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PREFACE 

PURPOSE OF TRAINING/JOB MANUAL 

MAINTAINING EFFECTIVE AND EFFICIENT ON-THE-JOB PERFORMANCE 

SHOULD BE THE AIM OF NOT ONLY EVERY SUPERVISOR AND FOREMAN BUT 

ALSO OF EVERY WORKER. FREQUENTLY SOME IMPROVEMENT IN PERFORMANCE 

IS NOTED AFTER TRAINING. OVER TIME, HOWEVER, PERFORMANCE OFTEN 

DECREASES TO, OR BELOW, THE ORIGINAL LEVEL. ONE WAY TO SET 

STANDARDS OF PERFORMANCE AND TO SUGGEST METHODS OF ATTAINING THE 

DESIRED PERFORMANCE SO THAT IT IS CLEAR TO THE WORKER, 

SUPERVISOR, OR FOREMAN* AS WELL AS THE TRAINER, IS TO PROVIDE A 

TRAINING/JOB (T/J) MANUAL WHICH CLEARLY STATES THE DESIRED 

PERFORMANCE AND SUGGESTS PROCEDURES FOR THE WORKER TO ATTAIN 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 DELIVERY 

SYSTEMS, 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 SUFFI

CIENT DETAILED DESCRIPTIONS OF SUPPLIES AND MATERIALS AS WELL AS 

TRAINING ACTIVITIES TO GUIDE THE TRAINER. 

A SUPERVISOR; FOREMAN,OR TRAINER REQUIRED TO DIAGNOSE 

PERFORMANCE DEFICIENCIES CAN USE THE OPERATION BREAKDOWN SHEET 

iS A REFERENCE TO IDENTIFY THE AREA OF PERFORMANCE DEFICIENCY. 

*E CAN THEN CONCENTRATE TRAINING ON THIS PARTICULAR AREA BY 

fSING THE APPROPRIATE SECTIONS OF THE T/J MANUAL AS A GUIDE. 
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PREFACE [cont'd) 

WORKERS WHO ARE EAGER TO MOVE AHEAD IN ACQUIRING NEW KNOW

LEDGE 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 EE USED ON THE JOB AS A READY 

REFERENCE AS NEEDED. IN MANY CASES, THE JOB-AIDS CAN BE LIFTED 

FROM THE MANUAL AND POSTED DIRECTLY AT THE SITE WHERE THE 

PERFORMANCE IS TO TAKE PLACE 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: 

ENGINEER NEIL F. CAREFOOT, MANAGER 

CARIBBEAN BASIN WATER MANAGEMENT PROJECT 

PAHO/WHO 

BRIDGETOWN, BARBADOS 
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TRAINING/JOB MANUAL Water Treatment Plant Operation 

INTRODUCTION 

WHAT IS THIS MANUAL ALL ABOUT? 

Upon completion, the treatment plant operator will be able 

to activate all the equipment and manipulate the various controls 

which are a necessary part of the daily routine operations of a 

water treatment plant. 

The manual outlines only the operations which must be 

performed to take water from the dam and transfer it (having 

met both quantity and quality requirements) to the distribution 

system. It does not include any details of record keeping, 

preparation of chemical dosages, or other functions which are 

integral parts of a water treatment plant operation. 

The water treatment operations as outlined in this manual 

are related to the experiences of the author at Delaps Water 

Treatment Plant, Antigua. 

WHY DOES THE TRAINEE NEED TO LEARN THIS? 

To meet the above requirements the operator must be capable 

of triggering and manipulating the plant's equipment in the 

correct sequence. 

The operator's proficiency ensures not only an adequate 

quality product to the consumer but also the full life expectancy 

of the plant's equipment, thereby safeguarding the utility's 

investment and reducing the cost of water to the consumer. 
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WHAT DOES THE TRAINEE NEED TO KNOW BEFORE BEGINNING? 

The trainee should be a skilled craftsman with basic 

knowledge of plumbing and pipe fittings. 
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WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? 

ITEM 

in control panel 

andby/main power supply changeover 
control panel 

mpressor 

ectrical controls 

ant log 

oster pumps 

mps connected to outlet pipe 

lated valves (booster) 

ntrol panel for pumps 

um tank with connected outlet piping 

um solution 

justable spanner 

um pumps 

um pump controls 

ash mixer and controls 

Tie mill with outlet piping 

ne solution 

xer attached to lime mill 

lorinators& connected delivery hose 

lorinator controls 

lorine cylinder containing chlorine 

iTionia 

tract fan 

d water flow meter 

1 

X 

X 

2 

X 

X 

X 

3 

X 

X 

X 

X 

4 

X 

X 

X 

X 

LEc 
5 

X 

X 

X 

X 

X 

X 

X 

X 

.SONS 
6 

X 

X 

X 

X 

X 

X 

7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

8 

X 

X 

9 10 
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WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? {cont'd) 

ITEM 

Plant capacity 

Filter wash cycle record 

Valves to filter 

Filter control panel 

Float valve connected to filter outlet 

High-lift pump and controls 

Gate valves 

LESSONS 
1 2 3 4 5 6 7 8 

X 

9 

X 

X 

X 

X 

10 

X 

X 
1 • %' 

WHAT ARE THE OBJECTIVES? 

The trainee will be able t<3: • 

1. Supply raw water to the plant. 

2. Activate the equipment to treat raw water with alum. 

3. Activate the equipment to treat raw water with lime. 

4. Manipulate the equipment to treat water with chlorine 

5. Divert water to the sedimentation tanks. 

6. Operate the equipment to filter the water leaving the 
sedimentation tanks. 

7. Transfer treated water to the distribution lines. 

8. Transfer the plant from standby power to the main 
power supply. 

9. Trigger the appropriate controls to supply air and 
water to the plant. 
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LI 
TRAINING/JOB MANUAL Water Treatment Plant Operation 

LESSON 1 o SUPPLYING RAW WATER TO THE PLANT 

ESTIMATED TIME 

PREREQUISITE 

30 minutes 

A basic knowledge of pumps and their 
use 

PERFORMANCE OBJECTIVE: 

$ The trainee will be able to: 

supply thz law watan to the. plant. 

@ Under the following condition: 

g*.ve.n all ne.ce.&6ah.y e.quZpme.nt and iupplle.6 

© To this standard: 

all pftoztdaX2.i> conn.zc.tly petifiotmcd. 

