3 minutes.

.Close hydrant and check

thoroughly for open valves

and connections if flow persists.

Proceed with Night-~Line after
locating and correcting
discrepancy.



U2:L5:1I8:01i(cont'd)

Check List for Pérforming a Night Line
'~ . ._VUsing a Leak Detection Meter on By-Pass

6. Divert water through the
Meter.

7. Remove the 24 hour
chart.

8. Return water to district.

by the original
distribution.

6.1

6.2

6.3
7.1
7.2
7.3

7.4

8.3‘

8.4

21

Operation three (3) must

"be completed.

Open inlet valve to the
meter slowly and open the
outlet valve slowly.

The valve on the main line .
must be kept close.

Close inlet valve to meter
and then close outlet valve.

Release pen and pen arm from
the drum.

Remove the drum from the
cradle.

Remo&e the chart from the
drum.

Replace the drum.

Replace pen arm and cover.

Open valve on the main line.

Open &ll boundary valves
previously closed.

Observe strictly the throttling
of valves.

Sound each valve to be sure
water is feeding through.
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U2:L5:IS:02

" Check List for Performing a Night Line

"= Using a Trailer Meter

Transport and connect

Trailer Meter.

1i1
1.2

1.3

Check for leaks.

2.5

92

Select Trailer Meter.

Select all tools and other
necessary equipment.

Check plan of district for:
location of Trailer Meter
connections.

Transport Trailer Meter to

site.

Select pbsition on site
according to the procedures
outlined - U2:L2:IS:01.

Attach hose to inlet and
outlet sides of the meter.

Fit hydrant standpost into
hydrants.

Sterilize the hydrants.
Flush hydrants.

Connect hoses to hydrant
standposts.

Close valve on main line.

Open inlet valve slowly; then
open outlet valve slowly.

Check valves and hose connec-
tions for leaks. :

Repair leaks and repeat steps
2.1 - 2.3.

Close (i) inlet wvalve (ii)
outlet valve (iii) open
valve on the main line.



~ Check List for Performing

U2:L5:1S:02 (cont'd)

a Night Line

Using a Trailer Meter

3. Locate and close boundary
valves.

4, Fit 24 hour chart.

5. Perform isoclation test.

93

3.1

3.2

3.3

4.1

5.1

5.2

5.3

Travel to each valve and
close it.

Observe strictly the préce—
dure of sounding and clo-
sing valves.
Qbserve‘condition of valve
whether throttled or not.
Select correct type chart
3", 4%, or 6".

Remove drum from cradle.

Fit chart as outlined in
the procedure.

Fit clock into cradle.
Adjust 24 hr gear to clock.
Adjust 24 hr gear to drum.

Replace drum as outlined
{n the procedure.

Fit pen into pen arm.

Replace pen arm as outlined

in the procedure.

Place pen at zero position

on the chart.

Check time and place pen
on correct time on the chart.

Close valve on the main line
- all boundary valves must
be already closed.

Travel to hydrant at highest
point and open it.

Close hydrant and proceed
with the Night Line, if the
flow drops in 2 to 3 minutes.
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U2:L5:15:02 (cont'd)

Check List for Performing a Night Liné

- Using a Trailer Meter

5. Perform isolation test.

6. Diwert water through the
Meter.

7. Remove the 24 hour

chart.

8. Return water to district

by the original
distribution.

5.4

6.1

6.2

6.3

7.1

8.3

8.4

94

Close hydrant and check
thoroughly for open valves
at connections. :

Proceed with Night Line
after locating or correcting
discrepancy.

Operation three (3) must
be completed.

Open inlet valve to the
meter slowly and open the

outlet valve slowly.

The valve on the main line
must be kept close.

Close inlet valve to meter

‘and then close outlet valve.

Release pen and pen arm from
the drum.

Remove the drum from the
cradle.

Remove the chart from the
drum.

Replace the drum.

Replace pen arm and cover.

" Open valve on the main line.

Open all boundary valves
previously closed.

Observe striétly the
throttling of valves.

Sound each valve to be sure
water is feeding through.



TRAINING/JOB MANUAL Leak Detection in a Water
Distribution System

UNIT 2 ~ Night Line

LESSON 6 PLANNING AND CARRYING oUT A

‘ NIGHT LINE » ,
ESTIMATED TIME 4 - 6 Hours

PREREQUISITES Previous Lessons in Unit 2

PERFORMANCE OBJECTIVE:

® The trainee will be able to:

Plan and carvy out a Night Line.
© Under the following condition:

Preparation of the disirict completed,
Given a plan of the distict and the check List. developed in UZ:L5

Q'To this standard:v

To the satisfaction of the trainen.

