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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 MATERTALS THAT FOLLOW CAN RE 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 DRSCRIPTIONS OF SUPPLIES AND MATERIALS AS WELL AS
TRAINING ACTIVITIES TO GUIDE THE TRAINER.

A SUPERVISOR; FOREMAN,OR TRAINER REQUIRED TO DIAGNOSE
’ERFORMANCE DEFICIENCIES CAN USE THE OPERATION BREAKDOWN SHEET
1S A REFERENCE TO IDENTIFY THE AREA OF PERFORMANCE DEFICIENCY.

:E CAN THEN CONCENTRATE TRAINING ON THIS PARTICULAR AREA BY

ISING THE APPROPRIATE SECTIONS OF THE T/J MANUAL AS A GUIDE.



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. 1IN 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 I'ROCEDURE 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 mﬁst be
performed to take water from the dam and transfer it (having
met both quantity ana 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 eguipment in the
correct sequence.

The operatbr'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.



WHAT DOES THE TRAINEE NEED TO KNOW BEFORE BEGINNINGl?

The trainee should be a skilled craftsman with basic

knowledge of plumbing and pipe fittings.



WHAT EQUIPMENT AND SUPPLIES ARE NEEDED?

ITEM

LESSONS

10

in ontrol panel

andby/main nower supply changeover
control panel

mpressor
ectrical controls X
ant log X
oster pumps

mps connected to outlet pipe

lated valves (hooster) |
ntrol panel for pumps

um tank with connected outlet piping X

um solution X
justable spanner X | x
um pumps x

um bump controls X
ash mixer and controls X | x
ne mill with outlet piping X | x
ne solution X
xeY attached to lime mill X

lorinaters & connected delivery hose

lorinator controls

lorine cylinder containing chlorine

monia

tract fan

4 water flow meter




WHAT EQUIPMENT AND SUPPLIES ARE NEEDED? (cont'd)

LESSONS

TTEM 11213141 5161718

10

Plant capacity X

Filter wash cycle record

Valves to filter

Filter control panel

Float valve connected to filter outlet

High-1ift pump and controls

Gate valves

WHAT ARE THE OBJECTIVES?

The trainee will be able to:-

1.

Supply raw water to the plant.
Activate the equipment to treat raw water with alum.

Activate the equipment to treat raw water with lime.

Manipulate the equipment to treat water with chlorine.

Divert water to the sedimentation tanks.

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

Transfer treated water to the distribution lines.

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

Trigger the appropriate controls to supply air and
water to the plant.




L1

TRAINING/JCB MANUAL Water Treatment Plant Operation

LESSON 1 > SUPPLYING RAW WATER TO0 THE PLANT

ESTIMATED TIME 30 minutes

PREREQUISITE A basic knowledge of pumps and their
use .

PERFORMANCE OBJECTIVE:

The trainee will be able to:

supply the raw water to the plant.

Under the following condition:

given all necessanry equipment and supplies.
® To this standard:

all procedures cornectly performed.

- N 3 S S A DT I IR T A L T DR Y e Y 0
TRAINING RESOURCES

Eguipment and Supplies: Pumps connected to outlet pipe,
related valves, control panel
for pumps, plant log on pump use.

Information Sheets: L1:IS:01 through LI IS:04.


http://conn.zc.tly

RAINING ACTIVITIES

Ll

TRAINER ACTIVITY

TRAINEE ACTIVITY

. Read and discuss Information
Sheets L4:I5:01 - 02,

. Demonstrate and explain
the operations. Refer to
L1:IS:01 - O6.

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

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

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

Observe and discuss.
Refer to L1:IS:01 ~ 06.

State as reguested by
the trainer.

Perform the operations.

-9-




OPERATION BREAKDOWN SHEET 11:15:01

50SITION W.T.P. Operafon TASK Operating the plant
JPERATION Supplying raw water to the plant
STEPS KEY POINTS

‘Significant actions which
advance the operation
towards completion)

(Keys to doing the steps
efficiently and accurately)

1. Sefect naw watern pumps.

'
t

2. TIsolate the pumps.

3. Stant high-2igt pump.

1

1.