TRAINING RESOURCES 

Equipment and Supplies: 

Information sheets 

Pumps connected to outlet pipe, 

related valves, control panel 

for pumps, plant log on pump use, 

L1:IS:01 through L1;IS:04. 

-8-
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RAINING ACTIVITIES LI 

TRAINER ACTIVITY TRAINEE ACTIVITY 

Read and discuss Information 
Sheets L4:IS:01 - 02. 

Demonstrate and explain 
the operations. Refer to 
LI: IS:01 - 06. 

Ask trainees to state the 
sequence and explain the 
details of the operations, 

Ask trainees to perform 
the operations. Correct 
them when necessary. 

1. Read and discuss Informa
tion Sheets L1:IS:01 - 02. 

2. Observe and discuss. 
Refer to LI:IS:01 - 06. 

3. State as requested by 
the trainer. 

4. Perform the operations. 



OPERATION BREAKDOWN SHEET L1:JS:01 

POSITION _ 

OPERATION 

W.T.?. OpeKaton. TASK OpeAatlng the plant 

Supplying fuuo watcn. to the plant 

STEPS 
( S i g n i f i c a n t a c t i o n s which 

advance 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 ) 

1. Select turn waten, pump*. 

t 

2. l&otatz the. pump*. 

• 

• 

3. StaAt tvLgh-lstfit pump. 

• ' 

• 

. 

KEY POINTS 
(Keys t o d o i n g t h e s t e p s 

e f f i c i e n t l y and a c c u r a t e l y ) 

1.1 

1.2 

1.3 

2.1 

2.2 

2.3 

2.4 

2.5 

3.1 

3.2 

3.3 

Check fie.coh.d on pump u*e. 

Choo*e apph.opKx.atd. numboA ofa 
pump*. See L1:JS:02. 

Choa*e pump* with lea*t houA* 
UAe, 

Clo*e outlet valve* to pump* 
not -in u*e. 

Twin anticlo ckwl*e. 

Clo*e all .inlet valve* to pump* 
not X.n u*e. 

Open Inlet valve* to * elected 
pump *. 

Make *uAe outlet valve* to 
* elected pump* an.e clo*ed. 

En*un.e that all nece**an.y 
*icltche* on the contAol panel 
ah.e -in the "on" po*ltion. 

Put heateh. button to "on" po*ltlon. 

?u*h button labelled "*taAt." 

[cont'd next page) 
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OPERATION BREAKDOWN SHEET 
[continued) 

L1:1S:01 [cont'd 

STEPS 

4. Regulate, the iloio. 

KEY POINTS 

4.1 Open inlet valve* bc^ofie 
6taAtlng tJie. pumpi. 

4.2 Open gate, valve, on oatleX. 
bide. 

4.3 Check pn.eA6uAe. gauge.See. LUIS:02 

4.4 Cloie outlet gate, valve to 
de.cAe.aAe. the, p>ie&t>uKe.. 

4.5 Open outlet: gate valve to 
IncAexue. the pfic&^vjie.. 

4.6 Check that wate/i -a> pairing 
oven, cascade, aenatofi. 

-11-
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L 1 : I S : 0 2 
• • • • • • • • • • • • • • • • • • w a n m a a i 

TREATMENT QF RAW WATER 

Raw water is the term used to refer to water which needs 

treatment. The treatment required is not always the same. For 

example: Well water in most cases needs only disinfection 

because it is already clear. Surface water quite commonly needs 

coagulation,*sedimentation, filtration, and disinfection. 

River water, especially after a heavy rainfall, needs full-scale 

treatment: coagulation,* sedimentation, filtration, and disinfec

tion (*Coagulation chemicals are used to assist in sedimentation. 

They bond particles together, making them heavier.) 

Number of Pumps and Why 

The number of pumps chosen depends on the quantity of 

water to be treated. A single pump can be used if the amount 

to be treated can be pumped by one pump without putting too much 

load on it. If the amount of water presents too large a load 

for one pump or if the pump cannot supply the volume of water 

within the specified time, then two pumps should be chosen and 

the load shared equally. 

Pressure 

The pressure at which the pump operates is determined by 

the volume of water needed. 

Precautions 

All outlet valves must be closed to ensure that no water 

flows back. If the water does flow back, it causes the pump 

to spin in the reverse direction. If the pump is started while 

-12-



U:1S:02 {cont'd) 

this is happening, it may be damaged. The valves should be 

opened slowly. 

If the valve is too wide open on starting the pump the 

water may move forward in the pipeline with a great force, causing 

water hammer, which can destroy the pipe lines. 

Inlet valves to the pumps in use should be opened before 

starting the pumps. 

The raw water passes over a casade aerator before entering 

the flash mixer tank. 

-13-



Li; IS: 03 

(a) Cloi>t all oatlzt and Znltt valve.6. 

(b) Opzn only tho&z Inltt valval to 
pumpi Atlectzd. 

(c) Opzn outlet valve.6 facm pump* izlzdtzd 
a^tan. 6tasting thz pump. 

ISOLATING THE PUMP 

•raseassLaEKsr'i: a iwiW' -»:s£gEa£gie8P?Eai^^gjasscaar-iia^ , ^ir-?~~slr>tTrw-~,r--.~-T>r~~*r> .Mmm-m-mrrvrT'j 
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!_i: IS: C4 

To reduce the ^lovo cloi>e 
the outlet valve &lou)ly 
until tlt\e fiequltiedpKet>&u>ie 
16 obtained. 

WB; Clo&lng the valve 
Incneaket, the pn.ei>&ufie 
on the pump. 

To Incfiea&e the filou) 
open the outlet valve 
&lou)ly until the fiequlfied 
pA.e64u/ie 16 obtained' 

NB: Opening the valve 
Keduce* the pfie^&ufie 
on the pump. 

REGULATING THE FLOW 
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L2 

TRAINING/JOB MANUAL Water Treatment Plant Operation 

LESSON 2 O TREATING RAW WATER WITH ALUM 

ESTIMATED TIME 

PREREQUISITE 

1 hour 

Lesson 1 
A basic knowledge of pump operation 

PERFORMANCE OBJECTIVE: 

Q The trainee will be able to: 

activatz thz zquZpmznt to tAzat A.au) watzA wZth alum, 

Q Under the following condition: 

&Kom nzda.lt, glvzn tkz nzc.z66aA.if zqu-Lpmznt. 