TRAINING RESOURCES:
Equipment and Supplies: See list of equipment and
suppllies at the beginning
of this Unit.

Information Sheet: U2:L6:IS:01
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer and trainee discuss 1.
list and select ALL

equipment and supplies which

will be needed to carry out

the Night Line.

Trainer and Trainees 2,
discuss the sequence of

operations and steps

necessary for the

successful performance

of Night Line U2:L&%:1IS:01.

Trainer provides guldance . 3.

and assistance, 1f it is
necessary.

96

Discussion

Discussion

Trainees carry out the
Night Line, with the
guldance and assistance
of the trainer.

Refer to U2:L5:IS:01
and U2:L5:1S8:02.



U2:L6:1S8:01

OPERATION BREAKDOWN SHEET

POSITION: Plumben

TASK‘ Night Lan

OPERATION: Plan and carry out a NLght

Meten

Important STEPS in the
operation.

STEP: a significant action
which advances the operation

- KEY POINTS: the key to doing the steps

correctly, efficiently or accurately.

towards completion.

HOW HE DOES IT
(Step)

POINTERS TO BE OBSERVED IN PERFORMING THE

STEP

!

. Select equipment and
dupplies.

Study check List.

Travel %o {ield.

Canry out the Night
Line.

Complete the exencide.

1.1

1.2
2.1

5.3

Review Lisit of equipment and
supplies from previous Lessons.

Séléct ALL équipmehi and supplies.

Memondize all openrations and
important steps.

Decide on plan of action.

Decdde how individual trainees

will participate in the exercise.

Refer to the check fist, if i%
48 necessany,

Seek advice and help frem the

S tnainen, if it 4is necessany.

Collect and check all equipment
and supplies.

Discuss and collect nelevant
observations made during the
exencise,

Return equipment and supplies as
well as £ist of relevant observa-
tions to the appropriate
authon4t4e4
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" TRAINING/JOB MANUAL , Leak Detection in a Water

Distribution System

UNIT. 3 o ' STEP TEST
|

WHAT IS THIS UNIT ALL ABOUT?

This Unit deals with a section of Leak Detection known as
a Step Test. A Step Test will indicate'the aﬁount of water lost
(if any) in every individual street. Since a Step Test isolates
each street, only those streets with leakage will be indicated

on the charts and only those streets will require investigation.

_WHY DOES THE TRAINEE NEED THIS?

To find the leaks, the trainee must define the district
where leaks are suspected or which is part of his overall

detection plan.

WHAT DOES THE TRAINEE NEED TO INOW BEFORE BEGINNING?
The trainee should be able to:
l. Read engineering drawings and plans.,.

2. Recognize various components in piping such as
types of valves, tees, elbows, spigots, etc.

3. Operatea leak detection meter.

- 4. Recognize a leak by using a sounding rod or
a leak detection meter,

5. Keep records and take field notes as directed.
6. Supervise and lead his workers in their work;

installation of a meter; opening and closing valves;
as well as sounding the valves.
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WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? -

LESSONS

. ITEM = 1T F3 03 TS
Leak Detection Meter = x X
(3) three hour chart X X
A plan of the district X | x X
Pencil : X |x |x]|x
Valve tool - X X
Sounding Rod S X X
Note pad ‘ o : X

. WHAT SUPPLEMENTARY MATERIALS WILL HELP?

District plan and notes from previous two units.
WHAT ARE THE OBJECTIVES?

The trainee will be able to:

1. (1) Explain the function of a circulating valve.
(11) Identify the circulating valves.
(111) Select the valves to be operated

2, Locate and operate the circﬁlating'ahd boundary
valves selected for the Step TEst.

3. Construct a check list for perfofming a Step Test.
4. Plan and perférm a Step Test. \
NUMBER OF LESSONS AND TOTAL INSTRUCTIONAL TIME
Total Lessons: 5 |

Total Time: 16 hours - 20 minutes
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TRAINING/JOB MANUAL Leak Detection in a Water Distribution
: System - ’
UNIT 3 Step Test
LESSON 1 IDENTIFYING CIRCULATING VALVES AND
‘ SELECTING VALVES TO0 BE OPERATED DURING
STEP TEST
ESTIMATED TIME 1 hour
PREREQUISITES Ability to read and interpret a plan.

