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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 IMPROVEMENT 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 

PROCEDURES FOR ATTAINING THIS LEVEL OF PERFORMANCE. THE FOLLOWING 

T/J MANUAL DOES JUST THIS. 

HOW TO USE THE TRAINING/JOB MANUAL 

THE MATERIALS THAT FOLLOW CAN BE 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 FORMAL TRAINING SYSTEM. THERE ARE DETAILED 

DESCRIPTIONS' OF SUPPLIES AND MATERIALS AND TRAINING ACTIVITIES 

TO GUIDE THE TRAINER. 

1 



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 APPROPRIATE 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 

ASSISTANCE FROM FELLOW WORKERS 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 PERFORMANCE 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 PERFORMANCE 

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. CAREFOOT, MANAGER 

CARIBBEAN BASIN WATER MANAGEMENT PROJECT 

PAHO/WHO 

BRIDGETOWN, BARBADOS 
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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% of the total volume pumped. Such losses add to the cost 

of operating the system (.e.g. chemicals are lost, unnecessary 

energy is used for pumping, excess capacity is used) and possibly 

lead to an early and unnecessary expansion of pumping and 

treatment. 

A leak detection programme 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 is lost 

in every individual street. 

4 



TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT | PREPARATION 0F A DISTRICT FOR 
I LEAK DETECTION 

WHAT IS THIS UNIT ALL ABOUT? 

This Unit deals with the preparation of a district or 

area, where' it is intended to carry out a leak detection survey 

using either a leak detection meter on by-pass or a meter 

trailer. 

WHY DOES THE TRAINEE NEED 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 .connections must be complete 

and accurate before actual field work can begin. 

The preparation process will update and complete the 

district plan. Preparation also includes all work which must 

be completed before the actual leak detection 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. 

5 



WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? 

-— — 

ITEMS 

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 

1 

X 

X 

x 

x 

LESSONS 

2 

X 

X 

X 

X 

X 

X 

X 

3 

X 

X 

X 

X 

X 

X 

X 

4 

X 

X 

X 

X 

X 

X 

X 

5 

X 

X 

X 

X 

X 

6 

X 

X 

X 

X 

X 

X 

X 

7 

X 

X 

X 
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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? 

-1. Review a plan of a district. 

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

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

3. Participate in the construction of a meter chamber. 

4. Install 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 hydrants and 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 3o minutes 
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TRAINING/JOB MANUAL 

UNIT 1 

LESSON 1 o 
ESTIMATED TIME 

PREREQUISITES 

Leak Detection in a Water 
Distribution System 

Preparation of District for 
Leak Detection 

REVIEWING A PLAN OF THE V1STR1CT 

30 minutes 

R e c o g n i z e an e n g i n e e r i n g d r a w i n g 
o r p l a n . 

PERFORMANCE OBJECTIVES: 

® The t r a i n e e w i l l be a b l e t o : 

Review a plan o{, a dJcdtKioX: 

© Under the following condi t ion: 

Givzn a iomptt lofun. 

© To t h i s standard: 

WiAk total undoMtaiicUng and. accuAacy. 

TRAINING RESOURCES 

Equipment and S u p p l i e s ; 

I n f o r m a t i o n S h e e t s : 

P l a n of a d i s t r i c t , 
C ha lk B o a r d , 
N o t e - p a d s , P e n c i l s . 

U 1 : L 1 : I S : 0 1 , U 1 : L 1 : I S : 0 2 
U 1 : L 1 : I S : 0 3 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

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

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

3. Trainer distributes plan 
of district - See 
Ul:LI:IS:02, and ask 
trainees to identify 
it as the district to 
be tested. 

4. Using U1:L1:IS:02 
Trainer and Trainee 
discuss: 

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

(ii) best location for 
leak detection 
meter. 

(iii) direction of water 
flow. 

(iv) location of valves; 
number and type of 
services. 

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

6. Trainer reviews and discusses 
earlier activities using 
chalk board to list, 
write notes and illustrate. 

TRAINEE ACTIVITY 

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 trainer. 

6. Review and discuss. 

9 



POSITION: 

U1: LUIS: 01 

OPERATION BREAKDOWN SHEET 
?ne.panation ol Viitnict 

Plumbzn TASK: ion. Leak Detection 

OPERATION: Re.viwi.ng Plan o<$ the. Vi&tniat 

Important STEPS in the 
o p e r a t i o n . 

i 

STEP: a s i g n i f i c a n t a c t i o n 
which advances the o p e r a t i o n : 
towards comp le t i on . ! 

KEY POINTS: the key to doing the steps 
c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

HOW HE DOES IT 
(Step) 

POINTERS TO BE OBSERVED IN PERFORMING THE 
STEP 

1. Gzt plan inom 
Vn.avii.nQ O^ice. on. 
Supe.ninte.nde.nt. 

2. Re.vie.w plan. 

. T. Know whznz the, dnawing o^-tce i&, 
and the. pznson £n.om Omom he. should 
Qzt the. plan. 

I 2. See that plan i& the. one. ion the 
! an.e.a to be checkzd, and that it i6 
I nzadable., showing all the. line.6, 
\ valve.i>, name.4> and numbzm. 

10 
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U1:L1:IS:C2 

Selecting the area for the leak detection test is the first 

step in preparing 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 other 

factors which influence his decision. 

One of these is the type of district - rural, urban, hotel 

or industrial. In a rural district for 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 opening and closing. 

Another consideration 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 parts' of the meter chart. It must 

never be allowed to run off the chart. 

Thu 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. 

c) 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 

LESSON 2 o 
ESTIMATED TIME 

PREREQUISITES 

P r e p a r a t i o n of D i s t r i c t f o r 
Leak D e t e c t i o n . 

CHECKING THE NUMBER OF SERVICES 
AWP I/ALt/ES IN DISTRICT, THEIR 
LOCATION ANP OPERATION. 

1 H o u r 

A b i l i t y t o r e a d an a r e a o r 
d i s t r i c t p l a n . 
A b i l i t y t o r e c o g n i z e a s e r v i c e 
c o n n e c t i o n . 

PERFORMANCE OBJECTIVE: 

Q The t r a i n e e w i l l be a b l e t o ; 

{-t) check and necond the numbeA ofi valve* i.n the. di&tAi.ct 
and theih. location and operation. 

[ii.) count and necohd the. numbeA. o& 6£<ivi.cej> in the. dU&U.ct, 

® Under the following condi t ion: 

Given &tardand pnoczdivie&, neqiLVied equipment and plan 
ob the.Vi.6~tk.lct/afiea. 

@ To t h i s s tandard; 

[i] alt 6eAvice>*> and valve* miut be located and fieconded. 

[isi) the. operation and maintenance. o& all valve* mu&t 
be Kecoided. 

TRAINING RESOURCES: 

Equipment 6 Supplies: 

Information Sheets: 

Plan of district, note pads, pencils, 
valve tool, LH and RH valves, 
valve box, sounding rod. 

U1:L2:IS:01, Ul:L2:IS:02, U1:L2:IS:03, 
U1:L2:IS:04, U1:L2:IS:05. 

13 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

1. Brief review of activity 
4 in lesson 1. Discuss 
purpose of this lesson. 
Refer to U1:L2:IS:03. 

2. Distribute and discuss 
forms and method of 
recording information 
U1:L2:IS:02. 

3. Using O.B sheet U1:L2:IS:01 
discuss and explain all 
procedures for checking 
valves and services in 
the district. 

4. Trainer explains how to 
differentiate between 
a LH and RH operated 
valve, by observing the 
cover, and gives trainees 
practice in identifying 
and operating LH and RH 
valves. 
Refer to U1:L2:IS:01 

5. Trainer explains, 
demonstrates and allows 
trainees to practice 
the sounding and 
throttling of valves. 
Refer to U1:L2:IS:02-05 

6. Trainer and trainees 
review the lesson and 
discuss the update-
information that should 
be presented to the 
Drawing Office. 

TRAINEE ACTIVITIES 

1. Discussion 

2. Read and discuss. 

Discussion 

4. Trainees listen, observe, 
participate and take notes. 

5. Trainees listen, participate 
and take notes of the 
procedures. 

6. Discussion. 

14 



POSITION 

OPERATION BREAKDOWN SHEE 

?lumbzH 

U1 :L2:1S:01 

?Hzpanati,on o& Vi.6tKi.ct &oH 
J AS K. Lzak Vztzctlon 

OPE RAT I ON Checking thz numbzK c6 v-a.lv z.6 In thz dl6tn.lc.t- thzln 
Loca.tA.ow and cpe.ia.t4.on 

ImDor tan t STEPS in t h e 
o p e r a t i o n . 

STEP: A s i a n i f i c a n t a c t i o n 
which a d v a n c e s t h e o p e r a t i o n 
t o w a r d s c o m p l e t i o n 

HOW HE DOES IT 
(STEP) 

I . Gzt plan o£ di.htnX.ct 
fincm dnawing o^i-cz. 

2. Vnoczzd to di.itni.ct. 

3 . Ve.tzfimi.ne. location ofi 
valve. In ^Izld. 

4.] VzteAminz opeAati.cn ofi each vol 
vaXvz. 

4.2 Open valve, box and in6ZKt 
valve, feet/. 

4.3 Ckzck i-i valvz -C4 night hand 
on. left hand. 

1. 

3.f 

3.2 

3.3 

3.4 

4.1 

4.2. 

4.3 

KEY POINTS: The key t o d o i n g t h e 
s t e p s c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

POINTERS TO BE OBSERVED IN PERFORMING 
THE STEP | 

Contact pzK6on In change OK j 
pzH&on voko wi.ll get dnawlng. j 

i 
! 
i 

• 
Check, plan &oK location o& 
valvz and vznl{y loca.ti.on in 
tkz di.6tni.ct. 

RzcoKd location Infiomotion on plan6 • 
OK In notzbook. Glvz numbzn to \ 
valvz If it doz6 not alnzady have cnz\ 

1 
Chzck at i.ntzK6zction6 o{> 6tAzzt6 if, j 
no valvz 16 6houin to zn6uAz that \ 
thznz i6 actually no valvz. \ 

Rzcond any di6cnzpanclz6 b^twzzn ! 
plan and actual {izld 6iXuation. j 

U6z zlthzn valvz box kzy OK ban to j 
valve, kzy and ll&t valvz COVZK. ! 

Kzy mu6t ^it valvz 6tzm to opzKatz 
[opzn OK clo6z) valvz. 

11 valvz ccvzK 16 Hound, valvz clo6Z6\ 
by tuA.tu.ng 6plndlz to tkz lz{,t. l& '• 
valvz COVZK i6 6quanz, valvz clc6z6 
by tunning 6pindlz to thz night.. 
Rzcond on plan OK notzbook. 

A Hound in a Hound - to thz lzf,t. 
A Hound In a 6quaHz - to thz night. 
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U1:L2:JS:01 [cont'd] 

OPERATION BREAKDOWN SHEET 

POS! ION Plumben 
Pnepanatlon oi Vlstnlct 

J ASK_£on._Lejxk Vetectlon 

OPERATION1 Checking the numben oj valuer In the dl&tnlct - theln loccution 
and openation. 

impor t an t STEPS- in t h e 
Opera t ion 

STEP: A s i g n i f i c a n t a c t i o n 
which advances t h e o p e r a t i o n 
towards c o m p l e t i o n . 

HOW HE DOES IT 
(S tep ) 

4.4 Chuck li valve. l& open on 
cloied. 

4.5 Check 1$ valve Lf> thnottled. 

5. Check condition o£ valve, 
chamben and valve. 

! 

, . , . • 

KEY POINTS: The key t o d o i n g t h e s t e p s 
c o r r e c t l y , e f f i c i e n t l y , o r a c c u r a t e l y . 

POINTERS TO BE OBSERVED IN PERFORMING 
THE STEP 

4.4 U&e mounding nod, Indent point o/$ j 
nod liito hole Ion.valve key. 
Place eon agalmt othen end oi 
nod and Listen. 

U-) IjJ no 60and, valve <ti> clacd 

(11) I<$ iound, valve AJ> leaking 
• thnough. 

4.5 I i valve 16 open, connect numben 
oi tiVini, nequlned to clo6c valve. 
Then neven&e tixA.YU.ng and &ully 
open valve, counting numben o<j j 
txxkvu, again. IQ' 6ame -.wben o{> 
tuAYU, one counted u)hen opening j 
valve a6 when closing valve, 
then valve vxu> net thnottled. 

5. (1) Voe& valve Ivave connect 
coven? 

[IA.) 16 coven visible? Recond. 
} 

(III) 16 coven ml&&lng? Recond. 

[li>]' 16 valve chamben clean? 
X-nee oi nockt, pebble&, 
debnl6? Recond. 

[v) Clo&e valve again. U&e 
mounding nod OA In 4.4. 
I i iound pcn&lt>tt>, valve 
neexU, nepaJjt. Recond. 
"See U) :L2:JS:02. .'.... J 

16 
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POSITION PZumbzA 

U1:L2;TS:01 [cont'd) 

OPERATION BREAKDOWN SHEET 
VAzpaAatlon of VX6tAXct Aon. 

TASK LeA VztzctXon 

OPERATiON Checking thz numbpi ofi 6eAvXcz6 and valvz6 Xn ti\z dX6tfUct - thzXA 
locatXon and opzAaXXon. 

I m p o r t a n t 5 i EPS i n t h e 
Opers t i on 

STEP: A s i g n i f i c a n t a c t i o n 
w h i c h advances t h e o p e r a t i o n 
towards c o m p l e t i o n . 