® To this standard: 

all ph.oczdu.Azs coAAzctly pzA&oA.mzd. 

TRAINING RESOURCES 

Equipment and Supplies: 

Information Sheets: 

Alum tank with connected outlet 

piping, alum solution, adjustable 

spanner, water, information on 

pump use, alum pumps, pump con

trols, flash mixer, and controls. 

L2:IS:01 through L2:IS:06. 

-16-
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SAINING ACTIVITIES L2 

TRAINER ACTIVITY TRAINEE ACTIVITY 

L. Read and discuss Information 
Sheets L2:IS:01 - 02. 

Demonstrate and explain 
the operation. Refer to 
L2:IS:01 - 06. 

Allow trainees to state 
the sequences and explain 
the details.of the 
operations. 

Ask trainees to practise 
the operations. Correct 
them when necessary. 

Read and discuss Informa
tion Sheets L2:IS:01 - 02. 

2. Observe and discuss. 
Refer to L2:IS:01 - 06. 

State and explain as 
requested by trainer. 

4i Practise as requested by 
trainer. 
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OPERATION BREAKDOWN SHEET 1.2:15:07 

POSITION 

OPERATION 

HIT.P. (ippnntnfi TASK OpPHntJnQ tlno pPnvit 

Tn.pa.tAng finu) wnton uuth a!nm 

STEPS 
( S i g n i f i c a n t a c t i o n s which 

advance 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 ) 

7. Check alum tank. 

2. Chzck alum tank outlet piping. 

• 

3. Select alum pump. 

p 

4. Set alum pump. 

• 

e 

J. 

2.7 

2.2 

2.3 

2.4 

2.5 

2.6 

3.1 

3.2 

3.3 

4.1 

4.2 

4.1 

KEY POINTS 
(Keys t o d o i n g t h e s t e p s 
f f i c i e n t l y and a c c u r a t e l y ) 

Tank to be uied should contain 
a pnepaAed alum solution. 
See L2:IS:02. 

Remove plug located in the. 
undex Aide. o<$ piping. See 
L2-.1S-.04. 

Remove AtAaineA. 

Math 6tA£uineA i& clogged. 

Replace &tAai.neJi. 

Replace, plug. 

Open valve* in piping to allow 
solution to go to pump inlet. 

Check plant log fan pump a6e. 

Select pump with lea&t housu 
oh a*e. 

Tufm &ele.ctofi zuxltch to the 
pump cho6en. 

Slacken lock-nut located below 
and behind netting knob. 

TuAn knob to deAined ieXting 
[pfie.de£eAmined iKom analytical 
AUultA.) 

Tighten lock-nut. 

[cont'd next page) 
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OPERATION BREAKDOWN SHEET 
[continued) 

L2:1S:01 [conf 

STEPS KEY POINTS 

5. Stasit the fila&h mixen.. 

6. Stamt the alum pump. 

5.1 Locate the. contxoU>. 

5.2 Tarn contAol &vnLtch to "on" 
position. 

5.3 Locate &la&h mixefi. 

5.4 Push 6la*h mixeA "Atant" button. 

6.1 Open valve to pump inlet. 

6.1 Twin detected, pump to "on" 
position. 

6.1 Pull "6top" M*iitch located oven 
pump. 

6.4 Open valve on outlet Aide o£ 
pump. 

6.5 Check filabh mixing tojnk. to 6ee 
that alum i& flowing out o& 
pipeline into AMI voaten.. 
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^ L2:IS;02 

CHEMICAL DOSING 

There are two major reasons for adding chemicals to water: 

(1) the water itself is unacceptable as it is, and (2) the 

distribution pipe line needs protecting. 

The first reason is based on the fact that water in its 

natural form is not potable and must be treated with chemicals 

to become potable. 

1. Well water may need only disinfection because it is low 

in turbidity. 

2. Water obtained from some surface dams may need some 

minor treatment for clarification. In this case, the water may 

be filtered before disinfection. This depends largely on the 

area of run-off. 

3. Water obtained, from other surface dams may be fairly 

turbid and will need to be chemically treated with alum, a 

coagulant which bonds the particles together so that they settle 

fairly quickly. 

The second reason for chemical dosing is to protect the 

pipe line. The water that travels through the line may be such 

that it could either corrode the pipe or cause scales to form. 

Thus in order to prevent destruction of the pipe line, the water 

is treated, and the treatment is controlled by the chemist. 

ALUM DOSAGE 

Alum dosage depends on the quality of water encountered. 

A dosage which is adequate for one type of water may prove 

-20-



L2:IS:02 [cont'd) 

entirely inadequate for another. 

The plant's alum dosage is determined in the laboratory by 

a carefully conducted jar test. 

In the jar test, samples of the water to be treated are 

exposed to several concentrations and volumes of alum solution. 

The concentration and volume which produces the best analytical 

test result is the one used to treat the water on the plant. 

-21-



L2tISi03 

ALUM TANK WITH PIPING TO PUMP 

Jbm Tank 

Valve. - Open to check ion 
blockage, on obtain 
teAt Aolution 
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L2: IS: 04 



'L2:' IS: 05 



L2: IS: 06 

££Ug^gg^j£ cMOManM^a«ai«iikjdte^MMiiaUaMiiMH^^ 

CO 

c: 

cr 
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L3 

TRAINING/JOB MANUAL Water Treatment Plant Operation 

LESSON 3 O TREATING RAW WATER WITH LIME 

ESTIMATED TIME 

PREREQUISITES 

1 hour 

Lesson 2 
Basic knowledge of pump operation 

PERFORMANCE OBJECTIVES: 

$ The trainee will be able to: 

a.c.£<Lva.£2. the. zqutpmznt to th.e.at tau) watzn. with time.. 

® Under the following condition: 

in.om n.e.ca.11 glvzn all nzcz66an.y e.qu<Lpme.nt. 

Q To this standard: 

all pnoce.dune.t> coKKzatly pe.A.&oime.d. 

TRAINING RESOURCES 

EQUIPMENT AND SUPPLIES; 

Information Sheets: 

Lime mill with outlet piping, 

adjustable spanner, water, lime 

solution, plant log, lime pumps 

and pump controls, mixer 

attached to lime mill, flash 

mixer, and controls. 