PERFORMANCE QOBJECTIVE:

@® The trainee will be able to:

explain the function of a circulating valve.
Ldentify the circulating valves.
select the valves to be operated.

Under the following condition:

ﬁiben a plan of the distrnict.
nowing the boundary valves.

To this standard:

all cinculating valves must be Lidentified. -
at Least 24 valves should be selected and no mone than 30.

TRAINING RESOURCES
Equipment and Supplieé: ‘A plan of the district

Information Sheets: - - _U3:Ll:IS:01,’ U3:Ll:iS:02,
: U3:L1:I5:03.
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.TRAINING ACTIVITIES

"~ TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer, using chalk
board sketches and explains
the function of circulating
valves in the system.,

Trainer identifies a few
circulating valves on

the plan of the district
U3:L1:IS:03, and gives
reasons for his selection.

Trainer and trainees
discuss and identify
all circulating valves:
and boundary valves

in the district.

Trainer distributes and
discusses U3:L1:I1S5:02
with the trainees.

Trainer discusses and
records on U3:L1:IS5:02
the valves which can be
conveniently operated
during the Step Test.

Trainees listen, observe
and take notes,

Trainees follow the
explanations and discuss
with the trainer.

Discussion

Trainees read and
discuss U3:;L1:1S:02
with the trainer.

Trainees participate
in the discussion and
record valves on
U3:L1:I8:02,

N.B: An accepted practice 1is that about 24 valves
should be operated during the Step Test.

Lol -



OPERETION BRLA\D3VN SH::TY L3:071:1S:01
POSITION AP,umﬁaﬂ TASK ' ' Step %aAr

OPZRATION Idemt;éy:ng cineulatin
operated duning the Step Test

g valuea and sefecting values tao be

important STEPS in the
operation.

S STEP:
which advances the operetion
towards compietion

A significant action

KEY POINTS: The key to doinc the
steps correctly, efficiently and
accurately,

-

POINTERS 70 BE OBSEZRVEL IN PEIRFDRMING;

that valve numben and
Location on the plan is
Zhe same as on the §orm.

HOW HE DOES IT
(STEP) THE STZF !
1. Study plan of district.
2. 1dentify valves in the
Distrnict.
© 3. Tdentify c&&cuﬁathg
vlaves.
4. Identify boundarny valves
5. Select valve teo be
operated duning the
B SZep Test. ‘
‘6. Record valves on the
nelevant form.
7. Cross check to be sunre

102


http://clfic.ula.tlng
http://Se.le.ct
http://numbe.fi

U3:L7:7S:02
WATERWORKS DEZPARTMENT - BARBADOS
Waste Control - Programme Sheet
District Date of Test 1/0 Sheet ‘ of
Step Valve ) IH/| Normall Time Valve Boundaries No. Length o :
No. No, Location of Valve RH . 0/C Closed Opened of Step Services Mains - Remarks

e
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- TEAINING/JOB MANUAL Leak Detection in a Water Distribution
' System ' : '
UNIT 3 Step Test
LESSON 2 LOCATING, OPERATING AND RECORDING
'FINDINGS' OF VALVES SELECTED

ESTIMBTED TIME 1l - 2 hours

PREREQUISITES Unit 3 Lesson 1

PERFORMANCE OBJECTIVE:

® The trainee will be able to:

Locate and operate the valves selected forn the

Step Test.
wnite down the findings during. the operation.

Under the following condition:
While 4in the field.
To this standard:

as outlined in the procedure.

TRAINING RESOURCES

Equipment and Supplies: A plan of the district, valve tool,
sounding rod.

Information Sheets: U3:L2:I8:01, U3:L2:15:02.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

"TRAINEE ACTIVITY

Trainer and trainees

identify the selected

valves on the plan of

the district. See U3:L2:1IS:02,

Trainer and trainees
identify the valve
_farthest away from the
meter and discuss the
best sequence for
closing the valves.

Trainer and trainee travel
through the district and
locate each valve.
‘The route with the shortest
travelling time between valves
is chosen and the reason 1is
explained to the trainees.
Trainees are also told why
it is necessary to know the
exact location and operation
of each valve.

Trainer selects a few of the
valves to be operated, and
‘explains and demonstrates
the procedure for closing
these valves, and reccrding
the findings. '

Trainer allows trainees to
practice the procedure

for closing these valves,
and recording the findings.
Use U3:L2:IS:02.