.2 Choose appropriate number of

.3 Chouse pumps with Least hours

.1 Close outlet valves Lo pumps

.2 Tunn anticﬁochu%&e.

.3 Close all .infet valves Lo pumps
.4 Open inlet valves Lo selected

.5 Make sure outlet valves fo
.1 Ensure that all necessary

.2 Put heater button to "on" position|
.3 Push button Labelled "start."

1 Check necond on pump use.
pumps. See L1:1S:02.

use.,
not An use.
not in use.

pump & .

selected pumps are closed.

switches on the controf panel
ane in the "on" position.

(cont'd next page)

-10-
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OPERATION RBREAKDOWN SHEET
(continued)

L1:1S:01 (cont'd)

STEPS

KEY POINTS

4.

Regulate the §Low.

4.1

4.2

4.3
4.4

4.5

4.6

Open infet valves befonre
stanting the pumps.

Open gate valve on outlet
sdde.

Check pressure gauge.See L1:1S:02

Close outlet gate valve fo
decrease the pressuwrie.

Open outlet gate vatve to
Lncrease the pressure.

Check that waten is passing
oven cascade aernaton.

-11-


http://de.cAe.aAe

L1:15:02

TREATMENT orF RAW WATER
Raw water is the term used tc refer to water which needs
treatment. The treatment reguired is not always the same. For

example: Well water in most cases needs only disinfection

because it is already clear. Surface water gquite commonly needs

ccagulation,* 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-




L1:18:02 [cont'd)

this is happening, it may be daﬁaged. The wvalves should be
opened slcwly.
| 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-




Ly IS: 03

(a) Close all outlet and inlet valves.

(b) Open only those infet valves 2o
pumps selected.

(c) Open outlet valves grom pumps Aeﬂected
"aften stanting the pump.

ISOLATING THE PUMP




To increase the f{Low

open the outlet valve

slowly until the nequinrned
=", pressure L4 obtained.

To reduce the fLow close
the outlet valve sLowly

until the requiredpressure
L4 ogtaﬁned.q P

NB: CLosing the valve
incrheases the pressunre
on the pump.

NB: Opening the valve
reduces the pressune
on the pump.

REGULATING THE FLOW

-15-



TRAINING/JOB MANUAL

- - T = —— — — - —— - o — - o — -~

LESSON 2 >

ESTIMATED TIME

PREREQUISITE

PERFORMANCE OBJECTIVE:

L2

Water Treatment Plant Operation

TREATING RAW WATER WITH ALUM

1l hour

Lesson 1
A basic knowledge of pump operation

® The trainee will be able to:

activate the equipment to treat naw watern with alum.

@ Under the following condition:

g§rom necall, given the necessary equipment.

@ To this standard:

all procedunes conrnectly penformed.

TRAINING RESOURCES

Equipment and Supplies: Alum tank with connected outlet

Information Sheets:

piping, alum solution, adjustable
sbanner, water, iAformation on
‘pump use, alum pumps, pump con-—
trols, flash mixer, and controls.

L2:15:01 through L2:1S:06.

-16-
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RAINING ACTIVITIES

L2

TRAINER ACTIVITY

TRAINEE ACTIVITY

Read and discuss Information | 1.

Sheets 1.2: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. (orrect
them when necessary.

Read and discuss Informa-
tion Sheets L2:1S8:01 - 02.

Observe and discuss.
Refer to L2:1S5:01 - O6.

State and explain as
requested by trainer.

Practise as requested by
trainer.

-17-




OPERATION BREAKDOWN SHEET L2:1S:01

POSITION W.T.P. QOpexaton TASK __ Openating the nlant
OPERATION Treating haw water with afum
STEPS KEY POINTS
(Significant actions which (Keys to doing the steps
advance the operation efficiently and accurately)

towards completion)

1. Check alum tank. 1. Tank %o be used should contain
a prepared alum solution.
See L2:1S:02.

2. Check afum tank outlfet piping. 2.1 Remove plug Located in the

. : unden side o4 piping. See
LZ:IS:04.