L3:IS:01 and JL3:IS:02. 

Refer also to L2:IS:03 - 06. 

_N0TE ) iTieequipment used toaddalumto the wafeeriTidenTTcaT"™"" 

to that used to add lime. Therefore the drawings in Lesson 

2 (L2:IS:03 - L2:IS:06) are applicable to the process 

described in this lesson on lime. Refer to them as needed. 
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SAINING ACTIVITIES L3 

TRAINER ACTIVITY TRAINEE ACTIVITY 

Read and discuss 
Information Sheets L3:IS:01 
-02. 

Demonstrate and explain the 
operations. Refer to 
L3:IS:01 - 02.and L2:IS:03 
-06.' 

Ask trainees to state 
the sequences and explain 
the details of the 
operations. 

Ask trainees to practise 
the operations. Correct 
them when necessary. 

1. Read and discuss 
Information Sheets 
L3:IS:01 - 02. 

2. Observe and discuss. 
Refer to L3:IS:01 - 02 
and L2-.IS 03 - 06. 

3. State as requested by 
trainer. 

4. Practise the operations, 
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OPERATION BREAKDOWN SHEET L3:1S:01 

'OSITION W.T.P. OpeAaton 

OPERATION 

TASK OpeAatlng the plant 

JKeating fiaw waten. with Lima. 

STEPS 
[ S i g n i f i c a n t a c t i o n s which 

advance 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 ) 

7. Check lime mitt. 

1 

2. Mix lime. 

' 

3. Check tone mill. 

4. Select tone doling pump. 

• 

5. Set lime pump. 
• 

• 

KEY POINTS 
(Keys t o d o i n g t h e s t e p s 

e f f i c i e n t l y and a c c u r a t e l y ) 

1.1 

2.1 

2.2 

2.3 

3.1 

3.2 

3.3 

3.4 

4.1 

4.2 

4.3 

5.1 

5.2 

Use tank with pKepaKed lime, 
solution. See 13:IS: 01 and 
L2:JS:02. 

Select mlxen. attacked to lime 
mill. 

TUMI switch to "on" position. 

Check, to & 0.2. mlxen. JUd operating. 

Open test valve.. 

Allow to {flow loK a. (Jew seconds. 

Close test valve.. 

Open valve to pump tubing. 

Check plant log ^on. pump use. 

Select pump with least houxs 
oh use. 

Twin selector, switch to the 
numbeA o& the selected pump. 

Slacken lock-nut located behind 
and below setting knob. 

TuAn setting knob until KequiAed 
setting Is seen thxough hole 
above the setting knob. 

{cont'd next page) 
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OPERATION BREAKDOWN SHEET 
(continued) 

L3:1S:01 (cont'd) 

STEPS KEY POINTS 

6. Staht lla&h mixefi. 

7. StaAt pump. 

NOTE: Re^eA to L2:1S:03 thAOugh 06. 

5.3 Tighten lock-nut. 

6.1 Locate, the contsiolt>. 

6.2 Twin control Mitch to "on" 
position. 

6.3 Locate ^lath mixex. 

6.4 Pu6h 6l&6h mixeA "itanX" button. 

7.1 Opzn valve, to' pump inlet. 

7.2' Tuhn selected hwitch to "on" 
position. 

7.3 Pull "itop" twitch located oven, 
pump. 

7.4 Open valve on outlet tide o^ 
pump. 

7.5 Check to tee oi alum It flowing 
out 0(J -tube Into law wateA. 
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L3:IS:02 

LIME DOSAGE 

Hydrated lime—90% Ca(OH)2/ calcium hydroxide—is mixed 

with water. The result is a 5% solution. The result is a 

"slurry"—a lime-water mixture. This must be stirred continuous

ly. The stirrer must not be allowed to stop until the charge 

has been used up, otherwise the lime will settle to the bottom 

of the tank ana solidify. 

Adjust the stroke of the pump to obtain the required dose. 
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L4 

TRAINING/JOB MANUAL Water Treatment Plant Operation 

LESSON 4 O TREATING WATER WITH CWL0RIWE 

ESTIMATED TIME 

PREREQUISITE 

1 h o u r 

Les son 3 

PERFORMANCE OBJECTIVE: 

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

man<Lpulatz tho. zqaipmznt to tAzat watzh. WA.th chloni.no.. 

Q Under the following condit ion: 

&fiom fx.zo.all, gZvzn all nzcz&&any zqaipmznt 
and &uppliz& . 

® To t h i s standard: 

all pioczdun.z6 aoh.KiiQ.tlii pzfL&onmzd. 

TRAINING RESOURCES 

Equipment and supplies; 

Information Sheets: 

Chlorinator and connected delivery 

hose, chlorinator controls, 

appropriate valves, operating 

booster pump, spanner, chlorine 

cylinder containing chlorine, 

ammonia, extract fan. 

L4 : IS : 01 throuah L4 : IS : 07. 

0TE\ The water is treated twice with chlorine between the time 
it enters the plant and the time it is released for distri
bution. In both cases the chlorination procedure is the 
same, and so the exercise is described only once in this 
manual. See L^:IS:01 for further explanation. 
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RAINING ACTIVITIES L4 

TRAINER ACTIVITY 

1. Read and discuss L4:IS:01. 

2. Demonstrate and explain 
the operations. Refer to 
L4:IS:01 - 07. 

3. Ask trainees to state 
the sequence and explain 
the details of the 
operations. 

4. Ask trainees to practise 
the operations. 

TRAINEE ACTIVITY 

1. Read and discuss L4:IS:01. 

2. Observe and discuss. 
Refer to L4:IS:01 - 07. 

3. State and explain as 
requested by trainer. 

4. Practise the operations. 
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OPERATION BREAKDOWN SHEET L4:IS:01 

'OSITION _ 

3PERATION 

W.T.P. OpeAatoH TASK Operating the, plant. 