N.B:

Identify selected valves.

Discussion.

Trailnees participate
in locating each valve.

Trainees listen, observe
and participate in the
demonstration.

Trainees practice closing
the valves and recording
the findings under the
guidance of the trainer.
Use U3:L2:1IS:02.

If a particular valve cannot be closed in a

5 minute interval, then the true time the valve

is closed should be recorded.
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U3:L2:18:01

OPERATION BREAKDOWN SHEET

POSITION: PLumbex

TASK:___ Step Test

OPERATION: Locafding, operating and necording the findings of the

valves selected forn Lhe Step Tesk

Important STEPS in the
operation.

g KEY POINTS: the key to doing the steps
v correctly, efficiently or accurately.

STEP: a significant action ;
which sdvances the operatlon

towards completion.

HOW HE DOES IT
(Step)

" POINTERS TO BE OBSERVED IN PERFORMING THE

l

STEP

1. Llocate uaZueA,

2. Check openation of

each valve.

3.  Detemine Azzuence gon

operating v

7.
2.
3,

1.1

1.2

P

02,

2,

!

2

3
4
]

3.2

3.

3

Check plan for Location o4 valves.

Travel to Location and deteamine
actual position of the valve.

Obsenve valve box cover - square
Aindicates L.H turnn, nound Lndicates
R.H tuan.

Ventﬁy the openration of zthe ualve
- LH on RH.

Check~whethen opened on closed.
Check whethen.th&ottied orn not.

Operate the valve farthest away
§nom the meten, on the valve which
controls the section of main at the
end of the area, §inst. :

dpenate each valve and move towanrd
the meten.

In cases where the distance of the
Last valve £8 fan from the mezen,
At might be convendient to shut 055
the "spunns" finst and work Lin
dequence back to the meten.
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U3:12:718:01 (cont'd)

OPERATION BREAKDON ‘SHEET

POSITION: Peumben . TASK: Step TEat

OPERATION: Locating, operating and necordi;
valves selected for the Step Test,

Important STEPS in the g KEY POINTS: the key to doing the steps
operation. f correctly, efficiently or accurately.

STEP: a significant action :
which advances the operation:
towards completion.

i

HOW HE DOES IT E POINTERS TO BE CBSERVED [N PERFORMING THE

(Step) : ; ~ STEP
4. Close valve and 54;1 Half-close the valve.

necord f§indings. . .
' 4.2 Sound valve and record finding on
; on hecond sheef.

?4.3 Check time and close valve on the
: minute - 5 minute aftern closunre of
; Last valve.

4.4 Sound valve tightly and nreconrd
g§indings on reconrd sheet.

4.5 Repeat 4.1 - 4.4 forn each valve to
be operated.

NB: TI§ by chance a particular valvd
cannot be closed 41 the 5
minute Linterval, then the true
time the valve 48 closed should
be neconded.
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TRAINING/JOB MANUAL Leak Detection in a Water Dlstrlbution
: System
UNIT 3 Step Test
LESSON 3 CONSTRUCTING A CHECK LIST FOR PERFORMING
A STEP TEST : _
ESTIMATED TIME 1 hour
PREREQUISITES : Completion of Unit 2 and U3:Ll1 & U3:L2.

PERFORMANCE OBJECTIVE:

@ The trainee will be able to:

construct a check £L4i §or pernforming a Step Test.

Under the following condition:

given a check List fon penforming a Night Line

and operation break down sheet 5on previous Lesson
~4An this undit. :

To this standard:

all operations and important steps must be included.
the sequence must be correct.

TRAINING RESOURCES
Equipment and Supplies: Pencil and note pad.

- -

Information Sheets: U?:L3:IS:01,
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer divides trainees
into groups, and instructs
them to study check list

for Night Line as well as
Operation Breakdown Sheets,
and training activities for
in order to develop
a check list for Step Test.

Unit

Refer to check list for
Night Line U2:L5:IS:01 &
U2:1.5:18:02.

Trainer allow leaders of
the groups to read their
draft check list.

Trainer distributes
U3:L3:15:01 for
discussion.

111

Develop check list for V

. step test.

Trailnee leaders read
their draft and each
is discussed,

Trainees r1ecad and discuss
U3:L3:IS:01, and compare
to their drafts, :



U3:L3:1S:01

" Check List for Performing a Step Test
" Using a Leak Detection Meter on By-pass

1. Install Meter on by-pass. 1.1 Select correct size meter .
) 3n’ 4", or 6".

1.2 Select correct number and
size gaskets, bolts and nuts.

1.3 Select correct tools.
l.} Locate meter chamber.
1

.5 TFit meter so that arrow on
meter points in same direc-
tion as water flow.