2.2 Remove strainen.

2.3 Wash strainer if clogged.

2.4 Replace strainen.

2.5 Replace plug.

2.6 Open valves 4in piping to allow
solution to go to pump inlet.

3. Select alum pump. “° " 1 3.1 Check plant Log for pump use.

3.2 Sefect pump with Least hours
04§ use.

3.3 Tww selfector switch to the
pump chosen.

4. Set alum pump. C 4.1 Sfacken Lock-nut Located below
~ - and behind setting knob.
4.2 Turn knob to desined setting
(predetermined §rom analytical
results.)

4.3 Tighten fock-nut.

(cont'd next page)

-18-
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OPERATION BREAKDOWN SHEET
{continued)

STEPS

KEY POINTS

5.

60

Start the §lash mixen.

Start the alum pump.

5.1
5.2

5.3
5.4

6.1
6.2

6.3

6.4

6.5

Locate 2he controls.

Tuxn control switch to "on"
position.

Locate §Lash mixenr.
Push flash mixer "stant" button.

Open valve to pump inlet.
Twwn selected pump to "on"

.posdition.

Pull "stop" switch Located over

. pump.

Open valve on ocutlet side of
pump. .

Check {Lash mixing tank to see
that alum {8 §Lowing out of
pipeline into naw watenr.

-19-
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L2:1IS8:02

CHEMICAL DOSING

There are two majof 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 became potable.

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

H in turbidity.

2. Water obtained from some surface dams may need some

minor treatment for clarification. 1In 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 ta 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 lcont'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-



12:IS:03

R A A S N

ALUM TANK WITH PIPING TO PUMP

Lum Tank Alum Tank
)
L5%e
L
!1
Ll
open
0. L
: L
o

. * i
— : Valve - Open to check fon

blockage on obtain
Lest solution

-22-
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L3

TRAINING/JOB MANUAL Water Treatment Plant Operation
LESSON 3 ‘ > TREATING RAW WATER WITH LIME
ESTIMATED TIME 1 hour

PREREQUISITES Lesson 2

Basic knowledge of pump operation

PERFORMANCE OBJECTIVES:

® The trainee will be able to:

activate the equipment to treat naw watern with Lime.

Under the following condition:

from recall given all necessarny equipment.
To this standard:

all procedures cornrectly pernformed.

TRAINING RESOURCES

EQUIPMENT AND SUPPLIES: 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.

Information Sheets: L3:IS:01 and L3:1S:02.

Refer also to L2:1S:03 -~ 06.

NOTE \ The equipment used to add alum to the water is identical
to that used to add lime. Therefore the drawings in Lesson
2 (L2:1IS:03 - L2:1IS:06) are abplicable to the process
described in this lesson on lime. Refer to them as needed.

-26-



RAINING ACTIVITIES

L3

TRAINER ACTIVITY

TRAINEE ACTIVITY

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

Demonstréte and explain the
operations. Refer to
L3:IS:01 - 02.and L2:15:03
- 06. . .

Ask trainees to state

the sequences and explain
the details of the
operations.

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

Read and discuss
Information Sheets
L3:IS5:01 - 02,

Observe and discuss.
Refer to L3:IS:01 - 02
and L2:1IS 03 ~ 06.

State as requested by'
trainer.

Practise the operations.