Treating wateA with chloAcne 

STEPS 
^ S i g n i f i c a n t a c t i o n s which 

a d v a n c e 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 ) 

1. Select cklonJinatoK.. 

2. Heat up chlpnlnatof. 

• 

3. I&olate cklo>U.nato>i. 

4. Twin on wateA supply to 
chlofu.natofi. 

» 

• 

KEY POINTS 
(Keys t o d o i n g t h e s t e p s 

e f f i c i e n t l y and a c c u r a t e l y ) 

1.1 

1.2 

1.1 

2.2 

1.3 

2.4 

3.1 

3.2 

4.1 

4.2 

4.3 

4.4 

Note which ckloiinatofi AJ> 
attached to hose leading to 
the Aaw wateA. 

Vne-chlonlnaton l& labelled "2" . 

Check and Identify the. controls. 

Twin on electnlcity to 
chtohAjn.aA.on. 

Twin on heateA to chloKJinatoh.. 

EnSWie heateA 16 Miking. 

Close balancing valve.. 

Open valves to Aau) waten.. 

Enswie boosteA pumps aAe pump-Lng. 
See Lesson 9. 

Open valve leading to chlohJinatox. 

Valve Is located on wall behind 
chloKAjaatoti. 

Open valves to delivery side. 

[cont'd next page) 
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OPERATION BREAKDOWN SHEET 
[continued] 

L4:JS:01 (cont'd) 

STEPS KEY POINTS 

5. TuAn on chloAine Supply to 
cklotiinatoA. 

6. Set chlotUnatoA. 

NOTES: 1. As noted, chloAination acuity 
?xe-chlotiination JLs dona to 
done to the wateA that has 
^ilteAing. The sequence o(> 
post-chlohAjnation aAe identical 

5.1 Make sure the extAact &an Is 
working. 

5.2 Open valve on cylindeA connected 
to coppeA wiAe. 

5.3 Check fa A leak by holding a 
bottle containing ammonia close 
to the valve. 1$ white. smoke 
develops, there Is a leak. Close 
and fiepcuJi the valve. 

5.4 Open valve leading into 
evapoAator. 

5.5 Repeat 5.3 [all valve* must be 
closed in AeveAse onden] .• 

5.6 TuAn on manifold control. Open 
valve on outlet o£ manifold. 

5.7 Repeat 5 .5 . 

5.8 Open valve to chloAinator. 

5.9 Repeat 5.5. 

5. JO Open valve to & elected chloAinatoA 

5.11 Repeat 5.5 

6.1 TuAn knob on chloiinatoA control 
clockwise. 

6.2 Read setting valve on meter scale. 

6.3 Stop turning knob when required 
value determined by the chemist 
Is obtained. 

twice when preparing water, far use. 
taw wateA, an'd post-chlorination 16 

already undergone sedimentation and 
perations far pre- chlorination and 
'" except far tiie following points: 

[cont'd next page] 
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OPERATION BREAKDOWN SHEET 
[continued] 

L4;IS;01 [cont'd] 

STEPS KEY POINTS 

• 

2. Ton poit-chloilnatlon, Key ?ointt> 1.1 and 3.2 should fiead: 

1.1 Ho to. which chloAlnatoi <A attached to the ho&e leading to 
the filbteAed wateti. 

3.2 Open valve to ^UXexei voaten. 

3. The balancing valve lt> opened when only one chloninatoi l& being 
used to chlofLinate both nw) waten. and filLtened waten. 

• 

1 I 
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U: IS: 04 
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U: IS: 05 

Place, tool heftz 
to opo.ia.tz. the. 

valve. 

Connection 
^on cklofiJ-ne 
conduct 

•Connection ^on 
the chlofu.ne 
cy ULnden. I dfium, 
tvapofiatoti, and 
chlon-Lnatoti 

Tool &oh. 
ope.fiati.ng 
valve* on 
chlonlne 
cy l<Lnde?i / dfiui\ 
e.vapofiaton., 
and chlofiina-
toK 

TYPICAL VALVE ON CHLORINE CYLINDER/DRUM, EVAPORATOR, AND 

CHL0RTNAT0R 
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I"- TS- % 

Valve. - opziate. to fie.gula.te. 
the. &low ofa chloiine. 

Tain on a^ten valv_e 
4.6 ope.iate.d 

Valve. - open a^te.K 
chlo fitne. 
e.nte.K& the. 
tvapofiaton. 

X ~j?..-> C hloilne. 
£lou)6 to the. 
chloiA-Yiatoti 

* — ^ g — 

Chloiine. 
e.nte.i& ^nom 
chloilne 
dfium 

CHLORINE EVAPORATOR 
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U: IS: 07 

GO 

> 
DC 

<_> 

LxJ 
CO 

C£T-

UJ 
o_ 
CD 
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TRAINING/JOB MANUAL Water Treatment Plant Operation L5 

LESSON 5 O SEDIMENTATION OF CHEMICALLY 
TREATEP WATER 

ESTIMATED TIME 

PREREQUISITE 

20 m i n u t e s 

L e s s o n 4 

PERFORMANCE OBJECTIVE: 

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

dA.ve.Kt MOLto.fi to thz i>e.dlmzntat-ion tank. 

0 Under the following condit ion; 

faKom nzaall, Qi.\>an all the. no.ce.&&afiy zquZpmznt 
and Aupplie-t,. 

£ To t h i s standard; 

all pn.oe.zdune.i> con.Azc.tly pe.n&on.me.d. 

TRAINING RESOURCES 

Equipment and Supplies: 

Information Sheets: 

Raw water flow meter, plant 

capacity, valves. 

L5;IS:01 and L5;IS:02. 
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TRAINING ACTIVITIES L5 

TRAINER ACTIVITY 

1. Read and discuss Information 
Sheet L5:IS:01. 

2. Demonstrate and explain the 
operations. 

3. Ask trainees to state and 
explain the procedure. 

4. Ask' trainees to practise 
the procedure. Correct them 
when necessary. 

TRAINEE ACTIVITY 

1. Read and discuss Informa
tion Sheet LSrlSiOl. 

2. Observe and discuss. 

3. State and explain as 
requested by the trainer. 

4. Practise the procedure. 
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OPERATION BREAKDOWN SHEET LS;1S:01 

POSITION _ 

OPERATION 

W.T.P. Oppjtata* TASK OnohntJnQ tho pPnyif 

Sedimentation o^ chemica?f{t thvatod wntvn 

STEPS 
( S i g n i f i c a n t a c t i o n s which 

advance 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 ) 

/ . Szlzct tzdimzntation tanks. 