1.6 Fit gaskets and bolt meter
to branch, pipe following
procedure outlined.

2. Check for leaks. 2.1 Close valve on main line.

2.2 Open inlet valve slowly, then
open outlet valve slowly.

2.3 Check valves for leaks, pipe
for splits, and gaskets for
leaks.

2.4 If leaks, . repair leaks and
repeat steps 2.1 - 2.3.

2.5 If no leak, (i) <close inlet
valve (ii) outlet valve and
(iii) open valve on main line.

3. Close boundary valves. 3.1 Check plan to locate boundary
valves. '

3.2 Travel to each valve and ob-
serve condition, whether
throttled or not, when closing.

3.3 Observe strictly the procedure

for sounding and closing
valves.
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U3:L3:1IS:01 (cont'd)

Check List for Performing a Step Test

Using a Leak Detection Meter on By-pass

4. Close éiréulating valves. 4.1
4.2

4.3

4.4

5. Fit (3) three hour chart 5.1
on meter.

5.5
5.6
5.7

5.9

5.10

6. Perform Isolation Test. . 6.1

113

Check plan to locate circu-
lating valves.

Check plan to see whether
valve is ogened or closed.

Travel to each valve, observe
condition, whether throttled
or not, when closing.

Observe strictly the procedure
for sounding and closing
valves.

Select correct type chart
3", 4", or 6"."

Remove drum from cradle.

Fit chart as outlined in
procedure.

Adjust (3) three hour gear
on the clock.

Fit clock into cradle.
Fit drum into cradle.
Make sure that 3 hour gear
on clock mesh with 3 hour

gear on drum.

Replace pen arm, with pen
as outlined in procedure.

Place pen at zero position

on the chart.

Check time and place pen on
correct time on the chart.

Close valve on main line -
all boundary valves must be
already closed.

Travel to hydrant at highest
point and open it.



U3:L3:I5:01 (cont'd)

Check List for Performing a Step Test

Using a Leak Detection Meter on By-Pass

6. Perform isolation Test.

7. Divert Water through
the meter.

8. Close valves to be
operated at 5 minute
intervals.

6.3

6.4

8.2

- 8.3

8.4

114

Close hydrant if flow drops
in 2 to 3 minutes.

If flow persist, close hydrant
and check thoroughly for open.
valve and connections. ‘

Proceed with Night-Line after
locating and correcting
discrepancy.

Open inlet valve to the
meter slowly and open the
outlet valve slowly.

The valve on the main line
must be left closed.

Using stop watch or other
watch, verify after ten
minutes that drum is rotating
freely. Pen should have
recorded 10 minutes on the

' chart.

Check record sheets for valves
to be operated.

Cross check with plan fcr
location of wvalves.

Travel to each valve and
operate it.

Half close valve. Sound it,
and record findings.

Shut on the minute, sound,
and record findings and time
closed.

Repeat 8.4 and 8.5 for each
valve to be operated.
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U3:L3:IS:01 (cont'd)

Check List for Performing a Step Test

Using a Leak Detection Meter on By-Pass

Remove (3) three hour
chart.

Return water to district
by the original distribu-
tion.

9.1

9.2

9.3

9.4

10.1
1012

10.3
10.4

10.5

Close inlet valve to meter
aid then close outlet valve.

Release pen arm from the
drum.

Remove the drum from the

cradle.

Remove the chart from the

"drum.

Replace the drum.

Replace the pen arm dnd
cover.

Open valve on the main line.

Open all valves previously
closed.

Observe strictly the
throttling of valves.

Sound each valve to be sure
water is feeding through.

Record time, on district

‘plan, when valves were

opened.

NB: 1In order to save time, the circulating valves can be

closed during the day where it does not interfere with
the distribution, or cause low pressures in the

particular area.
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‘LESscN 4 | )

TRAINING/JOB MANUAL

UNIT 3

ESTIMATED TIME

PREREQUISITES

PERFORMANCE OBJECTIVE:

Leak Detection in a Water Distribution
System :

Step Test

PERFORMING A STEP TEST

9 - 12 hours-

Ability to perform a Night Line

@® The trainee will be able to:

plan and pernform a

Step Test.