HOW HE DOES IT 
(S tep) 

6. Count wmbeA o& 6ZAvXcz6 -in 
dXMtAXct. 

7. Rztufin plan and notz6 to 
SapzA.intzndznt -in change. 
o& Izak dztzction. 

KEY POINTS: The key t o d o i n g t h e s t e p ; 
c o r r e c t l y , e f f i c i e n t l y , o r a c c u r a t e l y . 

POINTERS TO BE OBSERVED IN PERFORMING 
THE STEP 

6.1 Rzcognl6z a 6eAvX.cz connection and 
whznz thz .6topcock.6~a.fie: located. 

6.2 VXnd the hou6Z6 uxith 6ZAvXcz 
connzctXon6. 

6.3 Rc.coA.ci 6zpafiatzZij thz domestic 
6u.pplX.z6, 6tandpo6t6, hotzl6, 
AacXx)fviz6 ztc. 

6.4 Rzcond thz numbzn o& 6eAvXcz6 
bztwzzn vatvz6. 

7.1 VXj>cu66 plan and notz6 wXth 
Su.peAvXj>on. leJUL hXm c& c!iangz6 

• to thz ma6tzA dftauxing o& thz 
dXAtAXct OA Aequzit that 6uch 
changes be madz. 

7.2 TAan6{,eA any changes to thz 
ma6tzn. dnauxing oh thz cLLstAXct 
OA Azqaz6t that 6uch changes 
be madz. by Vfiawing oiiXcz. 
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The Pine 
St. Michael. Barbados 

03 

CD 
r> 

r-i «W 

•' ' 

! 
i 

ti 
o •-H 
•P 
co 
o 

J-H-

1 
t 

CD 
N 

CO 

M 

K 
\ 

a 

i 

\ 

s 
X 
o 
pq 

District 

Waste Control Project 

Valve Survey 

o 
\ 
o 
>> 

rH 
• H 
cd 
S 
rH 
o 

rt 
a H 

PH 

<-" 
o 
CO 
< 

CD 
H 
.O 
•H 
CO 

•rH 
> 

X 
O 
pq 

• 
en

t 

CO 
CD 

u 
PH 

tJ ' 
•r-l 
r-q 

X 
o 
PQ 

i 

CO 
o 

rH 
a 
rH 
CD 

X) 

a r j 
si 
O 

CD 
r-H 
rO • 
co­
rn 
<D 
ft 

o 
0 
> 

r-H 
CO 
t> 

tiO 
£ 

•H 
i ^ 

cO 
CD 

rq 

CD 
f> 

<H 
cO 
t> 

ig
h

t 

en 
ft 
o 
rH 
Q 

(D 
t> 

rH 

& 
> 

CO 
X 
rH 
CO 
6 
CD 

• (H 

Co 

0 
r-a 

Jfr 



U1:L2:1S:03 

Key BaA 

Valve. Kzu 

Covzn ion Valve. Box 

USING VALVE KEY TO OPEN OR CLOSE VALVE 

jra«siga»u»»initii»rarBii'i.iinii» i iiBiiimjri Jvr-JtJg 
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& E L L 

VALVE S T E M TO RE CI EVE 

VALVE KEY 

SPIGOT 

TYPICAL DISTRIBUTION SYSTEM VALVE 
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U 1 : L 2 : I S : 0 5 

Ecui P-te.ce.-

Listening Ion Sound 

•'j'i- '.• W '•••• 

ft 

Sounding Rod' 

• ' * ' & & 

USING SOUNDING ROD TO SOUND VALVE 
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TRAINING/JOB MANUAL Leak D e t e c t i o n i n a Water 
D i s t r i b u t i o n System 

UNIT 1 Preparation of District for 
Leak Detection 

LESSON 3 INSTALLING BV-FASS CONNECTIONS ON MAIN 
FOR LEAK DETECTION METER 

ESTIMATED TIME 

PREREQUISITES 

3 h o u r s 

A b i l i t y t o u s e m e a s u r i n g t a p e , t o 
e x c a v a t e , t o i n s t a l l p i p i n g and make 
c o n n e c t i o n s . A b i l i t y t o c o n s t r u c t a 
m e t e r chamber . 

PERFORMANCE OBJECTIVES: 

© The t r a i n e e w i l l be a b l e t o : 

Lr.btG.LL by-pa.46 connecti.onb on ma-in ion Leak 
do.tQ.ct4.OYi meten. • 

© Under t h e f o l l o w i n g c o n d i t i o n : 

riven connect tooLt> and 6i.ze o£ pipe., thnee (3) vaive&, 
iLange bcckctA and Aptgotb, ttio (2) teel, two (2) bend& and meten. 

© To t h i s s t a n d a r d : 

must be i.n keeping loLtk &tandand pnoceduna> outLined. No Leaki 
bhouZd occun at connections. FLangeb bhouLd be connect distance 
apant to atLoio LnbtaLLation o{> meten between them, and oJLZovo 
boLting o& meten ILangeA to pipe iLanges. ttcten chamber &houtd 
be connect &ize to aLJiow workmen enough noom to make necebbany 
adjustment* ion. Leak detection meten. 

TRAINING RESOURCES 

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

Information Sheets U1:L3;IS:01. U1:L3:IS:02, Ul:L3:IS 
TJ1:L3:IS:03, U1:L3:IS:05. 
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TRAINING ACTIVITIES 

' TRAINER 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 operation steps 
trainees practice those under supervision of 
steps which need practice. trainer. 

..'ROTE: Some activities may possibly be practiced in the 
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, do^e prior to the arrival of 
the trainees at the practice field site. 
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POSITION 

OPERATION BREAKDOWN SHEET ui:L3:iS:0i 
Preparation 6^ Vihtiict 

Plumb en. TASK. ion Leak Vo.tzc.tlon 

OPERATION' Installing by-pa&s connection* on main &OK leak detection 
-Itettt :—: 

Important STEPS in the 
ODeration. 

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 IK PERFORMING! 
THE STEP j 

/. Select and measure area 
to be excavated. 

7.7 Select location which does not** 
seriously aiiect tragic ilow. \ 

1.2 Length to be measured include*:' 
j 

U) Length o& meter, j 

\ii) Length ol pipe between \ 
meter and bend. ! 

N 5: Th<> length of, j 
pipe between meter and j 
bend should be ten times) 
the diameter o^ pipe to \ 
be u6ed. j 

[Hi] Length o{, valve and ^langcis 

[iv) Plus an extra two &eet ; 

on either side. Add to 
get total length. 

7.3 Width to be measured include*: 

[i) Length o{, the bend*. 

Hi) Length o{, pipe between 
valve and bend. 

[Hi) The length o£ the valve, 
spigots and sockets. 

[iv] Plus an extra two ieet 
on either side. Add to 
get the total width. 
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OPERATION BREAKDOWN SHEET UJ: 1.3: I S : 07 cont'd 

POSITION1 
-IJLiwhjzA-. TASK 

PAe.paia.tion of, Vistn.ict 
{^JLJLALJPJLJLQ. CJLIJIH 

OPERATION ln6taZ.&.ft.ci • by~pdss connQ.cti.oni- on wain.^oi Leak Vetection_ 
Ueten. 

Important STEPS in the 
ope rat i on. 

STEP: A significant action 
which advances the operation 
towards comoletion 

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

HOW HE DOES IT' 
(STEP) 

POINTERS TO BE OBSERVED IK PERFORMING 
THE STEP 

Excavate, the aftca. 

In^oim sonsumens in the. 
an.ea to be shut o&i. 

2.7 Use compKcsson. with pneumatic 
dfiill and shovels, on. pickaxes, 
dnills and shovels. 

1.1 The depth depends on the. depth 
0(J the main pipe. Go below 
the depth o& the pipe to 
facilitate the installation o{, 
meten. connections. 

hi.3: Vo not punctate the waten 
main dufiina the. excavation. 

kvoid electric and othen. 
cablet in the vacinity. 

Whetie thene anc and en. 
Qfioand cables /mains o a 
othen. utility companies 
viz, - telephone, eiecViic^ 
on. gas - they should be \ 
notified begone hand. 

3.1 11 the a^ected anea is small j 
personal notification can be • 
made in.om house to house. 

3.1 In latigc an.eas, it may be 
necessany to in&on.m consumers 
by means o& a nadio bulletin 
on. the pness. 

3.3 Radio notices should be given 
the day be{.on.e the won.k is zo 
be done as well as the monning 
c& the wonk. 
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POSITION' 

OPEMTl'OK BREAKDOWN SHE 

Vlumbzn 

U1:L3:IS:01 cont'd 

Vnzpanatlon o& VlstHlct 
TASK. JiojLjrJL^^££££t£oji 

OPE RAT I OK Installing by-pat* conn actions on main (on leak Detection 
Met en 

Important STEPS in the 
ope rat i on. 

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 IK r EF.^OR* I KG! 
THE STEP i 

4. Shut 0($ ($ waten inom 
main to bz cut. 

5. U.easuHe Izngth o£ plpz 
to bz cut. 

6. Cut plpz vzntlcally. 

7. Install onz valvz and 2 
bnanchzs on tzzs as 
Hzqulnzd by slzz o^ 
meten to bz Installed. 

8. Install thz two valves 
onz on zach <tz!z<... 

4.1 IjJ coven Is Hound In a -round 
valve tuHn to Hit. I {, Hound 
In a squane valvz tunn to­
night. 

4.1 Opzn valvz box, with lifting 
kzy on. ban, and closz valvz. 

4.3 Check wkethen valvz Is fiully ! 
opznzd OH tnottled and makz a j 
note'. ! 

4.4 Sound valvz to makz SUHZ It Is j 
fiully closed. j 

5. J- Izngth Includes-. Izngth o^ < 
mztzH, length o£ pipe between \ 
mztzH and bznd - this should j 
be tzn tlmzs thz dlamztzn oh \ 
plpz to bz uszd - and Izngth \ 
of two flange spigots and bends\. 

6.1 USZ pHopZH Slzz plpz CUttZH. \ 

6.2 Vo not leave any banns on plpel 
i 
I 

7.1 Tlghtzn bolts' •dlagnonally j 
opposltz zach othzH. Re^en to 
Ul :L3:1S:C3. 
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POSITION: 

OPERATION BREAKDOWN SHEET 

Plumb en 

U1:L3;TS:01 cont 
Yne.pcLKa.tlon o& Vi.6tiA.ct 

1AsK: jo*- Leak detection 

0PERAT 10N: TnstatU.ng bu-pcu>6 connections on main Ion. Leak VoAQ.cJtA.OYi MeJeJt. 

Important STEPS in the 
operat i on . 

STEP: a s i g n i f i c a n t a c t i o n 
which advances the o p e r a t i o n 
towards comp le t i on . 

KEY POINTS: the key to doing the steps 
c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

HOW HE DOES IT 
(Step) 

POINTERS TO BE OBSERVED IN PERFORMING THE 
STEP 

0. Cat tu)o [2] pieces 
oft pipe to nequlned 
length to &lt bctvoeen\ 
band and valve. 
6oc.ko.ti, on tee. 

10. fit cut pieces o£ 
pipes Into flange, 
sockets o£ valves. 

11. Fit bends Into pi.pt. 

12. Cat two pieces o£ 
pipe to {,lt be.twe.cn 
bend and meteh., 
excluding the flange 
sockets. 

13. Tit pipes Into bends. 

14. Vlt flange sockets 
o.nto pipes. 

15. fits meten. 

11. The length o^ pipe should be ten 
(/o) times the dlametei o^ the pipe 
to be used. 

IS. Tighten bolts In sequence, 
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U1:L3 :1S:02 

ISSOBSBSk 

EXCAVATING AREA 

rv»^w^ 

••^H<Sf/-' 

./' ..».. 

/ / / 

CUTTING PIPE TO INSTAIL CONNECTIONS 
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U1-.L3 :TS:03 

fcwtrwnMggaag 

SEQUENCE FOR TIGHTENING BOLTS 

mrj^u*WT?iJK3ea^*+-»*ivm^alrmm***M'*j*v*M*mc+*%*(v***a 
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. Ul:L3.JSi04 

SPANNERS 

FITTINGS AND TOOLS USEP PI/RING INSTALLATION OF METER CONNECTIONS 

3.0 



U1:I3;TS:05 

Flange. 
\ 
Flange. 

LEAK DETECTION METER 
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Ul:L3:TSt06 

Valvz 
^ % 

MvteA 

Outlet Valve 

Valve, on l\cU.n Lino. 

BY-PASS INSTALLATION 
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TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT 1 

LESSON 4 o 
Preparation of District 
for Leak Detection 

TESTING BY-TASS INSTALLATION JOINTS FOR 
LEAKS ANV RETURNING WATER TO THE 
ORIGINAL DISTRIBUTION LINE 

ESTIMATED TIME 

PREREQUISITES 

30 m i n u t e s 

Comple te b y - p a s s i n s t a l l a t i o n and 
c o n n e c t i o n s t o main f e e d l i n e 

PERFORMANCE OBJECTIVES: " 

A The t r a i n e e w i l l be a b l e t o : 

tei>t by-pa.64> joints ^OA. any wa.te.fi le.nk& and fie.tu.fin 
wate.fi ^low to the. ofii.QA.nat di.ittfilbu.tlon line.. 