2. Open valvzs. to tixz izlzctzd 
Azdimzntation tanks. ' 

. 

• 

W.B. Givzn:?lant capacity = 4000 m , 
No. oh tanks = 5 
Capacity oh each tank - < 

On any given day, plant it 

No. oh tanks AzquiAzd VOL 

Thznzhoiz: 

3 tanks would bz inadzqua-' 
4 tanks must be 6zlzctzd. 

NOTE: Re$w. *° LS:IS:02. 

KEY POINTS 
(Keys t o d o i n g t h e s t e p s 

e f f i c i e n t l y and a c c u r a t e l y ) 

1.1 

1.1 

1.1 

1.1 

2.3 

1.4 

2.5 

day 

000 m 
5 

Clzanzst tanks should bz uszd. 

lh hlow is not at nzaA-maximum 
capacity, thtizz tanks [iwstzad 
o& ioufi) may bz uszd. 

Valvz i& located in hKont oh tank 
along walk bztwzzn tanks. 

Opzn thz valvz slowly. 

TuArt thz whzzl clockwisz. 

Approximately 16 turns opzn thz 
valvz {ulty. 

Valvz must bz opznzd without 
disturbing tliz iloc blanket that 
has iomzd towaAd thz bottom oh 
thz tank. 

3 3 
/day = &00 ml day 

3 tx.zatA.nq 1100 m watzK 

.= n 

e. 

- 4 4 -
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L5:IS:02 

SEDIMENTATION TANKS 

The sedimentation (or settling) tanks are the next step in 

the process after chemical dosing. The chemically treated water 

enters the base of the sedimentation tank where it rises at 

reducing velocity, a rate predetermined by the flow of the 

incoming water. The floe, or coagulant material (referred to 

commonly as "suspended matter" or "sludge") reaches a level in 

the tank where it is in balance with the upward velocity of the 

water. This level is'referred to as the "sludge' level." This 

sludge is drawn off by operating valves on the sedimentation 

tank, thereby preventing solids from rising to a level where 

there could be a danger of carry-over with the settled water. 

The amount of sludge withdrawn varies -according to the .... . 

condition of the raw water which is being treated. 

. . 
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TRAINING/JOB MANUAL Water Treatment Plant Operation 
L6 

O LESSON 6 > FILTERING THE WATER 

ESTIMATED TIME 30 minutes 

PREREQUISITE Lesson 5 

^•••w 

PERFORMANCE OBJECTIVE: 

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

opztiatz thz zquipmznt to {i.ltzn. thz voa.te.fi Ze.avi.ng 
the. 6edA.mzhtati.on tank*. 

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

&tiom fizcall, givzn all the. nzcz66atiy zqu.4.pme.nt. 

% To t h i s s t a n d a r d ; 

all ptioc.zdu.fiZ6 cofitizctly donz; 
filoat valvz opztiat-Lon cofitizct. 

TRAINING RESOURCES 

Equipment and Supplies: Filter wash-cycle record, valves 

to filter, filter control panel, 

float valve connected to filter 

outlet. 

Information Sheets: L6:IS:01 throuah L6:IS:06. 
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AINING ACTIVITIES L6 

TRAINER ACTIVITY TRAINEE ACTIVITY 

Read and discuss Operation 
Breakdown Sheet L6:IS:01. 

Demonstrate and explain 
the operations. Refer to 
L6:IS":01 - 05. 

Ask trainees to state the 
sequence and explain the 
details of the operations. 

Ask trainees to practise 
the operations. Correct their 
when necessary. 

3. 

Read and discuss Operation 
Breakdown Sheet L6:IS:01. 

Observe and discuss. 
Refer to L6:IS:01 - 05. 

State and explain as 
requested by the trainer. 

Practise the operations. 
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OPERATION BREAKDOWN SHEET L6:TS:OI 

POSITION W.T.?. OyeAatofi TASK QveAatlw the plant 

OPERATION Tl&terUnq the watex 

STEPS 
( S i g n i f i c a n t a c t i o n s which 

a d v a n c e 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 ) 

J. Select i-UUeA. 

i i 

2. Open Inlet valve to ^UteA. 

• 

3. Select control pump. 

4. ActlvlXate control panel. 
• 

• 
5. Check £loat valve operation. 

• 

KEY POINTS 
(Keys t o d o i n g t h e s t e p s 

e f f i c i e n t l y and a c c u r a t e l y ) 

1.1 

1.1 

2.1 

2.. 2 

2.3 

1.4 

3.1 

3.2 

4.1 

5.1 

5.2 

Check fiecoid &heett> to determine 
which ^lltex was "washed" moAt 
necently. 

Tlttex mo6t recently washed 
should be uused. Re&eA to 
L6:IS:06. 

Vllten. Inlet valve It, located 
In &nont oh the iUAen. See 
L6:1S:02. 

Valve AJ> labelled "iWten, Inlet 
valve." 

Valve Is coloan.-coded. See 
L6:1S:06. 

Valve opens clockwise. 

Control panels ion. filLteA an.e 
located below operation galleny. 

Each ^llteh. has an lndlvldua.t 
contnol iltuated In ^Kont o<$ the 
\lLteh. as well. 

Twin knob on ^ItteA contJtol(below 
operation aalleAy)to elXhen "open" 
OK "auto" position. See L6:IS:03. 

Open manhole In fitiont o£ ^UteA. 

Pall down connection to &loat. 
See L6:1S:04. 

[cont'd next page) 
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OPERATION BREAKDOWN SHEET 
[conti.nu.ed) 

L6;IS;0J (cont'd) 

STEPS KEY POINTS 

5.3 Note &low OjJ waten. out o£ ^iZtox: 

I£ filoio doe& not inctiea&e when 
connection -U putted down, 
fiiZtoA should be i&otcvted. 
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L6: IS: 03 

CO 

•o 

< 
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L 6: IS; 04 



I/>«IS:05 

c£ 
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L6:IS:06 

FILTERS 

The treated water leaves the sedimentation tanks and enters 

the rapid sand filters. 

Each rapid sand filter consists of a 1 foot depth of gravel 

stone, on top of which lies another 1 foot of fine gravel stone, 

2 feet of coarse sand, and 3 feet of fine sand. (N.B. All of 

the sand is from a fresh water source. Beach sand cannot be 

used.) 