Under the following condition:

given the check £ist developed 4in U3:14,

To this standard:

to the satisfaction oﬁ'tha‘tnainen.

TRAINING RESOURCES

Equipment and Supplies: See List of equipment and

Information Sheet:

supplies at the front of the unit.

_Refer to U2:L6:IS:01 and
' U3:L3:IS:01.

1l6
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TRAINING ACTIVITIES

e rmeiae = ensgmesmaes AntA e ¢ ot o e oo el

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer and trainee
discuss list and select
ALL equipment and
supplies, which will be
needed to carry out the
Step Test.

Trainer and trainees
discuss the sequence of
operations and steps,
necessary for the
successful performance

of a Step Test. Refer to
U2:16:IS:01.& U3:L3:IS:01.

Trainer provides guidance
and assistance during the
Step Test.

117

Trainees and trainer
discuss list and select

" ALL equipment and .

supplies which will be
needed to carry out
Step Test. -

Discussion

Trainees carry out the
step test, with the
guidance and assistance
o6f the trainer,



TRAINING/JOB MANUAL Leak Detection in a Water
Distribution System

UNIT ﬁf;' LOCATING AND REPAIRING LEAKS

WHAT IS THIS UNIT ALL ABOUT?

On completion of the Step Test the (3) three hour chart

is studied and interpreted to determine the streets on which

leaks are'suspected.

This Unit deals with the procedure for identifying

leaks which exist in a particular street as indicated by the

results of the Step Test.

It can also assist the Supervisor in accelerating

repairs to these leaks.

WHY DOES THE TRAINEE NEED THIS?

The satisfactory conclusion of Leak Detection survey

lies in the ultimate location and repair of leaks.

"WHAT DOES THE TRAINEE NEED TO KNOW BEFORE BEGINNING?

The Trainee should be able to:;

1. Prepare a district for Leak Detection.
2. Perform a Night Line,

" 3. Perform a Step Test.
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WHAT SUPPLIES AND EQUIPMENT ARE NEEDED? .

- LESSONS
ITEM

1 2 3
13) three hour chart X
Leak Detection
Equipment X
Pencil X X X
Note Pad : X X pd
Area Plan X

WHAT SUPPLEMENTARY MATERIALS WILL HELP?

None.

WHAT ARE THE CBJECTIVES?

The trainee will be able to:

1.

Review a (3) three hour chart and Record the
streets suspected of leaks. '

Supervise a search party and demonstrate how
to detect leaks.

List the tasks for supervising a leak repair crew.
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TRAINING/JOB MANUAL

UNIT 4

LESSON 1 | - )

ESTIMATED TIME

PREREQUISITES

" PERFORMANCE OBJECTIVE:

Leak Detection in A Water
Distribution System

Locating and Repairing Leaks

REVIEWING CHART T0 DETERMINE STREETS

WITH LEAKS

30 minutes

Ability to read and interpret a
chart

@ The trainee will be able to:

Review a (3) three howr chant and necend streets

suspected with Leaks.

Under the following condition:

- After cannying out a Step Test.

To this standard:

ALL strneels suspected of Leaks must be xld_em‘,ééxled

_ TRAINING RESOURCES:

Equipment and supplies:

Information Sheet:

(3) three hour chart
Area Plan.

U4:L1:IS:01 - 02,
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" TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer distributes and
discusses chart used during
a Step Test. Trainer
explains the significance
of Sharp "jump" or 'drops"
on the chart.U4:L1:1S:02.

Trainer and trainees study
each street in relation to
the results on the chart,
and decide whether or not
it should be checked for
leaks.

Trainer asks trainee to
complete a list of the

streets that should be

checked for leaks.
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1. Tralnees read and
discuss the chart
with the trainer.

2, Study with trainer.

3, Trainees make a list
of the streets that
should be checked for
leaks.



U4:L1:18:01

GPERATION BREAKDOWN SHtET
POSITION: ___ Supenintendent TASKi__ Intenpret chant
OPERAT I ON: Review chart to determine sirects with Leals

Important STEPS in the
operation.

STEP: a significant action ;
which advances the Operctlon

towards completion.

KEY POINTS: the key to doing the steps
correctly, efficiently or accurately.

HOW HE DOES IT
(Step)

POINTERS TO BE CBSERVED IN PERFO?MING THE

STEP

1. Recedlve and review
chant,

2. Review with

seanchens.