-27-



- OPERATION BREAKDOUN SHEET' L3:1S:01

>0SITION W.T.P. Operator TASK  Operating the plant
YPERATION : Treating raw watern with Lime
STEPS KEY POINTS
'Significant actions which (Keys to doing the steps
advance the operation efficiently and accurately)

towards completion)

1. Check Lime milL. . 1.1 Use tank with prepared Lime
solution. See L3:18:02 and
| , 12:1S:02. .
2. Mix Lime. 2.1 Sel2et mixer attached to Lime
. miLe,

2.2 Turn swileh 2o "on" position.

2.3 Check to see mixen {8 operating.

3. Check Lime miLL. 3.1 Open test valve.
' . 3.2 Altow to flow for a few seconds.
3.3 Close test valve.

3.4 Open valuve to pump Zubing.

4. Select Lime dosing pump. 4.1 Check plant Log fon pump use.

4.2 Select pump with Least hours
04§ use.

4.3 Tuwn selectonr switch to the
numbern o4 the selected pump.

5. Set Lime pump. | 5.1 Slacken Lock-nut Located behind
* and below setting knob.

5.2 Tunn Aettingjkhob until requined
setting 4s seen through hole
above the setting knob.

(cont.'d next page)

-28-




OPERATION BREAKDOWN SHEET L3:18:01 {conut'd)
(continued) ;

STEPS KEY POINTS

5.3 T4ighten Lock-nut.

6. Start §Lash mixex. ‘ 6.1 Locate the controls.

6.2 Tuwwn controf switeh to "on"
position.

6.3 Locate §lash mixen.
6.4 Push flash mixer "stant” button.

7. Start pump. 7.1 Open vatve to pump inlef.

7.2° Twwn selected switch to "on"
position.

7.3 Pull "stop" switch Located over
mmp.

‘7.4 Open vakue on outlet side of
pump. .

7.5 Check to see of alum is fLowing
out o4 tube into raw water.

NOTE: Refer to L2:1S:03 through 06.

-29-



L3:1IS5:02

e o e R SR e

LIME DOSAGE

Hydrated lime—90% Ca(OH)Z, calcium hydroxide—is mixed
with water. The result is a 5% solution. The result is a
"siurry"——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 ang solidify.

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

-30-



L4

TRAINING/JOB MANUAL Water Treatment Plant Operation
LESSON 4 > TREATING WATER WITH CHLORINE
ESTIMATED TIME 1 hour

PREREQUISITE Lesson 3

PERFORMANCE OBJECTIVE:

@ The trainee will be able to:

manipulate the equipment to treat water with chlonine.
® Under the following condition:

grom recall, given all necessary equipment
and supplies.

To this standard:

all procedunes corrxectly pénﬁo&med.

TRAINING RESOURCES
Equipment and Supplies: Chlorinator and connected delivery
hose, chlorinator controls,
appropriate valves, operating
booster pump, spahner, chlorine
cylinder containing chlorine,
ammonia, extract fan.

Information Sheets: I4:1IS:01 through L4:1IS:07.

STV
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 L4:IS:01 for further explanation.

-31-
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RAINING ACTIVITIES

L4

TRAINER ACTIVITY

‘TRAINEE ACTIVITY

Read and discuss L4:IS:01.

Demonstrate and explain
the operations. Refer to
L4:1S:01 - 07.

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

Ask trainees to praétise
the operations.

Read and discuss L4:1IS:01.

Observe and discuss.
Refer.to L4:IS:01 - 0O7.

State and explain as
requested by trainer.

Practise the operations.

-32-




OPERATION BREAKDOMM SHEET L4:1S:01

>OSITION W.T.P. Openrator

TASK Openating the nlant

D)PERATION Treating waten with chfonrine

STEPS
‘Significant actions which
advance the operation
towards completion)

KEY POINTS

(Keys to doing the steps
efficiently and accurately)

1. Select chloninatonr.

2. Heat up chlorninator

3. lsofate chﬁour{axon.

¢. Tww on water Auppzy 2o
chloninaton.

3.1
3.2

4.1

4.2
4.3

4.4

-33-

Note which chlorinator is
attached to hose Leading %o
the naw waten.

Pre-chloninaton is Labelled "2".

Check and identify the contnols.

Twwn on electricity to
chloninaton.

Twwn on heater to chlorinaton.

Ensure heaten 48 working.

Close balancing valve.

Open valves Lo naw water.

Ensure booster pumps are pumping.
See Lesson 9.

Open valve Leading to chlorinatoh.