The water enters the filter, which has a float-operated 

valve to control the outflow. This valve is operated on the 

filter control panel. The water filters downward and over the 

outlet weirs to the final post-chlorination tank for distribution. 

The differential pressure gauge on the filter panel will 

indicate when the loss of head across each filter bed is.'increased. 

When this occurs, it means that the filter is filtering slowly, 

and that the filter should be cleaned. 

The filters are washed by reverse flow of treated water 

from a distribution storage tank following air agitation of the 

filter bed. 

The "rate of flow" indicator on the filter control panel 

indicates the rate of filtering per day, which is also an indica

tion of the efficiency of the filter bed. 

The filter valves—which consist of a wash water inlet valve, 

an air inlet valve, a filter inlet valve, and a wash water outlet 

valve—are used for cleansing the filters. They are painted 

different colours for easy differentiation. 

The filters should be cleaned every 2 4 hours. 

-54-



U 

TRAINING/JOB MANUAL Water Treatment Plant Operation 

LESSON 7 O DISTRIBUTING TREATED WATER 

ESTIMATED TIME 

PREREQUISITE 

30 minutes 

Lesson 6 

PERFORMANCE OBJECTIVE: . 

• 

* 

9 

The t r a inee w i l l be able 

£ia.n&6e.fi tti&.a,te.d voa.tz.fi to 

t o : 

the. dJLottiJLbutA,on. 

Under the following condi t ion: 

^Aom tiica.ll, given the. ne.ce.&t>a,tiy 

To t h i s standard: 

all pioceduAe.* coiAzctly pefi^oKm 

zqu.yipme.nt. 

2.d. 

•Line.. 

TRAINING RESOURCES 

Equipment and Supplies: 

Information Sheets: 

Highrlift pump and controls, 

gate valves, incorporated in 

outlet lines. 

L7 :IS:01 through L7:IS:05. 
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RAINING ACTIVITIES 

TRAINER ACTIVITY TRAINEE ACTIVITY 

1. Read and discuss Operation 
Breakdown Sheet L7:IS:01. 

2. Demonstrate and explain 
the operations. 
Refer to L7:IS:01 - 06. 

3. Ask trainees to state the 
sequence and explain the 
details of the operations, 

4. Ask trainees to practise 
the operations. Correct 
them when necessary. 

1. Read and discuss Operation 
Breakdown Sheet L7:IS:01. 

2. Observe and discuss. 
Refer to L7:IS:0l - 06. 

3. State the sequence and 
explain as requested by 
the trainer. 

4. Practise the operations 
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OPERATION BREAKDOWN SHEET i-7.-is;07 

POSITION ti/.T.P. OpeAatoi TASK Operating the plant 

OPERATION VlbtAlbuting treated voateA 

STEPS 
(Significant act ions which 

advance the operat ion 
towards completion) 

J. Select high-lifit pump. 

2. Isolate, the pump. 

3. StaAt high-lifit pump. 

4. Regulate &low. 

KEY POINTS 
(Keys to doing the steps 

efficiently and accurately) 

1.1 Check meteAA on pump& fa A housu> 
o& uAage. 

1.2 TheAe aAe thAee pumpi. 

7.3 Choose pump with least houA& oh 
u&e. 

2.1 Close outlet valve* fan. othen 
pump*. 

2.2 Close outlet valves fa A 6 elected 
pump tempofuxAsily. 

3.1 EnsuAe that all knob* on contnol 
panel aAe In the "on" position. 

3.2 EnsuAe that the ambeA light,wkich 
Indicate* heateA is on, Is Ht. 

3.3 Push the gAeen button labelled 
"StaAt." 

4. Open and/OK close valves until 
a predetermined debited pressure 
is obtained. 
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L.7 : IS: 03 
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* 

Kit gate. valvz6 mutt be clo62d 
to pfiz.vz.nt back- £lou) and/01 
watzn hammzK when thz pump Z6 
&tantz.d. 

ISOLATING THE PUMP 

L7 : IS: OH 

-60-
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1_7 : IS: 05 

Clo&e. to fie.du.ce. the. ilovo 
and <Lncxea& e the. pic&4utiz. 

Open to -LncKcate. the falou) and 
nedu.ce. the. p-teaau^e* 

PRESSURE GAUGE 

The. ptizit&ixfie. 
- tncieaaeA ai thz 
valve. I* clo4e.d. 

PRESSURE GAUGE 

The. pie6&u.fie. 
de.cKe.ai> e& at> the 
valve. it opened. 

REGULATING THE DISTRIBUTION PRESSURE 
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L8 

TRAINING/JOB MANUAL Water T r e a t m e n t P l a n t O p e r a t i o n 

LESSON 8 O TRANSFERRING THE PLANT FROM STANPBV 
POWER TO THE MAIN POWER SUPPLY 

ESTIMATED TIME 

PREREQUISITE 

20 m i n u t e s 

B a s i c knowledge of e l e c t r i c a l p r i n c i p l e s 

PERFORMANCE OBJECTIVE: 

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

ttian&fazfi the plant fifiom standby powe.fi 
to the. ma./cn powo.fi supply. 

# Under the following condit ion: 

^fiom fiQ.aa.ll, gZvzn a plant on standby powe.fi. 

$ To t h i s standard: 

all pfioce.du.fizi> cofifizctly pzfifiofimzd. 

TRAINING RESOURCES 

Equipment and Supplies: 

Information Sheets: 

Main control panel, standby /main 

change-over control panel. 

L8:IS:01 through L8:IS:03. 

.NOT This procedure is done only in case of a power failure. 
When there is such a failure, switch from the failed 
power supply to the plant generator. To do this, follow 
the same steps outlined here, substituting standby 
(alternator) switches for the main switches. 
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SAINING ACTIVITIES 

TRAINER ACTIVITY 

Distribute and discuss 
Operation Breakdown Sheet 
L8:IS:Ol. 

Demonstrate and explain 
the procedure. Refer to 
L8:IS:01 - 03. 

Ask trainees to state 
the steps of the procedure 
in correct sequence. 

Ask trainees to demonstrate 
the procedure. Correct 
them when necessary. 