1.1

1.2

1.3

1.4

2.1

2.2

Loqk al chanrt.

Read gnraph. Look for Lanrge and
Sharnp "jump" or "dnop" (at Least
200 gph).

Read gaaph fjon whole test peniod.

Recond other Leaks (if Found).

Detenmine valve numbens and stheet
where "jump" occured on chart,

Indicate which streets and between
which valve numbens to seanc
gorn Leaks.

Determine strncet on aneca plan.

|
N,
3]
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TRAINING/JOR MANUAL Leak Detection in a Water
Distribution System

UNIT 4 ' Locating and Repailring Leaks

LESSON 2 ’ _ SUPERVISING AND DEMONSTRATING HOW
‘ TO0 DETECT LEAKS

ESTIMATED TIME 3 Hours

PREREQUISITES Unit 4, Lesson 1

PERFORMANCE OBJECTIVE:

® The trainee will be able to:

Supervise a search party and deomonstrate how to detect Leaks.

® Under the following condition:

Given a List of sineets suspected of Leaks.

® To this standard: _ ) E
| ALL Leaks musi be zoéated, marked and necorded. &ag

TRAINING RESOURCES:

Eguipment and Supplies: Leak Detection eguipment
: List of streets suspected

of leaks.

Information Sheet: U4:L2:IS:Q1.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer and Trainees
discuss the type of
equipment used to
detect leaks.

"Trainer and Trainees

review list of streets
which must be checked
for leaks.

cen

In the field the trainer
explains and demonstrates
the procedure for
detecting leaks.

Refer to U4:L2:IS:01

Trainer supervises and
assists trainees in the
location of lezaks.

125

Discussion

Review

Trainees listen, observe
and participate. '

Trairiees locate and rccord
leak under the supervision
of the trainer. .



_— X T U4:L2:.8:01
.- OPERATION BREAKDOWN SHEET

POSITION Supervison TASK Locate and Repairn Leaks

OPERATIONSupervising Search Party and Demonstrnating how to detect Leaks

Important STEPS in the KEY POINTS: The key to doing the

operation. , , steps correctly, efficiently and

, accurately.
STEP: A significant action '
which advances the operation
towards completion

HOW HE DOES IT POINTERS TO BE OBSERVED IN PERFORMING
(STEP) THE STEP
1. Select Leak detection 1.1 Know who is responsible fon -
equipment, storage and malntenance of
equipment,

1.2 Know the various tupes of Leak
~ detection equipment.

1.3 Know the conditions under which each
type {8 used on the specific use
of each type.

1.4 Know how Zo use or operate each
type of equipment.

~
.

Review List of stneets ~
suspected of Leaks 2.1 Cross check List with plan of
the distnict,

3. Travel to district and
Locate each street.

4, Locate valves between wh/Lch.
the Leaks are suspected.

5. Check servdice connection 5.1 Locate the finst servdice connection
between valves. ,  between the valves,

5.2 (Open the 5m2w£e. column and sound
ferule with a sounding nod.

5.3 14 sound, ask consumer to shut
all waten outlets.

5.4 Shut boundary siop cock and
sound again,
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- U4:L2:1S:¢1 (cont'd)

"GPERATION BREAKDOWN SHEET

POSITION: Supenrvison TASK: Locate and Repain leaks

CPERATION:  qunenvising a Seanch Party and demonstrating how to detect Leaks

Important STEPS in the
operation.

KEY POINTS: the key to doing the steps
correctly, efficiently or accurately.

i
STEP: a significant action :
which advances the operation.
towards completion,

HOW HE DOES IT é POINTERS TO BE OBSERVED IN PERFORMING THE

(Step) i STEP
5. Check senvice _ %5.5 14 sound, bursit between stop cock
connections between and ferrule orn Leaking fernrule.
valves., : -
i5.6 T4 no sound, open stop cock and
; Listen agadin.
i ,
5.7 14 sound, Leak on consumer's
. denvice pipe. .
>.8 Make appropaiate mark on asphalt
. Ain Zthe noad.
15,9 Recoxrd the Location on gorm/notes.
|
5,10 1§ no Reaks proceed o next
; sdensdce connectdlon.
j
i 5.11 Repeat fon each senvice conanectdion.
] between valves. = - i
| . z
6. Check main between | 6.1 Sound the Rine of the main between '
valve. , the valves at (2) two {feet intenrvals.

16,2 1§ there is a sound of watern
escaping follow the sound untif
it 48 Roudesit.