Valve 48 Located on wall behind
chlorinator.

Open valves to delivery side.

(cont'd next page)
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OPERATION BREAKDOWN SHEET L4:1S:01 (cont'd)

(continued)
STEPS KEY POINTS
5. Turn on chlorine supply o 5.1 Make sure the extract 5ah L8
chloninaton. ) working.

5.2 Open valve on cylinden connected
Lo coppen winre.

5.3 Check forn Leak by holding a
bottle containing ammonia close
Lo the valve. 1§ white smoke '
develops, therne 48 a Leak. Close
and nepain the valve. -

5.4 Open valve Leading into
evaporaton.

5.5 Repeat 5.3 (alf valves must be
closed ‘n nevernse onden).- NN

5.6 Tuan on manifold controf. Open
valve on outlet of mandifold.

5.7 Repeat 5.5.

5.8 Open valve %o éhﬂpainataa¢

5.9 Repeat 5.5.

5.10 Open valve to selected chlorinaton.

5.11 Repeat 5.5

6. Set chlorinaton. 6.1 Turn Enob on chlorinaton control
clochuise. ‘

6.7 Read setting valve on meter scale.

6.3 Stop twwning knob when nequined

value detenmined by the chemist
is obtained.

NOTES: 1. As noted, chlorination occutp tfwice when preparing watern for use.
Pre-chlonination 48 done to puw watern, and postichlorination is
done fo Zhe wafer that has aready undergone sedimentalion and
filtening. The sequence of pperations for pre-chlorination and
post-chlorination are identikal except fon The followlng points:

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

L4;1S:01 (cont'd)

STEPS

KEY POINTS

Forn post-chlonination, Key|Points 1.1 and 3.2 should nead:
1.1 Note which chforinatoy {6 attached to the hose Leading to

the §iltered waten.
3.2 Open valve to §ilterefl waten.

The balancing vilve 4is opefed when only one chloninator is being
used Lo chlorinate boih nap water and §iltered watenr.
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Ly: IS: 05

[

Place tool hexre
1o operate zhe
valve

Tool {fon

Connection : openrating
§on chlonine valves on
condudlt chlorine

: ’ cylinden/drung,
evaporaton,
and chlorina-
ton

Lon fon

Lornine
cylinden/drum,
evaporator, and
chloninatonr

TYPICAL VALVE ON CHLORINE CYLINDER/DRUM, EVAPORATOR, AND
CHLORTNATOR

-39-
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Valve - operate to regulate
the fLow of chlonine

Chlondine
entens {rom
chlondine
drum

Tuan on after valve
48 openated

N

——

l Valve - open agtexn

o, chlonine
| entens the
evaporaton

b Chlonine
§Lows to the
chloninaton H\§‘____ﬁm

- CHLORINE EVAPORATOR

T 40-
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TRAINING/JOB MANUAL Water Treatment Plant Operation L5

- - - - T — I R e e - - D T - — O = — . e T D G Vel IR e — T = G G- — G - - ==

LESSON 5 > SEDIMENTATION OF CHEMICALLY
TREATED WATER

ESTIMATED TIME 20 minutes

PREREQUISITE Lesson 4

PERFORMANCE OBJECTIVE:

@ The trainee will be able to:

divent waten to the sedimentation tank.

® Under the following condition:

grom necall, given all the necessary equipment
and supplies. ’

To this standard:

all procedunes conrectly pernfonrmed.

TRAINING RESOURCES
Equipment and Supplies: ,Raw water flow meter, plant
capacity, valves.

Information Sheets: L5:I5:0]1 and L5:IS:02.
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TRAINING ACTIVITIES

L5

TRAINER ACTIVITY

TRAINEE ACTIVITY

Read and discuss Information
Sheet L5:IS:01.

Demonstrate and explain the
operations.

Ask trainees to state and
explain the procedure.

- Ask’ trainees to practise

the procedure. Correct them
when necessary. ’

Read and discuss Informa-
tion Sheet L5:1IS5:01.

Observe and discuss.