Under t h e f o l l o w i n g c o n d i t i o n s ; 

ope,n valve, on main line, to allow wate.fi Into bfianche.&, 
and allow wate.fi to the. ofiiglnal di.6tfilbu.tlon line.. 

To this standard: 

I) that no watzfi le.ak& ifiom the joint* ofa the, all 
pipe connections. 

II) that coniumefit) afiz Supplied again with pfie&6u.fie. 
and llow a& bz^ofie.. 

TRAINING RESOURCES 

Equipment and Supplies: 

Information Sheet: 

A working by-pass installation 

U1:L4;IS:01 
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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 U1:L4:IS:01 & U1:L3:IS:06. 

Trainees listen, discuss 
and participate. 

Trainer explains and 
demonstrates the opening 
and closing of the valve 
on the main line. 

Trainees listen, discuss 
and participate. 

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

Trainees listen, discuss 
and participate. 

4. Trainer invites individual 
trainees to explain and 
demonstrate the procedures, 

Trainees explain and 
demonstrate the procedures 
under the guidance of the 
trainer. 
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POSITION: 

UUL4:JS:01 

OPERATION BREAKDOWN SHEET 
?n.epanatlon o{, Vl*tnlct 

Vlwmben. TASK: jon leak Vetectlon 

OPERATION: Testing By-Pa** ln*talZatlon &ox leak* and netxmnlng waten. 
dtou) to onlglnal dl*tnlbutlon Zlnt 

Important STEPS in the 
o p e r a t i o n . 

KEY POINTS: the key to do ing the steps 
c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

STEP: a s i g n i f i c a n t a c t i o n : 
which advances the o p e r a t i o n ! 
towards comp le t i on . i 

HOW HE DOES IT 
(Step) 

POINTERS TO BE 03SERVED IN PERFORMING THE 
STEP 

1. Open 1 valve* on \1. 
pipe bnanche*. i 

2. Open valve, on main |2» 
line. j 

3. Cheek all joint* \3. 
£n.om main line to \ 
blank flange, lnclu-i 
ding tee, valve*, 
elbow*, pipe. i 

i 
i 

4. l& no leak*, clo*e I 4. 
main valve. i 

5. 

6. 

Clo*e valve* on pipe' 5, 
bnanche* ion. meten. i 

Open main line 
valve : 

6. 

Open valve* u*lng valve key. Tunn 
key until valve I* &ully open. 
Waten can novo enten pipe bnanche* 
a* Ian a* blank flange*. 

Remove valve coven.. U*e valve key 
and tun.n to open valve. 

Joint* *hould not leak. 
Allow waten: pne**une In line ion 
10- 30mlnute*. 

U*e valve key and tain until valve 
I* completely *kut. U*e *oundlng 
Koti to ven.liy that valve I* *hut. 
[See unit J le**on 2 ion. u*e oi 
*oundlng n.od. 

Clo*ed valve* will not allow waten 
to ilow Into meten..,' 

Remove valve coven, ln*ent valve 
key and tuKn to light on leit a* 
nequlned. 

NOTE: 1& valve wa* thnottled, only 
open valve by *ame numb en. oi 
tunn* u*ed when valve wa* 
clo*ed. Othenwl*e, pne**une 
and ilow Imbalance will 
n.e*ult. 
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TRAINING/JOB MANUAL Leak Detection in a Water Distribution 
System 

UNIT Preparation of A District for Leak 
Detection 

LESSON 5 CONSTRUCTION OF A METER CHAMBER 

ESTIMATED TIME 

PREREQUISITES 

30 minutes 

Ability to use and operate the listed 
equipment 

r Jil'/.'iil.BTVI If " cu' i imii«uiajej*L^aaviaM«iJwaaiMM«iitj»jiaHiBBcagii r"T'BT"n r[y-»--:-Tri«'niiiiiiii.i ••.-—«""«i7'i'nmifimiiii%i'f 

PERFORMANCE OBJECTIVES: 

The trainee will be able to: 

participate. Zn the. con6tA.ac.tZon b£ a mo.te.fi cka.mbe.fi 

Under the following condition: 

g'Zvcn the. zquZprnznt iZ6te.d Zn equipment and 6upplZe.6 

To this standard: 

hZze. o{ chambe.fimu.6t be. conve.nZe.nt ^on. Zn6tallZng 
by-pa66 me.te.fi and mu6t be 6tfiong znough to 6uppofit 
the. wzZght ofi vzhZcula.fi tfia^Zc. 

TRAINING RESOURCES 

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

Information Sheet U1:L5:IS:01, U1:L5:IS:02. 
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TRAINING ACTIVITIES 

TRAINEE ACTIVITY 

1. Discussion. 

Trainees discuss procedure 
with trainer. 

Trainees study and discuss 
the drawing with the 
trainer. 

TRAINER 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 U1:L5:IS:01. 

Trainer distributes and 
discusses drawing of a 
completed chamber. 
Refer to Ul:L5:IS:02. 
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OPERATION BREAKDOWN SHEET U1 :L5:1S:01 

POSITION 

OPERATION 

VlumbeK 
PKepaKatlon o& Vl6tKlct 

Con&tKuctlon o& a_JAeteft _chart] b_eK {,OK Sj/jjgaAA MeteK 

I m p o r t a n t STEPS .in t h e 
o p e r a t i o n . 

STEP: A s i g n i f i c a n t , a c t i o n 
which a d v a n c e s t h e o p e r a t i o n 
t o w a r d s c o m p l e t i o n 

KEY POINTS: The. key t o do ing t h e 
s t e p s c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

HOW HE DOES IT 
(STEP) 

POINTERS TO BE OBSERVED IK PEP.FOP..".I KGi 
THE STEP ! 

J. ComtKuct chambeK. 

2. ConttKuct cove.*. (,OK 
me.te.si chambeK. 

3. Back-^lll the. ex.ca.va.tzd 
aKea out6i.de. o& the 
cha.mbe.ti. 

1.1 Build t>lde& 61 the. chambeK j 
with con.cfie.te. and/oK Ktln^oKced 
concKetc. i 

I 
1.1 Hake. t>uKe that the foundation 

li> Kcllable. and the 6lde6 aKe 
"plumb". 

7.3 Leave Kece&& on the height to 
accommodate chambeK COVCK. 

1.4 Le.ave. a manhole big enough to 
accommodate. chambeK COVZK. 

2. 1 U6e. 2" x Sn boaKd*. 

2.1 Cut to width o& coveK. 

2 . 3 CoveK mu6t be &lu&h with 
QKound AuK&ace. 

3.1 Mutt be. ^lu&h with iuKKoundlng 
gKcund AuK^ace. 

3.2 Ram filling l& It li> ne.ce66aKu 
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COVER 

U 1 : L 5 : I S : 0 2 

PIPE 

.CONCRETE BLOCK 
WALL 

METER BOX 

METER 

SECTION THROUGH A - A 

-SOIL 

CONCRETE 
SLAB 

DIAGRAM OF A METER CHAMBER 
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TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT 1 

LESSON 6 
^ > 

Preparation of District for 
Leak Detection 

INSTALLING TWO HYVRAtfTS AWP VALVES TO 
ACCOKM0PATE A METER TRAILER 

ESTIMATED TIME 3 Hours 

PREREQUISITES Senior Plumber or Plumber with 
5 years experience 

PERFORMANCE OBJECTIVE: 

9 The trainee will be able to: 

Jnt>£aZZ hydAan£6 and valv&& to accommodate, a mttcA tfiJxJJLoXs 

O Under the following condit ion; 

6-cven valve*, two hyd/iawU, two hydnant {tte. &pz.cJjaJL&\ 
vaZvz 6pi.Qot, vatve. &ockct, cotton., &pann&u. 

O To this standard; 

In accordance, uiitk standard procedure. 

TRAINING RESOURCES 

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

Information Sheets: U1":L6:IS:01, U1;L6:IS:02, 
U1:L6:IS:03 

Note: If this lesson is not taught in the field all 
equipment should be made available in the 
classroom. 

40 



TRAINING ACTIVITIES 

TRAINER ACTIVITY TRAINEE ACTIVITY 

1. Read and discuss the 1. 
sequence of events 
in the Operation 
Breakdown Sheet 
(U1:L6:IS:01) with 
the trainees. 
Also refer to 
installations U1:L6:IS:02 
and 03. 

NOTE; The first 7 steps in the operation have been dealt-
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. 

NOTE; Trainees should be made aware that this operation 
is suitable to accommodate ?. meter trailer. 

2. 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 
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,, and notifying the 
consumers etc., done prior to the arrival of the 
trainees at the practice field site. 

Discuss sequence of 
operation steps with 
trainer. 
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U1 :L6:1S:01 

POSITION: 

OPERATION BREAKDOWN SHEET 
Vnepanatlon o$ Vl&tnlct 

VlumbzA. TASK: jon Leak Vetectlon 

OPERATI ON: Installing hydnant and valve, to accommodate, a mzte.fi 
inallen. 

Important STEPS in the 
o p e r a t i o n . 

j KEY POINTS: the key t o doing the steps 
! c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

STEP: a s i g n i f i c a n t a c t i o n j 
which advances the o p e r a t i o n ! 
towards comp le t i on . ! 

HOW HE DOES IT 
(Step) 

j POINTERS TO BE OBSERVED IN PERFORMING THE 
I STEP 

excavated. 
1. Meatune anea to be \1.1 Miu>t know the, length, oft the. hydnant 

special*, length o& the valve., 
spigot and socket tog-e.the.ti. 

7.2 The. depth o& the. excavations dependi 
on the. depth, o^ the. pipe.. 

7.3 Add two ieet on elthen hide ion. 
waking n.oom. 

Excavate anea. 

Jn^onm consumens In 
the anea to be shut 
oli-

2.7 This Is usually done mlth a com-
pnesson and the use o& pneumatic 
catting dnllls. An o-ndlnany pickaxe 
dnlll and shovels could be used 
howeven. 

2.2 Cane should be taken not to punctune 
the main dunlng excavations . 

3.1 1$ the a^ected anea Is 6mall, a 
pensonal notification can be made 
£nom house to house. 

3.2 In a lange anea, It may be necessany 
to In&onm consumens by meant o& a 
n.adlo bulletin on the pness. 

3.3 Radio notices should be given the 
day be&on.e the wonk Is to be done 
as well as the monnlng o£ the wonk. 

3.4 Othen utility companies viz. tele­
phone, electnlclty and gas 6hould 
be Infionmed begone hand In case 
cable*/pipe* ane unden-gnound. 

42 

http://mzte.fi
http://tog-e.the.ti


U1:L6:1S:C1 ico'it'd) 

OPERATION BREAKDOWN' SHEET 
"Preparation o (J Vlstrlct 

P O S I T I O N : Plumber TASK: jor leak Vetcctlon 

OPERATION: Installing hydrant and valve, to accommodate, a meter 
trailer 

I m p o r t a n t STEPS in t h e 
o p e r a t i on . 

STEP: a s i g n i f i c a n t a c t i o n 
which a d v a n c e s t h e o p e r a t i o r 
t o w a r d s c o m p l e t i o n . 

HOW HE DOES IT 
( S t e p ) 

4. Shut 0&6 water firom 
main to be cat. 

5. Measure pipe, to be. 
cut. 

6. Cut pipe.. 

7. Install hydfiant and 
valve.*. 

t 

! KEY POINTS: t h e key t o d o i n g t h e s t e p s 
i c o r r e c t l y , e f f i c i e n t l y o r a c c u r a t e l y . 
i 

: 
i 

1 
! POINTERS TO BE OBSERVED IN PERFORMING THE 

4.1 

•4.1 

i 4.3 

i 
i 
i 

I 
i 
i , 

I 
\ 4.4 
I 
1 

I • 
1 

\5.1 
• 5 2 

6. 

7.1 

STEP 

Open valve, box with lifting key on 
ban.. 

Insert valve, key. 

Proceed to close, valve. The 
numbefi o^ turns should be checked 
to ilnd out whether valve Is iully 
open or thfiottled, 'and l£ throttled^ 
by how many turns so that when job I 
Is completed and the water Is to be 
tufined back on, the distribution 
sould be the same as before. 

Sound the valves to make sure 
they'tie closed and no water Is 
passing. 

Use tape on rule. 
Measure length oh hydnant tees, 
valve,, flange sockets plus an \ 
Inch. This total will be the 
length o{, pipe to be cut out. The 
extra Inch Is to accommodate the 
gaskets. 

"depending on size ofi pipe the 
correct size pipe cutter should be 
used. 

Mechanical joints are recommended 
^or easier handling and fitting 
In case the valves are not shutting 
tight. 
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U1:L6:IS:01 [cont'd) 

POSITION: 

OPERATION BREAKDOWN SHEET 
Vxtp a fiction o$ Vistiict 

Plumb en TASK: jox Leak Detection 

OPERATION: I n s t a l l i n g hydnant and valve to accommodate, a meten 
tnailen. [conf d~] 

Important STEPS in the 
operat i on . 

STEP: a s i g n i f i c a n t a c t i o n j 
which advances the o p e r a t i o n ; 
towards comp le t i on . ' 

KEY POINTS: the key t o doing the steps 
j c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

HOW HE DOES IT 
(Step) 

! POINTERS TO BE OBSERVED IN PERFORMING THE 
! STEP 

Install hydftant and 
valves. 

8. Put waten back into 
the anea. 

i 7.2 The two hydnant tees can be fitted 
j one on either end o£ the pipe, 
j putting the socket ends to the pipe. 
I Half, tighten bolt* to gland. 
i 
! 7.3 The flange sockets can be fitted 

to the spigot ends o& the hydnant 
tees, hal& tighten bolts to gland. 