L8 

TRAINEE ACTIVITY 

1. Read and discuss 
Operation Breakdown Sheet 
L8:IS:01. 

2. Observe and discuss. 
Refer to L8:IS:01 - 03. 

3. State and explain the. 
steps of the procedure 
from recall. 

4. Demonstrate the procedure 
as instructed by the 
trainer. 
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OPERATION BREAKDOWN SHEET L8:TS:01 

POSITION W.T.P Opptrntan TASK OpohntJinj t\no pPmn* 

OPERATION ThanA^PhftJng pPnv)t ^hnm Atnndhtj pnuiofi tr, mnlvi pnuwn AnppPij 

STEPS 
(Significant actions which 

advance the operation 
towards completion) 

KEY POINTS 
(Keys to doing the steps 

efficiently and accurately) 

/ . Tunn cowtAol on panel lh.om 
standby poweA [labelled. 
"alteAnatoK ") to the. main poweA 
supply [labelled "maim "). 

7.7 Removz safety ke.y liom standby 
coYVbiot. 

m 

1.2 InseAt "feet/" -into aAza provided 
on main supply panel. See 
LS:IS:02). 

1.3 TuAn safety ke.y clockwise, until 
it stops. 

1.4 TuAn knob to "on" position. 

1.5 Locate, standby/main poweA supply 
change.-oveA contnol in the. 
Standby tioom. 

1.6 Twin pointeA to "mains." 

NOTE: The plant is built fan 24-houA 
fariom the. island's main poweA s 
genexatoK to supply poweA to t 
Thz operation descAibzd in thi\ 
poweA kailune., when the. main p 
use—and the. standby unit is 'n 

-a-day opeAation and uses poweA phAMOKili 
ipply. TheAe. is also a standby 
ie. plant in the. e.ve.nt o& a poweA lailnAe 
) lesson is peA&oAme.d at tlie end o£ a 
)weA supply ijs Ae.paiAe.d and Steady fan 

longeA needed. 
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I 

L9 
TRAINING/JOB MANUAL Water Treatment Plant Operation 

LESSON 9 O SUPPLV1HG AIR AWP WATER TO THE PLANT 

ESTIMATED TIME 

PREREQUISITES 

1 hour 

Knowledge of pumps and electrical principles 

PERFORMANCE OBJECTIVE: 

• 

• 

• 

The t r a i n e e w i l l be a b l e t o : , •' -

tKJiaazfi thz appfiopfiiatz contfioli, to Aupply ain. and watzn. 
to thz plant. 

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

&Aom fizcall, gtvzn no.cz.6ia.fLy zquuLpmznt and contfioli. 

To t h i s s t a n d a r d : 

all pnoczdufizi cofinzctly pzi^ofimzd. 

TRAINING RESOURCES 

Equipment and Supplies: Compressor, electrical controls, 

plant log , booster pumps. 

Information Sheets: L2:IS:01, L2:IS:02. 
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'RAINING ACTIVITIES 

TRAINER ACTIVITY 

1. Read and discuss Operation 
Breakdown Sheet L9:IS:01. 

2. Demonstrate and explain 
the operations of the 
procedure. Refer to 
L9:IS:01. 

3. Ask trainees to state the 
sequence of the operations 
and explain the details 
of specific operations. 

4. Allow the trainees to 
practise the procedure. 
Correct them when necessary. 

L9 

TRAINEE ACTIVITY 

1. Read and discuss Operation 
Breakdown Sheet L9:IS:01. 

2. Observe and discuss the 
operation. Refer to 
L9-:IS:01. 

3. State and explain as * 
requested by the trainer. 

4. Practise the procedure. 
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OPERATION BREAKDOWN SHEET L9:IS:01 

POSITION _ 

OPERATION 

W T P flpcl/ttn* TASK OpvnntinQ the pfnnt 

SnppPi/Jng nit nnd wn.tcn to the Giant 

STEPS 
( S i g n i f i c a n t a c t i o n s which 

advance 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 ) 

1. Select the compAessoA. 

i 

2. TuAn on povoeA to the compAessoA. 

3. StaAt the compAessoA. 

NOTE: Some. oh the equipment 

(e .g . , sand hUleAs) 

pAopexly. 

4. Select boosteA pumps. 

5. StaAt pump*. 

» 

• 

• 

In t 

which 

• 

KEY POINTS 
(Keys t o doing the s teps 

e f f i c i e n t l y and accurate ly) 

1.1 

1.2 

1.1 

3.1 

3.2 

Check plant log &o\ houAS oh use 
oh compAessoAS. 

Select compAessoA with least 
houAS oh use. 

TuAn Isolating switch to "on" 
position. 

TuAn he.le.cted compAessoA twitch 
to "on" position. 

Vail "stop" button located 
betide the compAessoA. 

.e ptant uses pneumatic Instruments 

AequlAe a 6upply oh alA to ^ancXlon 

4.1 

4.2 

4.3 

S.I 

5.2 

5.3 

Check log hofi PmP use. 

Choose pumps wlXh least houAS use. 

Choose two pumps to woAk together. 

Identihy the boosteA contAols. 

TuAn contAols to selected pumps 
to "on" position. 

Slowly open Inlet valve to pump. 

(cont'd next page) 
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OPERATION BREAKDOWN SHEET 
( c o n t i n u e d ) 

L*;IS;QJ (cont'd) 

STEPS KEY POINTS 

5.4 Putt pump "itop" button. 

5.5 Sloicly open the. pump'4 outlet 
valve*. 
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L9:IS:02 

BOOSTER PUMPS 

Booster pumps supply water to the chlorinator. It is 

essential that the chlorine be added to the water in the form of 

a solution. If the chlorine is added in its liquid form, it 

would be very easy to super-chlorinate* the water: if it is 

added in a gaseous form, the chlorine could easily escape into 

the atmosphere. Hence it is of utmost importance to mix the 

chlorine with the water before adding it to the water to be 

treated. As a result, the chlorinators need a constant supply 

of water, which is supplied by the booster pumps. 

(*Super-chlorination is a term used to refer to a process 

where more chlorine is used than needed.) 

Why Tw,o Pumps? 

As noted above, it is absolutely essential that when the 

chlorinator is in use it" has a continuous supply of water. If 

one pump is used, there is a possibility that this could break 

down and cut off the supply of water to the chlorinators. With 

the use of two pumps, the odds against both pumps breaking down 

increases. Hence the odds against the supply of water to the 

chlorinator being cut off also increases. 
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