State and exvlain as
requested by the trainer.

Practise the procedure.
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OPERATION BREAKDOWN SHEET - L5:18:01

POSITION _ W.T.P. Opeagion

OPERATION

TASK Onenating the plant

Sedimentation o4 chemically treated waten

(Significant actions which
advance the operation
towards completion)

STEPS

KEY POINTS
(Keys to doing the steps
efficiently and accurately)

1. Select sedimentation tanks.

2. Open valves. to the selected
sedimentation tanks. .

1.1 Cleanest tanks should be used.

1.2 1§ fLow L8 not at near-maximum
capacity, three tanks (instead
of foun) may be used.

2.1 Valve is Rocated 4in front of tank
along walk between tanks.

2.2 Open the valve sfowly.

2.3 Tww the wheel clockwise.

2.4 Approximately 16 tuins open‘the
valve fully.

2.5 Valve must be opened without
distunbing the §Loc blanket tnat
has §ormed toward the bottom of
the tank.

N.B. Given:Plant capacity = 4000 ms/

No. of tanks = 5
Capacity of each tank = 4

On any given day, plant {4

No. of tanks required 2704
&0

Therefore:

3 Zanks would betinadequal
4 tanks must be selfected.

NOTE:

Refern to L5:1S:02.

000 m>/day = 600 m>/ day
EB

day

treating 2700 m> waten
= 33

e.

-44-
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L5:1S: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 floc, 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 thé sedimentation
tahk, thereby preventing solids from rising to a level where

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

condition of the raw water which is being treated.

-45-
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TRAINING/JOB MANUAL

Water Treatment Plant Operation

LESSON 6 | >

ESTIMATED TIME

PREREQUISITE

PERFORMANCE OBJECTIVE:

@ The trainee will

FILTERING THE WATER

30 minutes

Lesson 5

be able to:

operate the equipment to {iLten the water Leaving
the sedimentation tanks.

Under the following condition:

grom necall, given atll the necessary equipment.

To this standard:

all procedures cornectly done;
gloat valve openration coanrect.

TRAINING RESOURCES

Equipment and Supplies: Filter wash-cycle record, valves

to filter, filter control panel,
float valve connected to filter

outlet.

Information Sheets: 16 :IS:01 throuch L6:IS5:06.
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AINING ACTIVITIES

L6

TRAINER ACTIVITY

'TRAINEE ACTIVITY

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

-« 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 then
when necessary. ‘

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

Observe and discuss.
Refer to L6:IS:01 - O5.

State and explain as
requested by the trainer.

Practise the overations.
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OPERATION BREAKDOMN SHEET

POSITION W.T.P. Operaton

TASK

OPERATION

L6:1S:01

Dnenating the plant

Filterning the waten

STEPS
(Significant actions which
advance the operation
towards completion)

KEY POINTS

(Keys to doing the steps

efficiently and accurately)

1. Select gilten.

2. Open infet valve to f§ilten.

3. Select contrnof pump.

4. Activitate control panel.

5. Check §Loat valve operation.

-48-

1.1

1.2

2.1

2.2

2.3

2.4

3.1

3.2

4.1

151

5.2

Check aeéond sheets to determine
which g§iltern was "waAhed" mosi
necently.

Filtern most necently washed
should be used. Reger %o
L6:1S:06.

Filten inet valve is Located
in gnont of the 5¢£ten See
L6:1S:02.

VazuexA labzttui'”LLtwixnlet
valve.,"”

Valve {8 colour-coded. See

L6:1S:06.

Valve opens clockwise.

Control panels for §ilten are
Located below operation galleny.
Each {iltern has an individual

conthol situated in front of the
§iltern as well.

Tuwwn knob on §ilter contrnol (below
operation galleny) to either "open"
on "auto" position. See L6:1S:03.
Open manhole in front of f§ilten.

Pull down connection to §Loat.
See L6:1S:04.