7.4 Vit gaskets between flange sockets 
and valve. 

7.5 Tit on slide between flange sockets 

7.6 Bolt up all joints, tightening the 
bolts in pnopen sequence. 

7.7 Place gaskets on hydnant tee to 
receive hydnant. 

7.8 Fit hydrant onto tee. 

7.9 Insent bolts and tighten nuts in 
pnopen sequence. 

8.1 Open valve box with lifting key on 
ban.. 

8.1 Insert valve key. 

8.3 Open valve. Rememben it was whethen 
it was oAiginally ^ully open OH. not 
I(J not ^ully open, put back the 
connect numben o& tunns on the 
valves. 
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HI :L6:IS:01 [conV 

OPERATION BREAKDOWN SHEET 

POSITION: -P£uw4&Jt-
Vxepatiatlon oh Vl&tilct 

TASK: /•„„ ,„ak V U i 

OPERATI ON: Installing hydxant and valve, to accommodate, a meten. 
tuallen. [cont'd] 

Important STEPS in the \ 
o p e r a t i o n . i 

STEP: a s i g n i f i c a n t a c t i o n ; 
which•advances the o p e r a t i o n ! 
towards comp le t i on . ! 

KEY POINTS: the key to doing the steps 
c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

HOW HE DOES IT 
(Step) 

POINTERS TO BE OBSERVED IN PERFORMING THE 
STEP 

9. Test joint to entlne 
connection. 

]0. Back £111 excavation. 

11. Check with consamefis 
to make buKe waten 
ha& been nestoned. 

9. Inspect evefiy joint. 1& one Is 
leaking, ilx It Immediately. 

10.1 Back &lll excavation up to a level 
vohete the valve hex and hydrant 
boxes can be placed level with the 
Koad. 

10. 2 Back hill the nemdlndei oh the 
excavation and consolidate by 
/Lamming . 
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Ul ;L6:IS:0Z 

Inlet Ho&e 
Connection 

Connection to 
Vehicle. 

Outlet Ho&e 
Connection 

TRAILER METER 
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Htjd.fia.nt Outtzt 
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Valve, on h\ouin Ltne 

HijdAant 
'' Valve 
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P "d 

U-

TRAILER METER CONNECTIONS 
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TRAINING/JOB MANUAL Leak Detection in a Water Distribution 
System 

UNIT 1 Preparation of District for Leak 
Detection 

LESSON 7 VEVEL0P1NG A CHECK LIST FOR THE 
PREPARATION OF THE VJSTR1CT FOR LEAK 
PETECTIOW 

ESTIMATED TIME 

PREREQUISITES 

1 hour 

Complete all previous lessons of Unit 1. 

PERFORMANCE OBJECTIVE: 

• The trainee will be able to; 

dzvelop a check list &on the. pnzpanation o& a 
Vi&tnict ion Ltak Ve.te.ct.ion. 

O Under the following condition; 

given ope.nciti.on bneak down 6h.ee.ti and tfia.ini.nQ 
activities ion Unit I . 

9 To this standard; 

all impontant openations and 6te.p& mast be included, 
the. 6eque.nce. o^ operation* and steps mast be connect. 

%a 

TRAINING RESOURCES 

Equipment and Supplies All previous Operation Breakdown 
Sheets and training activities. 
Notepads, pencils. 

Information Sheets U1:L7:IS:01. 
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TRAINING ACTIVITIES 

TRAINER 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 list. 

3. Trainer distributes 
sample check list 
U1:L7:IS:01 

TRAINEE ACTIVITY 

-1. Trainees read Operation 
Breakdown Sheet and 
training activities, and 
list important operations 
ans steps. 

2. Trainees and Trainer discuss 
listings and develop a check 
list. 

3. Trainees read sample, 
discuss it and compare 
to their own. 
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UJ:L7:IS:0J 

Check List for The Preparation of a District 
For Leak Detection ~" 

Review plan of the district. 1.1 Know "line" of persons 
responsible for plans. 

1.2 Collect plan and make 
sure it is correct plan. 

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

Check number of services. 2.1 Record all services. 

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

2.3 Record the number of 
services between valves, 

Check number and operation 
of valves. 

3.1 Locate all valves in the 
district. 

3.2 Cross check valves in the 
field with valves on the 

. plan. 

3.3 Record any discrepancies 
between plan and actual 
field situation. 

3.4 Check if valve is 
(i) closed (ii) open 
(iii) throttled (iv) closed 
by turning left (LH) 
(v) closed by turning 
right (RH). 

3.5 Check if' (LH) valve has 
correct cover - circle 
in a square and RH valve 
has correct cover - circle 
in a circle. 

3.6 Check for debris in valve 
box. 

3.7 Check if valve is shutting 
tightly. 
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U1:U:IS:01 (cont'd) 

Check List for the Preparation of a District 
For Leak Detection [conf d) '• 

Report to Superintendent 
and/or Senior Engineer's 
Assistant. 

4.1 Discuss plan and field 
notes. 

4*2 Notify relevant officer(s) 
of improvements to be made 
to the plan or in the field. 

Install connections for 
Meter on by-pass. 

5.1 Identify site on the plan. 

5.2 Select all equipment and 
tools. 

Install connections 
for Trailer Meter. 

5.3 Select location in the field, 

5.4 Measure and excavate area 
as outlined in the procedure, 

5.5 Inform consumers of "shut 
off." Recall procedure. 

5.6 Cut pipe and install 
connections - Recall 
procedure. 

5.7 Check for leaks - See 
procedure. 

5.8 Construct Meter chamber -
Recall procedure. 

5.9 Back fill excavation. 

6.1 Identify site on the plan. 

6.2 Select all equipment and 
tools. 

6.3 Select location in the field, 

6.4 Measure and excavate area 
- recall procedure. 

6.5 Inform consumers of "shut 
off." Recall procedure. 
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U1:L7:IS:01 {cont'd) 

Check List for The Preparation of A District 
For Leak Detection {cont'd) 

6. Install connections 
for Trailer Meter 

6.6 Cut and install connections 
- recall procedure. 

6.7 Check for leaks. 

6.8 Put hydrant boxes in place 
and back fill excavation. 
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TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT V NIGHT tlWE 

WHAT IS THIS UNIT ALL ABOUT? 

• This Unit- deals with the part of Leak Detection called the 

Night Line. The Night Line shows the amount of water in gallons 

per hour that is being used in the district. 

By knowing the number of service connections 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 insignificant. 

WHY DOES THE TRAINEE NEED THIS? 

The Night Line is needed to assess if there is significant 

leakage in the district. 

WHAT DOES THE TRAINEE NEED TO KNOW BEFORE BEGINNING? 

He should have completed Unit 1 of this manual: Leak 

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

• • ITEMS 

Leak Detection Meter 

Nuts and Bolts 

Flange gaskets 

A plan of the district 

Vehicle 

Valve tool 

Sounding Rod 

Spanners 

Trailer Meter 

Hose 

Hydrant stand post 

Sterilizing material 

24 hr Charts (3", 4", or 6") 

Pencil 

Note pad 

LESSONS 
1 

X 

X 

X 

X 

X 

X 

X . 

X 

2 

X 

X 

X 

X 

X 

X 

X 

3 

X 

X 

4 

X 

5 

X 

X 

6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

WHAT SUPPLEMENTARY MATERIALS WILL HELP? 

None. 
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WHAT ARE THE OBJECTIVES? 

The trainee will be able to; 

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

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

3. (i) Identify parts of a Leak Detection Meter,. 

(ii) Fit and remove meter*-charts. 

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

5. Construct a check list for performing a Night Line.. 

6. 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 

LESSON 1 O 
Night Line 

INSTALLING AND TESTING JOWS TO A LEAK 
0ETECTI0N METER OH A BY-PASS 

ESTIMATED TIME 

PREREQUISITES 

1 Hour 

C o m p l e t i o n of U n i t 1 

PERFORMANCE OBJECTIVE: 

• The t r a i n e e w i l l b e a b l e t o ; 

Tn&taZl the Itak. dztzctlon metejt on the. by-pa&i and 
tz&t jotnti to connection &OA. Ica(i6 

8 Under the following condit ion: -

M etoji chambzA and bu~pat>& completed and fieady to ne.C2A.vz 
meten.. Vnepanation o{± dUt/Uct completed. 

O To t h i s standard: 

\keten. votll be Installed and op-efiated to necoid 
all ^lovo entering diAtxict. 
No voatzx leak* at connection 

TRAINING RESOURCES 

Equipment and S u p p l i e s : 

I n f o r m a t i o n S h e e t s : 

Leak D e t e c t i o n M e t e r , S p a n n e r s , 
N u t s and B o l t s , F i a n c e g a s k e t s , 
V e h i c l e . A p l a n of t h e d i s t r i c t , 
V a l v e t o o l , Sound ing Rod. 

U 2 : L 1 : I S : 0 1 , U 2 : L 1 : I S : 0 2 , 
U 2 : L 1 : I S : 0 3 , U 2 : L 1 : I S : 0 4 . 
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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 gaskets, 
as well as tools and 
equipment. Refer to 
U2:L1:IS:01 - 04 

Discussion 

Trainer instructs trainee 
to select items listed 
in U2:L1:IS:01. 

Trainees select items as 
instructed by the trainer. 

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

Trainees listen, observe 
and participate. 

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

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:LI:IS:01 

Trainees listen, discuss 
and participate in the 
process. 
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U2:L1 :JS:01 

OPERATION BREAKDOWN SHEET 

POSITION: Plumb zn. TASK: bLL&hJLJML£. 

OPERATION: ; Installing Mztzn. on by-pass and tz&tlng joints to connection 

Important STEPS in the 
o p e r a t i o n . 

STEP: a s i g n i f i c a n t a c t i o n 
which advances the o p e r a t i o n 
towards complet ion. 

HOW HE DOES IT 
(Step) 

1. Go to ..ston.z& and 
szltct con.t12.ct .slzz 
mztzn. [3", 4", on 6", 
gaskzts, bolts and 
nuts, at, Kzqulnzd.) 

2. Go to district whzn.z 
mztzn will bz 
Initallzd. 

3. Opzn manhole, to 
mztzn. chambzn.. 

4. Back tn.uck as closz 
as po66lblz to mztzn. 
chambzn.. This will 
minimize, can.n.ylng 
dl&tancz oi me.te.ti 

.• to chambe.fi. Hit \ 
mztzn inom tn.uck and , 
lowzn Into mztzn. \ 
chambzn.. \ 

i 

i 

| KEY POINTS: the key to doing the s t e p s 
i c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

i 
; 
! 

i . . 
j POINTERS TO BE OBSERVED IN PERFORMING THE 
I 
t 

! 7 . 7 

ui 

1.3 

2. 

3. 

4.1 

4.2 

STEP 

Ui>z vzhlclz. With hzlp oi 2 
labounzn.i catiz{ully Hit mztzn. 
onto back oi vzhlclz. 

Chzck no. and slzz oi bolt holzs 
In mztzn. ilangz, gzt papzn Alzz 
ga&kztt, bolts and nuts to connzct 
to plpz ilangz. 

Mzasunz thickness oi ilangzs and 
Izngth oi nuts plus 1/4" to 
asczntaln.lzngth oi bolt& n.zqulnzd. 

Usz vzhlclz. 

Hit covzn by using valvz kzy ban. 
on. by hand. 

Usz rxopz on. chain an.ound "nzck" 
oi mztzn., 2 tnalnzzt> *>tand, onz 
at zach znd oi mztzn. and Hit 
mztzn. oii back oi tKuck. Can.z~ 
iully walk ovzn to chambzn. Do 
not dn.op mztzn.. 

Rzizn. to an.za plan ion. direction 
oi watzn. ilcw. 
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U2:LU:S:01 [cont'd) 

OPERATION BREAKDOWN SHEET 

POSITION: PtumbeJi TASK: Night Line. 

OPERATION: Installing \Kztzn on by-pa&& and testing joint& to connection 

Important STEPS in the 
operat i o n . 

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

STEP: a significant action 1 
which advances the operation: 
towards completion. ! 

HOW HE DOES IT 
(Step) 

POINTERS TO BE OBSERVED IN PERFORMING THE 
STEP 

Install one. ga&kzt 
bztwzzn pipe. {langz, 
and me.to.fi flange, at 
Inlzt and outlet 
o£ mztzn. 

4.3 

4.4 

5.1 

5.2 

Bolt mztzn to blanch 6.1 
pipe- i 

1 6.2 

Look Ion. annow Jin honizontal 
pohX.tX.on on &idz ofa mztzn. 
Install mztzn in chambzn so annow 
points in &amz dX.AzctX.on as filou) 
0(J watzn. in dX.6tfiX.bu.tlon systzm. 

Hztzn must sit {inmly on suppont 
in chambzfi and not wobblz, suppont 
must bz clzan o& any nock oft dzbnXs. 

Numbzfi o'£ holzs In gaskzt mu&t 
connzspond voith numbzn o£ holzs Xn 
ilangz. 

"Linz-up" OK match holzs Xn gaskzt 
with holzs in filangz. 

Vat bolts thfiough mztzn llangz, 
gaskzt and pipz falangz. 

Insznt bolt* in top and bottom 
fiolzs ^inst to align ^langzs and 
gaskzt. Thzn insznt fizmaining 
bolts. 