6.3 Mank the spot.

i 6.4 Record the RLocation on form/notes.
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"U4:L2:1S:01 (cont'd)

OPERATION BREAKDOWN SHEET

POSITION: Supenuison TASK: - Locate and Repair Leaks

OPERATION:_  Supervising a Search Party and demonstrating how to detect Leaks.

Important STEPS in the KEY POINTS: the key to doing the steps
operation. correctly, efficiently or accurately.

STEP: & significant action
which advances the operation
towards completion.

HOW HE DOES IT ' POINTERS TO BE OBSERVED [N PERFORMING THE
(Step) STEP ,

NB: The quantity of Leaks indicated by the chart is usually
due fto the faults an the service connecilions.

The madin between the valves L& checked onfly when the
quantity of Leaks dn the service connection does noit
equate to that indicated by the chant. '
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TRAINING/JOB MANUAL Leak Detection in a Water Distribution
System -

UNIT 4 Locating and Repairing Leaks

LESSON 3 > : SUPERVISING A LEAK REPAIR CREW

ESTIMATED TIME 45 minutes

PREREQUISITES Unit 4, Lesson 2

PERFORMANCE OBJECTIVE:

® The trainee will be able to:

List the tasks forn supervising a Leak repairn chrew.
@ Under the following condition:
given the Location of the Leaks.

® To this standard:

all tashsmust be necorded.

TRAINING RESOURCES
Equipment and Supplies: Pencil and note pad.

'Information Sheet:  U4:1L3:IS:01.
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TRAINING ACTIVITIES

TRAINER ACTIVITY

TRAINEE ACTIVITY

Trainer and trainees 1.
discuss and list the

equipment and supplies

used to repair leaks.

See U4:1,3:1S:01.

Trainer and trainees 2.
discuss and list ways:

in which the repair

crew is helped to

locate the leaks.

Trainer and trainees 3.
discuss the inputs which

the supervisor will

make in the field to

assist the repailr crew.

130

Discussion

Discussion

Discussion.
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U4:13:18:01

OPERATION BREAKDOWN SHEET

POSITION: Supervison

TASK: Locate and repain Leaks

kY

OPERAT I ON: Supervising a Leak Repaén Crew ' o,

Important STEPS in the
operation.

STEP: a significant action

which advances the operation

towards completion,

KEY POINTS: the key to doing the steps
correctly, efficiently or accurately.

HOW HE DOES IT
(Step)

POINTERS TO BE OBSERVED IN PERFORMING THE

STEP

. List nepadir
equipment.

2. Dirnect crew to
Location of Leak.

3. Travel to distnict.

1.1

2.1

2.2

2.3

3.1
3.2

3.3

3.4

3.5

3.6

Include, picks, shovels, valves
connection pipe, ferrules, fenrule
washenrs, tap wasinernsd, hydrants
taps and stop ceocks (all sizes).
W.C bowls, valves, solder

PR V/washens. :

Prepare List of streetswith Leaks.

Discuss ‘Location of Leaks with
crew using a plan.

Explain how to Lidentify (L) zthe
places o be excavated and
nepained (£4) service conaections
to be nrepadinred.

Point out mank whenre excavation
and nepain L8 Zo be done.

Point out service connections *to

_be nepained.

Supervise excavation,

Explain phecautions (L) check gonr
othen senvice Lines (44L) do not
damage watern main duning excavatiof

Explain to hepadin crew how Zfo
hecord materials used, and othen
helevant ingormatdion,

Supenrvise repairn wonk,
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U4:13:1S:01 (cont'd)

OPERATION BREAKDOWN SHEET

POSITION: Supervison

TASK: Locate and nepain Leaks

Ry

OPERATION:. . Supe&uiAing a Leak Repain Crew

Important STEPS in the
operation.

STEP: a significant action
which advances the operation
towards completion.

KEY POINTS: the key to doing the steps
correctly, efficiently or accurately.

HOW HE DOES IT
(Step)

POINTERS TO BE OBSERVED IN PERFORMING THE
STEP

3. Thavel to distrdict

3.7 Repoit to supervisor officen(s)
: problems that are outside Zhe
nesponsibility ¢f the supervisonr.

3.8 Check wonk done on service
connect&oné

3.9 Act a Laison between nrepain chew
and beligerant customens,

3.10 Act a8 a source of Ainformation
forn enquining consumens.

3.11 Chechk "back §4i22" Zo be sune it
meets regquined standand.
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