{cont'd next pagel
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OPERATION BREAKDOWN SHEET CL6:1S;01 (cont'd)
(continued) ~

STEPS KEY POINTS

5.3 Note fLow of water out of filtenr:

1§ §Low does not increase when
connection 48 pulled down,
§ilten should be Lsolated.

-49-
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Le: IS, 04

| aN

o n d ':\\:\

pofftfon :, p
LN Y /4

e Closed

‘/// Position

CHECKING OPERATION oF FLOAT vALvE
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L6:1S: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. 211 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 do:nward and over the
outlet weirs to the fipal 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 ié also an indica-
tion of the effiéiency 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 24 hours.
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L7

TRAINING/JO0B MANUAL Water Treatment Plant Operation
LESSON 7 : > DISTRIBUTING TREATED WATER
ESTIMATED TIME 30 minutes

PREREQUISITE Lesson 6

PERFORMANCE OBJECTIVE: .

@ The trainee will be able to:

trans fer treated waten to the distribution Line.

@® Under the following condition:

§rom necall, given the necessary equipment.
To this standard:

all procedunes correctly performed.

TRAINING RESOURCES
Equipment and Supplies: High-1lift pump and controls,
gate valves, incorporated in
outlet lines.

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

TRAINER ACTIVITY

TRAINEE ACTIVITY

Read and discuss Operation

Breakdown Sheet L7:IS:01.

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

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

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

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

Observe and discuss.
Refer to L7:IS:01 - 06.

State the sequence and
explain as requested by
the trainer.

Practise the operations.
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OPERATION BREAKDOWN SHEET L7:18:01

POSITION W.T.P. Operaton TASK Operating the plant
OPERATION Distnibuting trheated waten
STEPS KEY POINTS
(Significant actions which (Keys to doing the steps
advance the operation efficiently and accurately)

towards completion)

1. Select high-Lift pump. 1.1 Check meterns on pumps for howrs
\ . 04 usage.

1.2 There are three pumps.

1.3 Choose pump with Least howws of
use.

2. Tlsolate the pump. 2.1 Close outlet valves for other
pumps .

2.2 Close outlet valves for selected
pump Lemporarily.

3. Stant high-Li§t pump. . | 3.1 Ensure that all knobs on control
panef are in the "on" position.

3.2 Ensure that the ambern Light,which
_dndicates heaten {8 on, 48 LLit.

3.3 Push the green button Labelled
"stant."

4. Regwlate fLow. _ 4. Open and/on close valves until
’ a predetermined desined pressure
48 obtained.
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ALL gate valves must be closed
Lo prevent back-4Low and/onr
waten hammen when the pump 438

stanted.

ISOLATING THE PUMP

-60-
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PRESSURE GAUGE

The pressure
increases as thel
valve L& closed.

Close to reduce the §Low
and 4inchreasde the pressunre.

PRESSURE GMNIGE

The pressunre
decreases as thef
valve L& opened.

Open to 4incrcase the fLow and
neduce the pressune,

REGULATING THE DISTRIBUTINN PRESSURE
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L8

TRAINING/JOB MANUAL Water Treatment Piant Operation
LESSON 8 TRANSFERRING THE PLANT FROM STANDBY
POWER TO THE MAIN POWER SUPPLY

ESTIMATED TIME 20 minutes

PREREQUISITE Basic knowledge of electrical principles

PERFORMANCE OBJECTIVE:

® The trainee will be able to:

thansgen the plant from standby powen
to the main powern Ssupply.

Under the following condition:
grom necall, given a plani on standby
To this standard:

all procedures correctly penﬁonmed;

TRAINING RESOURCES
Equipment and Supplies: Main control panel, standby/main

change-over control panel.

Information Sheets: . L8:IS:01 through L8:IS:03.

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.

L PP I
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RAINING ACTIVITIES

L8

TRAINER ACTIVITY

TRAINEE ACTIVITY

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

Demonstrate and explain
the procedure. Refer to
L8:I5:01 - 03.

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

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

Read and discuss
Operation Breakdown Sheet
LL8:IS:01.

Observe and discuss.
Refer to L8:1IS:01 - 03.