6.3 Thnzad nuts onto bolts by hand 
until bolt hzad touchzs mztzn. 
filangz, and nut touchzs pipz 
llangz. 

6.4 Using wnznch pnovidzd, tightzn 
bolts ^ollowina szquzncz shown in 
skztch. (UK-L3;IS: 03) . 
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ti2:L1:TS:01 [cont'd) 

OPERATION BREAKDOWN SHEET 

POSITION PZumboA TASK Night Line 

OPERATION Jn*talU.nQ Weten. on by-pa** I Te*tlna iolnt* to connection 

Important STEPS in the 
operation. 

STEP: A significant action 
which advances the operation 
towards comp1et ion 

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. Open* valve* on both Inlet 
and outlet *lde ol the meten,. 

7.1 Open valve* *lowly, check valve* 
tJoA. leak*f pipe &OA. *plit*t 
gasket ion leak*, 

7.2 II thexe a/ie no leak* elate 
vaJLviL again, 

Ul I £ thete a te leak*, 
tighten bolt*, 

ill] 1$ thenc one *tUU. leak*, 
.^epalu on. Keplo.ce ilttlngi 
which'even. I* nece**an.y. 

[Ill] Repeat 7.1 
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U2:UL:iS:02 

»»-'"i^ 

«.•» 

M&teA COVGA. 

LIFTING METER BOX COVER 
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U2.L1:IS:03 

Chain. 

Mete/i-

I nt&uion. 

,;.**Z rws„ ,'jdf 

LIFTING METER FROM TRUCK 

LIFTING METER INTO METER CHAMBER METER IN POSITION IN METER CHAMBER 
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U2:U;1S:04 

MltQJi 

M&teA. ChambeA Covex 

i 

S=^ 

^ T U ^ 

u*\ 

r 
Bcu>e. oi WeteA ChambeA 

MeteA 

ChambeA 

VIB1 Of METER IN METER CHAMBER 
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TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT 2 Night Line 

O LESSON 2 I > TRANSPORTING AMP CONNECTING A METER 
TRAILER; PIl/ERTING WATER THROUGH IT 

ESTIMATED TIME 1 Hour 

PREREQUISITES S e n i o r P lumber o r P lumber w i t h 
5 y e a r s e x p e r i e n c e 

PERFORMANCE OBJECTIVE: 

9 The t r a i n e e w i l l b e a b l e t o : 

Tftan&pofit and connzct a Mzt&i ThkXJLih. and divoJiA. 
voattn. through It. 

Under the following condit ion: 

Equu.pme.nt and main connection* imtaZZzd. 

To this standard: 

1. location ol truxXLoJi poteA minimum inconvenience, to ttui^ic. 
2. AH watoA AJ> divcnXcd tfoiougk the ftuuZzn metcn. 
3. Wo teak occuru at the conmct<Lon!>. 

TRAINING RESOURCES: 

Equipment and Supplies: Trailer Meter, Hose, Hydrant 
stand post, Valve .tool, 
Sterilizing material, 
A plan of the district. 

Information Sheets: U2:L2:IS:01, U2:L2:IS:02, 
U2:L2:IS:03, U2:L2:IS:04. 

^ 
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TRAINING ACTIVITIES 

TRAINEE ACTIVITY 

•1. Discussion 

2. Trainees observe, listen 
and participate in the 
demonstration. 

3. Trainees explain and 
demonstrate the 
procedures. 

TRAINER ACTIVITY 

Trainer and trainees 
discuss the transporting 
and positioning of the 
Trailer Meter. 
Refer to U2:L2:IS: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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OPERATION BREAKDOWN SHEET U2:L2:IS:01 

POSITION Plumbzfi J AS K Might'Line. (TfiaillQ.fi Up.tp.fi) 

OPE RAT I ON TfianipofitZng and connzctZng a Tfta.Zle.fi Wztzn and dZvzfitZng 
watzn. th.fiou.ak Zt 

Important STEPS in the 
opera t ion. 

STEP: A s i g n i f i c a n t a c t i o n 
which advances the o p e r a t i o n 
towards comple t ion 

KEY POINTS: The key t o doing the 
s teps c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

HOW HE DOES IT 
(STEP) 

POINTERS TO BE OBSERVED IN FERFOP.V. IN! 
THE STEP 

1. Check plan h0*1 po&ZtZon 
oh hydfiant* and valvz. 

2. Tfiavzl to iZtz and 
izlzct bz&t locatZon iofi 
TfiaZlzfi Mztzfi. 

3. Connzct ho&z to tfiaile.fi. 

A. StzfiZlZzz hydfiant*. 

5. fit hydfiant &tand po6t 
into hydfiant*. 

6. Tlu&h hydfiant*. 

1.1 Vztzfiminz location oh *tfizzt ' 
and location oh hydfiant* and 
valvz on the *tfizzt. \ 

1.1 Con*Zdzfi tnahhic fizgulation* -\ 
[i) Position to avoid Zntzh.- \ 
izfizncz with tfia^Zc ^lovo, i 
(Zi) U*z ZdzntZlyZng IZght* \ 
Zh nzcz**afiy. \ 

i 
2.2 Po*ZtZon tfiallz*. *o that the \ 

chafit can be. [Z) \Zxzd, \ 
(ZZ) fizad, [ZZZ) fizmovzd and I 
al*o that gzafi can bz adju*tzd\ 
wZthout zxpo*Zng the pzfi*on \ 
to tfiahhtc accZdznt. \ 

2.3 Po*ZtZon o^ tfiaZlzfi Zn. fizla- i 
tZon to thz hydfiant *tand po*t ! 
Z* Zmpofitant. Chzck Izngth oh I 
ho*z avaZlablz. j 

I 
3.1 Chzck typz oh couplZng, whzthzfi 

Zn*tantanzou* [quZck) on. *cfizwzd. 
i 

3.1 Attach ho*z to Znlzt and oatlzi 
*Zdz* oh thz mztzfi. 

4. 1 Put htzfiZlZzZng matzfiZal Znto 
hydfiant *tand-po*t. 

5.1 Chzck whzthzfi *ch.zvo down typz 
OK luggzd. 

6s 1 Opzn hydfiant valvz and allow to 
fiun JJOA. 1-3 mZnutz*. 

6.2 Clo*z hydfiant valvz. 
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U2:L2:IS:01 (cont'd) 

OPERATION BREAKDOWN SHEET 

POSITION Vtumbzt TASK' Ntgkt Lint [Tfuiilzn. \hztzh\ 

OPERATION Transporting & Connecting a TftalleA UztoA and dJbozntlng vxutzn. 
through It. 

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 hot>Z6 to hydrant 
htandpoht. 

8. Clo&z valvz on main &zzd. 

9. Opzn hydfiantb on Inlzt 
lldz o\ mztzfi. 

10. Chzck alt connection* Ion 
leak* 

7. Chzck typz 0(J coupling. 

8.1 . Chzck operation RH on. LH 

8.1 Chzck and note li thfiottlzd. 

8.3 Sound to vznl&y doted. 

9.1 VAjut o.pzn Inlzt tide hlovzly -

10.1 I£ thzfiz are leakh clo&z Inlzt and 
outlet.valve* to meter and opzn 
valve on main. 

10.2 Repair Izak6 and repeat &tep 9, 
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U2:L2:JS:02 

InleX Ho&e. 
connection 

Connzction to 
Vehicle. 

Outlet Ho&e 
connection 

TRAILER METER 

aammdt 
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Hyd/umt 
Stand Po&t 

Connzctiruj Ho&o. to 
TUCLULVL MettA 

CONNECTING TRAILER METER FOR 

WIGHT LINE OR STEP TEST 



U2:L2;IS;04 

Valve. Tool 

Hyd/icuvt Stand 

Hydnant Covex 

ComzcbLnQ Ho&a 

OPERATING HYDRANT VALVE 
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TRAINING/JOB MANUAL Leak D e t e c t i o n in a Water 
D i s t r i b u t i o n System 

UNIT 2 

LESSON 3 O 
Night Line 

IPEWTIFyiWG PARTS OF LEAK DETECTION METER; 
FITTING AW REMOVING 3 HQUJI and 
24 WouA CHARTS 

ESTIMATED TIME 

PREREQUISITES 

30 Minutes 

Senior Plumber or Plumber with 
5 years experience 

PERFORMANCE OBJECTIVE: 

9 The trainee will be able to; 

© 

I . ldz.ntX.iy noZtvant pout* ofi a Ltak VtttcXlon MeteA. 
1. IdtntX-iy, iit and Amove. 3 kou/i and 24 houA. cka/vU, 

Under the following condit ion; 

Givm a tzak dzXzoJxon mztQA and cha/itA. 

To t h i s standard; 

Mutt be pe/i^o'vmzd In 3-minwte& and i.n kztpZng with 
pKoczdu/iz oitfLLned. 

TRAINING RESOURCES: 

Equipment and supplies: 

Information Sheets: 

24 hr chart, Leak Detection Meter 

U2:L3:IS:01, U2:L3:IS:02, 
U2:L3:IS:03, U2:L3:IS:04, 
U2:L3:IS:05, U2:L3:IS:06, 
U2:L3:IS:Q7, U2:L3:IS:08 
U2:L3:IS:09. 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY TRAINEE ACTIVITY 

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

Trainer gives trainees 
an opportunity to point 
out the main parts of 
Meter. 

1. Trainees observe, listen, 
refer to U2:L3:IS:02-03 
and make notes, if 
necessary. 

2. Trainees identify and name 
parts of the meter. 

Trainer displays and 
differentiates between 
charts. Refer to 
U2:L3:IS:04-06 

3. Trainees observe, listen, 
and make notes, if necessary. 

Trainer explains and 
demonstrates the fitting 
and removing of the charts, 
Refer to U2:L3:IS:01 and 
U2:L3:IS:07. Trainer 
pays special attention 
to the adjustment of the 
gears. 

4. Trainees listen, observe 
and participate in the 
demonstration. 

Trainer gives trainees 
an opportunity to 
practice the operations. 

5. Trainees practice the 
fitting and removing of 
the chart; 
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U2;L3:IS:07 (con* 

OPERATION BREAKDOWN SHEET 

POSITION: Plumben TASK: Night Line 

OPERATION: Identifying panzi otf Leak Detection Mete*.; hitting and amoving chant6 

Important STEPS in the 
operation. 

STEP: a significant action I 
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 

4. Adju6t pen on the. [4.1 Place, pen aim, with pen, onto mite,*, 
chant. | 

_.. \4.2 Adjust pen anm on to chant 60 that 
the. pen lb on the ze.no line. 

4.3 Chzck time on you.fi watch and bet 
pen to the time on the chant which 
lb equivalent to the time on the 
watch. 

5. Remove 24 hn.,chant. 

4.4 Replace meten coven. 

5. J Remove meten cov.en. 

5.2 Release pin anm and pen by palling 
It away finom the. dnum. 

5.3 Ll^t dnum inom the cnadle. 

5.4 Release the dnum btnap. 

5.5 Remove the. chant. 

5.6 Replace the dnum btnap and neplace 
the. dnum In the cnadle. 

5.7 Replace mzten coven. 
6.1 Be bune to adjust 3 hn. g'zan on the 

clock. 
6.1 Make bune that 3 hn. gean on clock 

matches with 3 hn. gean on dnum 
mebheb. 

NB: [I] The 24 houn chant I* ubed dunlng thz NIGHT LIME 

6. Some pnocedune Ion 
fitting and nemovlng 
3 hn. chant. 

[ID The 3 houn chant lb ubed dunlng the STEP TEST 
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U2:L3:1S:01 

POSITION:_ 

OPERATION: 

OPERATION BREAKDOWN SHEET 

?lumbZK TASK: Might Llnz 

Idzntllylng pant* ol Lzak Vztzctlon MztzK; Titling and removing Chant*. 

Important STEPS in the 
operation. 

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

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

HOW HE DOES IT 
(Step) 

! POINTERS TO BE OBSERVED IN PERFORMING THE 
! STEP 

/. Idzntlly paKt& o& • 1. 
Lzak Vztzc.ti.on MztzK. 

Idzntlly all Kzlzvant 
paxt* o£ thz lzak Vztzc.ti.on \KztzK. 
U2:L3:JS:0l. 

2. Szlzct 24 hK chant. '2.1 Chzck &lzz ol mztzK [3", 4"', OK 6"] 
and izlzct appKopKlatz chaKt 

3. Tit 24 kK chaKt. 3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

Lilt COVZK oil mztzK. 

Ll^t dKum oil dKum cKadlz. 

Rzlza&z dKum htKap. 

Tit ckaKt 60 that hlghztt numbzK 
oi gallon* pzK houK on the chaKt 
l& to thz znd ol thz dKum with thz 
gzaKi, and I* nzaKz&t thz clock. 

Rotatz thz dKum and lit thz chaKt 
Smoothly and lightly on thz total 
luKlacz ol thz dKum. 

Rzplacz thz dKum AtKap. 

Rzplacz dKum [with chaKt) Into 
dKum cKadlz. 