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

Demonstrate the procedure
as instructed by the
trainer.
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OPERATION BREAKDOWN SHEET | L§:18:01

POSITION W.T.P._ DOpenaton TASK Operating the plant

OPERATION

: STEPS KEY POINTS
(Significant actions which (Keys to doing the steps
advance the operation - efficiently and accurately)

towards completion)

1. Tww control on panel §rom 1.1 Remove Aage,ty key §rom Atandby
standby power (Labelled control.,
"alternator ") to the main power : _
supply (zabe,&eed "mains "). 1.2 Insent "key" into area p)ww:ded
- on main supply panel. See
L8:15:02).

1.3 Tuw safety key clockwise until
At siops. .

1.4 Tuw knob to "on" position.

1.5 Locate standby/main power supply
change-over control in the
sZandby room.

1.6 Tww pointer Lo "mains.”

NOTE: The plant {8 built for 24-hourta-day ope/za/tcon and uses power primarily -
from the isLand's main power shpply. There 44 also a standby ]
genenatorn to supply powen to the plant in the event o4 a power failfure
The operation described 4n thxjs Lesson 45 performed at the end of a
power failure, when the main ppwer supply 44 repaired and )L—cfy fon
use—and the standby unit is np Longer needed.
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TRAINING/JOB MANUAL Water Treatment Plant Operation

LESSON 9 > SUPPLYING ATR AND WATER TO THE PLANT
ESTIMATED TIME 1 hour

PREREQUISITES Knowledge of pumps and electrical principles

PERFORMANCE OBJECTIVE:

’,
L

O The trainee will be able to:

7 P
trniggen the appropriate contrnols zo Auppgi ain and water
' 2o tne plant.

® Under the following condition:
from necallf, given necesdsary equipment and controls.
® 7To0 this standard:

all procedurnes cornectly perfonmed.

TRAINING RESOURCES

Equipment and Supplies: Compressor, electrical controls,

plant log , booster pumps.

Information Sheets: L2:1IS:01, L2:IS:02.
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'RAINING ACTIVITIES

L9

TRAINER ACTIVITY

TRAINEE ACTIVITY

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

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

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

Allow the trainees to
practise the procedure.

Correct them when necessary.

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

Observe and discuss the
operation. Refer to
L9:15:01.

State and explain as °*
requested by the trainer.

Practise the procedure.
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OPERATION BREAKDOMN SHEET 19:18:01

POSITION WI. P Oppsator TASK Opeaating the pfant
OPERATION Supplying ach and waten to the plant
STEPS KEY POINTS
(Significant actions which (Keys to doing the steps
advance the operation efficiently and accurately)

towards completion)

1. Select the compresson. 1.1 Check plant Log for hourns of use
‘ 0f compressons. ‘

' | 1.2 Select compresson with Least
: houns of use.

2. Tuan on power to the compresson. | 2.1 Tuwn Lsolating switch to "on"
. position.

3. Start the compresson. 3.1 Twwn selected compressorn switch
Lo "on" position.

3.2 Pull "stop" button Located
beside the compnesson.

NOTE: Some of the equipment in the plant uses pneumatic insthuments
(e.g., sand §iltens] which|requine a supply of air to function

property.
4. Select booster pumps. 4.1 Chech Log fon punp use.
' 4.2 Choose pumps with Least houns use.
4.3 Choose two pumps to wonrk togethen.
5. Stant pumps. 5.1 Identify the boosten controls.

5.2 Tunn controls to selected pumps
Lo "on" posdition.

5.3 Stowly open infet valve fo pump.

(cont'd next page)
-69-
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OPERATION BREAKDOWN SHEET L9;1S:01 (cont'd)
{continued)

STEPS KEY POINTS

5.4 Pull pump "stop" button.

5.5 SfLowly open the pump's outlet
valves.

-70-
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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, ;he 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 Two Pumps?

As noted above, it is absolutely essential that when the
chlorinatbr is in use it has a continuous supply of water. 1If
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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