Tit gzaKt, on thz dKum to mz*h with 
coKKzbponding gzaK4> on clock. . 
GzaK maKkzd V on dKum on Kzlatlvz 
gzaK on clock. idlzK Kod at othzK 
znd ol dKum mu&t 4>lt In cKadlz 
and tuKn iKzzly. 
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U2;L3:IS:02 

Chaht Vniim St/iap 

Chant Vnum 

Clock 

•Pen 

LEAK DETECTION METER WITHOUT METER COVER 

1 
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U2:L3:IS:03 

kb&vnbly 

Pen Anm 

Chant Vnwn 

?EK ARM WITH HOLDER ASSEMBLY 

Chant Clock 

Vjum Gyvu 

Clock G&vu 

CHART SVEEV GEARS 
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TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT 2 Night Line 

O LESSON 4 I > LOCATING ANV CLOSING BOUNVARV VALVES; 
CARRYING OUT AN ISOLATION TEST 

ESTIMATED TIME 30 Minutes 

PREREQUISITES • Senior Plumber or Plumber with 
five years experience. 

PERFORMANCE OBJECTIVE: 

0 The trainee will be able to; 

Liit and explain thz pn.ozzdu.n.z ^ox'locating and closing 
boundary valvzi, and cawiytng out an isolation tzbt. 

6 Under the following condition; 

T-nom KZZOVL. 

9 To th is standard; 

tkut bz In kzzplng with pKoc.zduA.2A iofi zhzzking valvzA, 
and thz tzquzncz mu&t bz cohAzzt. 

TRAINING RESOURCES: 

Equipment and Supplies: Plan of a district. 

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

TRAINER ACTIVITY TRAINEE ACTIVITY 

Trainer' distributes, 
explains and discusses 
the Operation Breakdown 
Sheet - U2:L4:IS:01. 

Trainees read and discuss 
with trainer. 

Trainer explains and 
discusses bow to identify 
the hydrant located at 
the highest point in the 
district. 

2. Trainees discuss with 
trainer and take notes. 

Trainer reviews Operation 3. 
Breakdown Sheet U2:L4:IS:Ol 
and emphasises the sequence 
of operations and steps. 

Review, 

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

Trainees list operations 
and steps in the correct 
sequence. 
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U2:L4:JS:01 

OPERATION BREAKDOWN SHEET 

POSITION: ?lumbzi TASK: Night Line. 

OPERATION: . Locating &nd closing boundan.y valvz*; CanJiylng out an 
l4ola.ti.on Tz*t ' ~ 

Important STEPS in the 
o p e r a t i o n . 

STEP: a s i g n i f i c a n t a c t i o n 
which advances the o p e r a t i o n 
towards complet ion. 

HOW HE DOES )T 
(Step) 

J. Locate, and clo*z 
Boundary valve.*. 

• 

2. VzKiofim Isolation 
Tz*t. 

KEY 
c o n 

POINTS: t h e key t o doing the s t e p s 
• e c t l y , e f f i c i e n t l y o r a c c u r a t e l y . 

POINTERS TO BE OBSERVED IN PERFORMING THE 
i STEP 

J.J 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.1 

2.2 

2.3 

ldzntl£y location o£ valvz* on 
plan o£ dl*th.lct. 

Tn.ave.1 to location and clo*z zach 
valve. - Note. iJohe.the.fi LH OK RH. 

Check whzthzn throttled on not. 

Sound valve, to £lnd out l£ It I* 
\ully clo*zd. 

11 thznz 1* a *ound, open the. 
valve, to about (2) two on. (3) thh.ee. 
tunn*, t-hzn *hut napldly and 
tightly. 

I £ thzKz I* 6 till a *ound nzpzat 
Step 1.5. 

11 *ound pzn*l*t* thz valvz nzzd* 
fizpalKlng - mu*t be tizpalnzd on 
nzplaczd bz^onz pfioczzdlng with 

•the. Night Llnz. 

Identify hydnant at thz hlghz*t 
point ojj thz dl*tn,lct. 

Clo*z valvz on thz main llnz - all 
boundary valvz* alnzady clo*zd. 

Sound valvz to bz *un.z It I* {ully 
clo*zd. 
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UZ:L4:TS:01 (cont 

OPERATION BREAKDOWN SHEET 

POSITION: Vlumhon TASK»:_ HlphtUnZ 

OPERATION: Locating and clo&ina, boundany valve*, CaWiying oat an 
liola.ti.on. Te&t 

Important STEPS in the KEY POINTS: the key t o doing the steps 
o p e r a t i o n . j c o r r e c t l y , e f f i c i e n t l y o r a c c u r a t e l y . 

STEP: a s i g n i f i c a n t a c t i o n | 
which advances the o p e r a t i o n ! 
towards comp le t i on . j 

HOW HE DOES IT POINTERS TO BE OBSERVED IN PERFORMING THE 
(Step) j STEP 

2.4 Travel to hydrant and open hydiant 
valve &lowly - {,low should dnop 
Jin I to I minute*. 

2.5 1^ filovo diopi,, clo*e the. hydiant 
and proceed with, the Night line. 

2.6 I(J ̂ low continue*, check &ofi any 
Inlet iouice - pot&lbly theie l& a 
cKo&A connection 01 boundary 
valveli) leit open by ml&take. 
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TRAINING/JOB MANUAL Leak D e t e c t i o n i n a Water D i s t r i b u t i o n 
System 

UNIT 2 

LESSON 5 O 
Night Line 

CONSTRUCTING A CHECK LIST FOR PERFORMING A 

NIGHT LINE 

ESTIMATED TIME 1 hour 

PERFORMANCE OBJECTIVE: ' 

O The trainee will be able to: 

con.6tn.uct a Check Ll&t ^on peK&oKmlng a Night Line. 

0 Under the following condition: 

given operation breakdown &hcet& and training activities 
ioh. Unit 2. 

• To this standard: 

all operations and Important steps mu.it be Included, 
the sequence must be coined. 

TRAINING RESOURCES 

Equipment and Supplies: Pencil and note pad. 

Information Sheets: U2:L5:IS:01. U2:L5:IS:02 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY TRAINEE ACTIVITY 

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

1. Discussion. 

2. Trainer provides guidance 
to the trainees as they 
list the operations and 
important steps. 

2. Trainees list the 
operations and important 
steps as they review 
each lesson. 

3. Trainer assists trainees 
in organising their 
notes into the correct 
sequence - U2:L5:IS:01-02, 

3. Trainees organise their 
notes into the correct 
sequence. 

4. Trainer distributes 
U2:L5:IS:Ol -02. 

4. Trainees read U2:L5:IS:01 
and re-organise their 
notes into, proper 
sequence if necessary. 
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U2:L5:IS:01 

Check List for Performing a Night Line 
Using a Leak Detection Meter on By-Pass 

1. Install Meter on By-pass 1.1 Select correct size meter 
3", 4", or 6". 

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

1.3 Select correct tools. 

1.4 Locate meter chamber. 

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

1.6 Bolt meter to branch pipe 
following procedure out­
lined. 

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 gas­
kets for leaks. 

2.4 Repair leaks and repeat 
steps 2.1-2.3. 

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

3. Locate and close boundary 
valves. 

3.1 Travel to each valve and 
close it. 

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

3.3 Observe condition of valve 
whether throttled or not. 
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U2:L5:IS:01 (cont'd) 

Check List for Performing a Night Line 
Psing a Lpak nptpc-t-i rm Mpf-.pr nn Ry-P^gg 

4. Fit 24 hour Chart 4.1 Select correct type chart 
4" 3", 4", or 6". 

4.2 Remove drum from cradle. 

4.3 Fit chart as outlined in 
the procedure. 

4.4 Fit clock into cradle. 

4.5 Adjust 24 hr gear to clock. 

4.6 Adjust 24 hr gear to drum. 

4.7 Replace drum as outlined in 
the procedure. 

4.8 Fit pen into pen arm. 

4.9 Replace pen arm as outlined 
in the procedure. 

4.10 Place pen at zero position 
on the chart. 

4.11 Check time and place pen 
on correct time on the chart, 

5. Perform isolation test. 5.1 Close valve on the main line 
- all boundary valves must 
be already closed. 

5.2 Travel to hydrant at highest 
point and open it. 

5.3 Close hydrant and proceed 
with the Night Line, if the 
flow drops in 2 to 3 minutes. 

5.4 Close hydrant and check 
thoroughly for open valves 
and connections if flow persists, 

5.5 Proceed with Night-Line after 
locating and correcting 
discrepancy. 
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U2:L5:IS:Oi(cont'd) 

Check List for Performing a Night Line 
ysing a Leak Detection Meter on By-Pass 

Divert water through the 
Meter. 

Remove the 24 hour 
chart. 

6.1 Operation three (3) must 
be completed. 

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

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

7.1 Close inlet valve to meter 
and then close outlet valve. 

7.2 Release pen and pen arm from 
the drum. 

7.3 Remove the drum from the 
cradle. 

7.4 Remove the chart from the 
drum. 

7.5 Replace the drum. 

7.6 Replace pen arm and cover. 

8. Return water to district 
by the original 
distribution. 

8.1 Open valve on the main line. 

8.2 Open all boundary valves 
previously closed. 

8.3 Observe strictly the throttling 
of valves. 

8.4 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. 

•likV-'.'-'fc "'••**s 

mm 

Ill Select Trailer Meter. 

1.2 Select all tools and other 
necessary equipment. 

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

1.4 Transport Trailer Meter to 
site. 

ly 1.5 Select position on site 
according to the procedures 
outlined - U2:L2:IS:01. 

Check for leaks. 

•\W.' 1.6 Attach hose to inlet and 
-; outlet sides of the meter. 

1.7 Fit hydrant standpost into 
hydrants. 

1.8 Sterilize the hydrants. 

1.9 Flush hydrants. 

1.10 Connect hoses to hydrant 
standposts. 

2.1 Close valve on main line. 

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

2.3 Check valves and hose connec­
tions for leaks. 

2.4 Repair leaks and repeat steps 
2.1 - 2.3. 

2.5 Close (i) inlet valve (ii) 
outlet valve (iii) open 
valve on the main line. 
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U2:L5:IS:02 (cont'd) 

Check List for Performing a Night Line 
Using a Trailer Meter 

Locate and close boundary 
valves. 

3.1 Travel to each valve and 
close it. 

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

3.3 Observe condition of valve 
whether throttled or not. 

Fit 24 hour chart. 4.1 Select correct type chart 
3", 4', or 6M. 

4.2 Remove drum from cradle. 

4.3 Fit chart as outlined in 
the procedure. 

4.4 Fit clock into cradle. 

4.5 Adjust 24 hr gear to clock. 

4.6 Adjust 24 hr gear to drum. 

4.7 Replace drum as outlined 
in the procedure. 

4.8 Fit pen into pen arm. 

4.9 Replace pen arm as outlined 
in the procedure. 

4.10 Place pen at zero position 
on the chart. 

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

Perform isolation test, 5.1 Close valve on the main line 
- all boundary valves must 
be already closed. 

5.2 Travel to hydrant at highest 
point and open it. 

5.3 Close hydrant and proceed 
with the Night Line, if the 
flow drops in 2 to 3 minutes. 
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Check List for Performing 
- Using a Trailer Meter 

Perform isolation test. 5.4 

5.5 

Divert water through the 6.1 
Meter. 

6.2 

6.3 

Remove the 24 hour 7.1 
chart. 

7.2 

7.3 

7.4 

7.5 

7.6 

Return water to district 8.1 
by the original 
distribution. .8.2 

8.3 

8.4 

U2:L5:IS:02 (cont'd) 

a Night Line 

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 strictly the 
throttling of valves. 

Sound each valve to be sure 
water is feeding through. 
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TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT 2 Night Line 

O LESSON 6 | > PIAMNING AMP CARRYING CUT A 
WIGHT LINE 

ESTIMATED TIME 4 - 6 Hours 

PREREQUISITES Previous Lessons in Unit 2 

PERFORMANCE OBJECTIVE: 

Q The trainee will be able to: 

VZan and ccwiy oat a UlQht Lute. 

O Under the following condit ion: 

?Ko.paKatlon o£ the. dtAt/Uct completed. 

Given a plan oh the dux/Uct and the check tUt developed In U2:L5 

9 To t h i s standard: 

To the. haXJUiifaction o& the thjouinen. 

TRAINING RESOURCES: 

Equipment and Supplies: See list of equipment and 
supplies 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 
list and select ALL 
equipment and supplies which 
will be needed to carry out 
the Night Line. 

1. Discussion 

Trainer and Trainees 
discuss the sequence of 
operations and steps 
necessary for the 
successful performance 
of Night Line U2:L6:IS:01. 

2. Discussion 

Trainer provides guidance 
and assistance, if it is 
necessary. 

Trainees carry out the 
Night Line, with the 
guidance and assistance 
of the trainer. 
Refer to U2:L5:IS:01 
and U2:L5:IS:02. 
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U2:L6:IS:01 

POSITION: 

OPERATION BREAKDOWN SHEET 

?lumber TASK:_ Night '\Jvio 

OP E RAT I ON.- pian and carru out a Night lino. - u&lng Loab 'VetpotJdn 
Meter 

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 

J. Select equipment and\ 
supplies. 

I. Study check Hit. 

5. Travel to fileld. 

I. Carry out the. Night 
Line.. 

>. Complete the. exercise 

1.1 Re.vle.tti list ojj equipment and 
supplies ^rom previous lessons. 

1.1 Select ML equipment and Supplies 

2.1 Memorize all operations and 
Important Steps. 

3. 1 Pec-i.de on plan o£ action. 

3.2 Decide how Individual trainees 
will participate. In the. exerclse. 

4.1 Hzie.fi to the check Hit, l& It 
Is necessary. 

4.2 Seek advice and help £rom the 
trainer, l& It Is necessary. 

5.7 Collect and check all equipment 
and 6upplie*. 

5.2 Vis cuss and collect relevant 
observations made during the 
exercise. 

5.3 Return equipment and supplies as 
well as ll&t o{> relevant observa­
tions to the appropriate 
authorities. 
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TRAINING/JOB MANUAL Leak D e t e c t i o n i n a Water 
D i s t r i b u t i o n Sys tem 

3 UNIT C 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 amount 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 KNOW BEFORE BEGINNING? 

The trainee should be able to: 

1. Read engineering drawings and plans. 

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

3. Operate a 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? 

ITEM 

Leak Detection Meter 

(3) three hour chart 

A plan of the district 

Pencil 

Valve tool 

Sounding Rod 

Note pad 

. . . 

1 

X 

X 

LESSONS 
2 

X 

X 

3 

X 

X 

X 

X 

4 

X 

X 

5 

X 

X 

X 

X 

X 

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. 

(Ill) Select the valves to be operated 

2. Locate and operate the circulating arid boundary 
valves selected for the Step TEst. 

3. Construct a check list for performing a Step Test. 

4. Plan and perform 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 D e t e c t i o n i n a Water D i s t r i b u t i o n 
System 

UNIT 3 

LESSON 1 o 
Step Test 

JVEUTTVVIUG CIRCULATING VALVES AHV 
SELECTING VALVES TO BE 0PERATEP CURING 
STEP TEST 

ESTIMATED TIME 

PREREQUISITES 

1 hour 

Ability to read and interpret a plan, 

PERFORMANCE OBJECTIVE: 

© The trainee will be able to: 

explain the. function ofa a cJLtic.uta.tA.nQ valve.. 
Alde.ntl&y the CAi/iculat-ing va.lve.6. 
izlzct the valve.& to be. ope.tia.ted. 

9 Under the following condition: 

given a plan oft the di&tllct. 
knowing the. boundary valvei. 

9 To this standard: 

alt clticulatlng valve.6 mu&t be. Identified. ' 
at leat>t 24 valve.6 should be &ele.cte.d and no mole, than 30 

TRAINING RESOURCES ' 

Equipment and Supplies: 

Information Sheets: 

A plan of the district 

U3:Ll:IS:01, U3:L1:IS:02/ 
U3:L1:IS: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. 

1, Trainees listen, observe 
and take notes. 

Trainer identifies a few 
circulating valves on 
the plan of the district 
U3:L1:IS:03, and gives 
reasons for his selection. 

2. Trainees follow the 
* explanations and discuss 
with the trainer. 

3. Trainer and trainees 
discuss and identify 
all circulating valvesi 
and boundary valves 
in the district. 

3. Discussion 

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

Trainees read and 
discuss U.3:LI: IS:02 
with the trainer. 

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

Trainees participate 
in the discussion and 
record valves on 
U3:L1:IS:02. 

N.B: An accepted practice is that about 24 valves 
should be operated during the Step Test. 
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OPERATION BREAKDOWN SHEE" L3:L1:JS:01 

POSITION JLt.umbe./L. TASK Step Tz&t 

OPE RAT I OK Identifying c.lfLC.u.ta.tJ.mg value* and *oPortJng unPugA f0 frg 
operated dufilng the Step Te6t 

Important STEPS in the 
operat ion. 

STEP: A significant action 
which advances the operation 
t owa r d s corno Ve t i or, 

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

HO'/ HE DOES IT 
(STEP) 

POINTERS TO BE OBSERVED IK PERFORM!NGi 
THE STEP ! 

/ . Study plan o& dl&tfclct. 

2. Identify valve* In tkt 
Vl&th.lct. 

3. Identify clfic.ula.tlng 
vlave*. 

4. Identify boundary valve* 

5. Se.le.ct valve to be 
operated during the 
Step Te&t. 

6. Record vcilve* on the. 
fielevant ion.m. 

7. CfL0&6 check to be *ufte 
that valve numbe.fi and 
location on the plan I* 
the tame a* on the iofim. 
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WATERWORKS DEPARTMENT - BARBADOS 

District 

Waste Control - Programme Sheet 

Date of Test I/C 

Step 
Ho. 

Valve 
Ho. location of Valve 

LH/ 
RH 

Normally 
. Q/c 

. 

i 

Time Valve 
Closed Opened 

Boundaries' 
of Step 

i 

i 

U3;L1:JS:0Z 

Sheet 

No. of 
Services 

* 

> 

Length of 
Mains 

of 

Remarks 

, 

i 

i 

i 

1 





TEAINING/JOB MANUAL Leak D e t e c t i o n in a Water D i s t r i b u t i o n 
System 

UNIT 3 Step Test 

LESSON 2 O LOCATING, OPERATING ANP RECORDING 
'FINPINGS' OF VALVES SELECTEV 

ESTIMATED TIME 

PREREQUISITES 

1 - 2 hours 

Unit 3 Lesson l 

PERFORMANCE OBJECTIVE: 

Q The trainee will be able to: 

locate and op2.fta.tz the valve* &e.lected ^on the. 
Step Te&t. 

vonite. down the. l<lndi.nQ& duiZng. the. operation. 

® Under t h e fo l lowing c o n d i t i o n : 

. While In the. fcLetd. 
® To t h i s s t a n d a r d : 

a& outlined Jin the. ptioce.duh.e.. 

TRAINING RESOURCES 

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

Information Sheets: U3:L2:IS:01, U3:L2:IS: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:IS: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 is 
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 recording 
the findings. 

1. Identify selected valves, 

2« Discussion, 

3. Trainees participate 
in locating each valve. 

4. Trainees listen, observe 
and participate in the 
demonstration. 

Trainer allows trainees to 
practice the procedure 
for closing these valves, 
and recording the findings. 
Use U3:L2:IS:02 . 

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

N.B: 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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U3sL2:lS:01 

OPERATION BREAKDOWN SHEET 

POSITION: Vlu.mbo.ti TASK: St&p-J-Z 6 t 

OPE RAT ION: Locating, operating an d n. ecoxdlng the hlndlnai, oh the 
valve& selected hon. the. Step Te.it 

Important STEPS in the 
operation. > 

STEP: a significant action i 
which advances the operation: 
towards complet i on . I 

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

HOV! HE DOES IT 
(Step) 

POINTERS TO BE OBSERVED IN PERFORMING THE 
STEP 

/. Locate. valve&, 

Check operation oh 
each valve.. 

3. Vetenmlne be.vu.ence. ion. 
openatlng valve,. 

1.1 Check plan h0Jl location oh vatve.6. 

1.2 Tn.avel to location and de.tzn.mlne. 
actual position oh the valve.. 

2.1 Ob&en.ve valve box coven. - t>quan.e 
Indicated L.H tun.n, n.ound Indicates 
R.H tain. 

2.2 Ven.lhy the operation oh the. valve. 
- LH OK RH. 

2.3 Check whethen. opened on. closed. 

2.4 Check whethen. thnottled on not. 

3.7 Operate the valve {,an.the6t avoay 
hn.om the meten., on. the valve which 
contn.ol& the &ectlon oh main at the 
end oh the an.ea, {,ln.&t. 

3.2 Operate each valve and move towaAd 
the meten.. 

1.1 In caie& when.e the distance oh the 
la&t valve l& £aA h^-om the meten., 
It might be convenient to &hut ohh 
the "6pun,n.6" hi*1**- and won.k In 
sequence back to the meten.. 
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U3:L2:ZS;0/ [cont'd) 

OPERATION'BREAKDOWN -SHEET 

POSITION: -JPlwnbZA. TASK: Step TE&t 

OP E RAT I ON: Locating, operating and necondlng the. filndlyiQA p{ tho 
valvei> selected £oi the, Step Tett, 

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) l STEP 

4. Cloie value and [4.1 Hal&-clo&e the. valve. 
tiecon.d finding*. 

,4.1 Sound valve and necond finding on 
; on necon.d t>heet. 

14.3 Check time and cloi>e valve on the 
minute - 5 minute a\tet cloture o£ 

\ laht valve. 

14.4 Sound valve tightly and siecoid 
filndlngi on second hheet. 

i 

\4.5 Repeat 4.1 - 4.4 £oi each valve to 
be operated. 

i • 

1 W8-: 11 by chance a pantlculan valve 
\ cannot be doted In the 5 j 

minute Interval, then the tnue • 
I time the valve 16 closed &houlcl 
I be neconded. 
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TRAINING/JOB MANUAL Leak Detection in a Water Distribution 
System 

UNIT 3 Step Test 

LESSON 3 O CONSTRUCTING A CHECK LIST TOR PERFORMING 
A STEP TEST 

ESTIMATED TIME 

PREREQUISITES 

1 hour 

Completion of Unit 2 and U3:L1 & U3:L2, 

PERFORMANCE OBJECTIVE: 

9 The trainee will be able to: 

comtnuct a check ll&t ion penionmlng a Step Teit. 

© Under the following condition: 

given a check llt>t ion penionmlng a Night Line 
and openatlon bneak down 4>heet ion pnevloui le&6on 
In thlA unit. 

9 To this standard: 

all openatlon* and Important &tep& mut>t be Included. 
the sequence mu&t be connect. 

TRAINING RESOURCES 

Equipment and Supplies: Pencil and note pad. 

Information Sheets: U3:L3:IS:01, ": 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

1. 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 
Unit in order to develop 
a check list for Step Test. 
Refer to check list for 
Night Line"U2;L5:IS;01 & 
U2;L5;IS;02. 

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

3. Trainer distributes 
U3:L3:IS:Ol for 
discussion. 

TRAINEE ACTIVITY 

1. Develop check list for 
.step test. 

2. Trainee leaders read 
their draft and each 
is discussed. 

3. Trainees lead and discuss 
U3;L3:IS:01, and compare 
to their drafts. 
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U3:L3:IS:Ol 

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

1. Install Meter on by-pass, 

2. Check for leaks. 

1.1 Select correct size meter 
3", 4", or 6". 

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

1.3 Select correct tools. 

1.4 Locate meter chamber. 

1.5 Fit meter so that arrow on 
meter points in same direc­
tion as water f-low. 

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

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:IS:Ol (cont'd) 

Check List'for Perform 

Using a Leak Detection 

4. Close circulating valves. 

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

6. Perform Isolation Test. 

ng a Step Test 

Meter on By-pass 

4.1 Check plan to locate circu­
lating valves. 

4.2 Check plan to see whether 
valve is opened or closed. 

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

4.4 Observe strictly the procedure 
for sounding and closing 
valves. 

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

5.2 Remove drum from cradle. 

5.3 Fit chart as outlined in 
procedure. 

5.4 Adjust (3) three hour gear 
on the clock. 

5.5 Fit clock into cradle. 

5.6 Fit drum into cradle. 

5.7 Make sure that 3 hour gear 
on clock mesh with 3 hour 
gear on drum. 

5.8 Replace pen arm, with pen 
as outlined in procedure. 

5.9 Place pen at zero position 
on the chart. 

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

€.1 Close valve on main line -
all boundary valves must be 
already closed. 

6.2 Travel to hydrant at highest 
point and open it. 

113 



U3:L3:IS:Ol (cont'd) 

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

Perform isolation Test. 6.3 Close hydrant if flow drops 
in 2 to 3 minutes. 

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

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

Divert Water through 
the meter. 

Close valves to be 
operated at 5 minute 
intervals. 

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

7.2 The valve on the main line 
must be left closed. 

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

8.1 Check record sheets for valves 
to be operated. 

8.2 Cross check with plan for 
location of valves. 

8.3 Travel to each valve and 
operate it. 

8.4 Half close valve. Sound it, 
and record findings. 

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

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

Check List for Performing a Step Test 

Using a Leak Detection Meter on By-Pass 

Remove (3) three hour 
chart. 

9.1 Close inlet valve to meter 
arid then close outlet valve, 

9.2 Release pen arm from the 
drum. 

9.3 Remove the drum from the 
cradle. 

9.4 Remove the chart from the 
'drum. 

9.5 Replace the drum. 

9.6 Replace the pen arm and 
cover. 

Return water to district 
by the original distribu­
tion. 

10.1 Open valve on the main line. 

10.2 Open all valves previously 
closed. 

10.3 6bserve strictly the 
throttling of valves. 

10.4 Sound each valve to be sure 
water is feeding through. 

10.5 Record time, on district 
plan, when valves were 
opened. 

NB: In 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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TRAINING/JOB MANUAL Leak Detection in a Water Distribution 
System 

UNIT 3 

LESSON 4 o 
Step Test 

PERFORMING A STEP TEST. 

ESTIMATED TIME 

PREREQUISITES 

9-12 hours-

Ability to perform a Night Line 

PERFORMANCE OBJECTIVE: 

9 The trainee will be able to; 

plan and pe.n.{,on.m a Stzp Tut. 

Under the following condition; 

gtvzn the. check lti>t developed -in U3:L4. 

To this standard; 

to the. hatX.ii{action o^ the. th.ai.wiK.. 

TRAINING RESOURCES 

Equipment and Supplies: See List of equipment and 
supplies at the front of the unit, 

Information Sheet: Refer to U2:L6:IS:01 and 
U3;L3:IS:01. 
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TRAINING ACTIVITIES 

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. 

1. Trainees and trainer 
discuss list and select 
ALL equipment and 
supplies which will be 
needed to carry out 
Step Test. 

Trainer and trainees 
discuss the sequence of 
operations and steps, 
necessary for the 
successful performance 
of a Step Test. Refer to 
U2:L6:IS:01.& U3:L3:IS:01, 

2. Discussion 

Trainer provides guidance 
and assistance during the 
Step Test. 

3. Trainees carry out the 
step test, with the 
guidance and assistance 
of the trainer. 

• & 
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TRAINING/JOB MANUAL Leak Detection in a Water 
• Distribution System 

UNIT fJL LOCATING AMP 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? 

ITEM 

(3) three hour chart 

Leak Detection 
Equipment 

Pencil 

Note Pad 

Area Plan 

• LESSONS 

1 

X 

X 

X 

X 

2 

X 

X 

X 

3 

X 

X 

WHAT SUPPLEMENTARY MATERIALS WILL HELP? 

None. 

WHAT ARE THE OBJECTIVES? 

The trainee will be able to; 

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

2. Supervise a search party and demonstrate how 
to detect leaks. 

3. List the tasks for supervising a leak repair crew. 
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TRAINING/JOB MANUAL Leak D e t e c t i o n i n A Wate r 
D i s t r i b u t i o n Sys tem 

UNIT 4 

LESSON 1 

L o c a t i n g and R e p a i r i n g Leaks 

REVIEWING CHART TO DETERMINE STREETS 

WITH LEAKS 

ESTIMATED TIME 30 minutes 

PREREQUISITES Ability to read and interpret a 
chart 

^uw*:iMTjrri*m~<nm>rrmi-m*imi<.;.jmi-iinim\^im • n —ill iiiiiiim—i . i . a u . — i m « 

PERFORMANCE OBJECTIVE: 

@ The trainee will be able to; 

RzvZw a (3) 2rJio.lL houui dicuut and tiizoid t>t/io.<LtA, 
6tu>pe.ctzd with lexiki. 

© Under the follov/ing condi t ion: 

A{t&i ca/tAylnQ oat a Sizp To^t. 

($ To this standard: 

kit 6&ie.&U 6LU>p2.ctejd oh luakt, miut be. Idantiilzd 

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 -'Jdrops" 
on the chart.U4:Ll:IS:02. 

1. Trainees read and 
discuss the chart 
with the trainer. 

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. 

2. Study with trainer. 

Trainer asks trainee to 
complete a list of the 
streets that should be 
checked for leaks. 

3, Trainees make a list 
of the streets that 
should be checked for 
leaks. 
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U4:L1:1S:01 

OPERATION BREAKDOWN SHEET 
P 0 S ' T ' 0 N • SupeAlnte.nde.nt TASK: Jnte.fiph.et chant 

OPERAT I ON: Rp.vlow chant to de.t2.fi.mlne. &tneeti> with leak* 

Important STEPS in the i KEY POINTS: the key to doing the steps 
o p e r a t i o n . ; c o r r e c t l y , e f f i c i e n t l y or a c c u r a t e l y . 

STEP: a s i g n i f i c a n t a c t i o n 
which advances the ope r a t i oni 
towards comp le t i on . : 

HOW HE DOES IT i POINTERS TO BE OBSERVED IN PERFORMING THE 
(S tep ) | STEP 

/. Receive and nevlew 1.1 Look, at chant, 
chant. 

'1.2 Read gnaph. Look ^on lange and 
thanp "jump" on "dnop" [at lea&t 

\ • 200 gph). 

\1.3 Read gnaph &on whole. te&t penlod. 
i Recond othen leak* [l^ &ound) • 
i 

i 

I 1.4 Vetenmlne valve, numben* and ilneet 
'• whene "jump" occuned on chant. 
! 

2. Review with \ 2.1 Indicate which htneeti and between 
leanchen*. \ which valve nixmbeni> to i>eanch 

| {,on leak*. 

i 2.2 Vetenmlne ttneet on anea plan. 
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3 HOUR CHART AFTER COMPLETION OF STEP TEST 
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TRAINING/JOB MANUAL Leak Detection in a Water 
Distribution System 

UNIT 4 Locating and Repairing Leaks 

LESSON 2 

ESTIMATED TIME 

PREREQUISITES 

SUPERVISING AUD VEMOhlSTRATWG HCW 
TO VETECT LEAKS 

3 Hours 

Unit 4, Lesson 1 

PERFORMANCE OBJECTIVE: 

The trainee will be able to: 

Sup2AVAj>d a bMAch pcuvty and d&omonA&uvtz. how to dc£Q.c£ 12JX\U>X 

Under the following condit ion: 

Glvzn a li.i>t o^ i,tft<izt6 6u&pzctad o& Izak't. 

T6 t h i s standard: 

kit lojakA muAt be locoutzd, maAkzd and nccoKdzd. 

TRAINING RESOURCES: 

Equipment and Supplies: Leak Detection equipment 
List of streets suspected 
of leaks. 

Information Sheet: U4:L2:IS:01. 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY TRAINEE ACTIVITY 

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

Discussion 

2. Trainer and Trainees 
review list of streets 
which must be checked 
for leaks. 

Review 

3. In the field the trainer 
explains and demonstrates 
the procedure for 
detecting leaks. 
Refer to U4:L2:IS:01 

Trainees listen, observe 
and participate. 

4. Trainer supervises and 
assists trainees in the 
location of leaks. 

Trainees locate and record 
leak under the supervision 
of the trainer. 
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'U4:L2:;S:07 

. OPERATION BREAKDOWN SHEET 

POSITI ON Supznvlson. TASK Locate, and RzpaJji Lzaks 

OPERATIONSupeA-U/U/cng Sza/ich Vanty and Vzmonstnatlng how to dztzct lzaks 

Important STEPS in the 
o p e r a t i o n . 

STEP: A s i g n i f i c a n t a c t i o n 
which advances the ope ra t i on 
towards completion 

HOW HE DOES IT 
(STEP) 

I. Szlzct Izak dztzc.ti.on 
zqulpmznt. 

1. Review List ofa stfizzts 
suspzctzd ofa lzaks 

3: Tnavzl to dlstnlct and 
locatz zach stfizzt. 

4. Locatz valvzs bz&ozzn which 
thz lzaks axz suspzctzd. 

5. Chzck SZAVICZ connzctlon 
bztwzzn valvzs. 

KEY POINTS: The key to doing the 
s t e p s c o r r e c t l y , e f f i c i e n t l y and 
a c c u r a t e l y . 

POINTERS TO BE OBSERVED IN PERFORMING 
THE STEP 

7.7 Know who Is 'iz^ponslblz ion. •' 
ston.agz and malntznancz ofa 
zqulpmznt. 

1.1 Know thz vanlous tupzs o£ Izak 
detection zqulpmznt. 

1.3 Know thz conditiont> undzn. which zach 
typz is uszd OH. thz specific usz 
oh zach typz. 

1.4 Know how to usz on. opz/catz zach 
typz oi zqulpmznt. 

1.1 CKOSS chzck List with plan o fa 
thz dlttxlct. 

5.1 Locatz thz falnst sznvlcz connzction 
bztwzzn thz valvzs. 

5,2 Opzn thz fazMJulz. column and sound 
hznAulz with a mounding n.od. 

5.3 7 fa sound, ask. consumzn. to shut 
alt watzn. outlets. 

5.4 Shut boundary stop cock and 
sound again. 
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U4':LZ:1S:C1 (cont'd) 

POSITIPN:_ 

OPERATION: 

OPERATION BREAKDOWN SHEET 

SupeKvlioh. TASK: Locate, and ie.pa.lJt. Leak* 

Supeftvl&lng a Beanch Tatty and demonA&iatlng how to detect leak* 

Important Si EPS in the j 
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 
(S tep ) 

POINTERS TO BE OBSERVED IN PERFORMING THE 
STEP 

Check *en.vlce 
connectlon* be.twe.zn 
valve*. 

;5.5 7;J *ound, bun.*t between *top cock 
and ieh.K.ule OK. leaking le.hn.ule.. 

I5.6 l& no *ound, open *top cock and 
: llhten again. 
I • 

| 5. 7 1& *ound, leak on con*umeh,'* 
j " 6e.fivi.ee. pipe. 

| 5 . i Wake. appK.opK.late. mafik on asphalt 
I In the. h,oad. 
j 
[5.9 Recotid the. location on fah.m/note*. 
i 
i 

; 5.7 0 Tfi no leak* ph.oce.cd to next 
| *eh)lce connection. ' 
i 
1.5.11 Repeat loh. each *eh.vlce connection. 

between valve*. : 
6. Check main between 

valve. 
i 6.J Sound the line o^ the main between 
i the valve* at (2) two &eet Interval*. 

\ 6.2 l& theh.e I* a *ound o& wateh. 
escaping fallow the *ound until 
It I* loudest. 

6.3 Man,k the spot. 

6.4 Record the location on &oh,m/note*. 
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U4:L2:1S:01 {cont'd) 

OPERATION BREAKDOWN SHEET 

POSITION: TASK:_ Locatz and Rzpain Leafed 

OPERATION:_ Supzhvi&ing a Szaxch Vanty and dzmoiutAating how to dztzct leak*. 

.Supe.fivi&on. 

Important STEPS in the 
operat ion. 

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) 

j POINTERS TO BE OBSERVED IN PERFORMING THE 
i STEP 

MB: Thz 'quantity o& Izaki, indicated by thz chant i6 usually 
duz to thz £autt6 on thz Advice, connection*. 

Thz main bztwzzn tf 
quantity ofi Zzak-6 
zquatz to that indicated 

z valvz& ii> chzckzd only vihzn thz 
n thz t>zh.\)icz connection dozi not 

by thz chant. 
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TRAINING/JOB MANUAL Leak D e t e c t i o n i n a Water D i s t r i b u t i o n 
Sys tem ' 

UNIT 4 

LESSON 3 O 
L o c a t i n g and R e p a i r i n g Leaks 

SUPERVISING A LEAK REPAIR CREW 

ESTIMATED TIME 

PREREQUISITES 

45 m i n u t e s 

U n i t 4 , Les son 2 

PERFORMANCE OBJECTIVE: 

© The t r a i n e e w i l l be a b l e t o : 

lii>t the ta4k& &oi bixp&Kvi&lnQ a. Izak h.e.pa.4.1 cAew. 

@ Under the following condi t ion: 

g/tuen the. loc.atX.on o& the. le.aki>. 

© To t h i s standard: 

all ta&\it>mu.6t be. Kzcioh.de.d. 

TRAINING RESOURCES 

Equipment and Supplies: 

Information Sheet: 

Pencil and note pad. 

U4:L3:IS:01. 
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TRAINING ACTIVITIES 

TRAINER ACTIVITY 

1. Trainer and trainees 
discuss and list the 
equipment and supplies 
used to repair leaks. 
See U4:L3:IS:01. 

2. Trainer and trainees 
discuss and list ways 
in which the repair 
crew is helped to 
locate the leaks. 

3. Trainer and trainees 
discuss the inputs whi 
the supervisor will 
make in the field to 
assist the repair crew 

TRAINEE ACTIVITY 

1. Discussion 

2. Discussion 

3. Discussion. 
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U4:L3:IS:01 

POSITION: 

OPERATION BREAKDOWN SHEET 

Supenvlson . TASK: locate and nepaln Leak* 

OPERATION: Supervising a Leak Repaln Cnew 

Important STEPS in the 
operation. I 

I 

STEP: a significant action I 
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 . List nepo.ln. 
equipment. 

2. VLh.uct cnew to 
location oh leak. 

3. Tn.avel to district. 

1.1 Include., picks, shovels, valves 
connection pipe., ie.fiKa.le.&, he.fin.ule 
was hens, tap washen.s, hydnants 
taps and Atop cocks {all sizes). 
W.C bowls, valves, solden. 
PR V/was hens. 

2.1 Pn.epan.e list oh stn.eetswlth leaks. 

2.2 VlscuSS 'location oh leaks with 
cn.ew using a plan. 

2.3 Explain how to Identlhy [I) the 
places to be excavated and 
n.epaln.ed [ID service connection* 
to be n.epalned. 

3. 1 Point out mank when.e excavation 
and n.epaln Is to be done. 

3.2 Point out service connections to 
be n.epalned. 

3.3 Supenvlse excavation. 

3.4 Explain pnecautloiis [l] check hofl 

othen. senvlce lines [11] do not 
damage waten main dunlng excavatloty 

3.5 Explain to n.epaln cn.ew how to 
Kecond matenlals used, and othen 
relevant Inhonmatlon. 

3.6 Supenvlse n.epaln. wonk. 
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U4;L3:15:01 (cont'd) 

POSITION:_ 

OPERATION: 

OPERATION BREAKDOWN SHEET 

Su.p2.nvlt>on. TASK: Locate, and Ko.pa.lK lcak6 

. Su.pcKvJjii.nQ a Leak RepaXK CKQW 

Important STEPS in the 
operat ion. 

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 

TKavcl to dJLbtKlct 3.7 RcpOKt to 6UpCKvX60K O^XcCKii) 
pKoblcmi, that aKc outbldc the 
Ke6pon6XbXlXty 0^ the 6upeKvX60K, 

3.8 Check woKk done on 6eKvX.cc 
connectton6. 

3.9 Act a laX6on between KepaXK CKCUO 
and belXgeKant cu.6tomeK6. 

3.10 Act a6 a 6ouKce o£ XnfaoKmatXon 
^OK enqix.XKX.na con6umeK6. 

3.11 Check "back &X.II" to be 6uKe Xt 
meet6 KequX.K&d 6tandaKd. 
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