ESSENTIALS OF SURFACE WATER TREATMENT TRAINING

Exercise#1: Tracer studies

Directions: Look at the diagram and answer the questions.

Figure 1: Water Treatment Plant

Smith
Creek

~—” NTU, flow

NTU

Two houses
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Reservoir

75,000 D‘

——— " Flow
Y
To distribution

Questions:

Flow control
valve: 270
gpm max

Slow sand Slow sand
filter #1 filter #2
<—

16.1’ max volume

10.5’ min volume

1. If this was your treatment plant, highlight thetpafrthe plant where you might conduct a

tracer study.

2. In a “worst-case scenario” tracer study, what wdabkflow rate be?

3. In a “worst-case scenario” tracer study, what wdbhklclearwell level be?
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Exercise #1: Tracer studies
Directions: Look at the diagram and answer the questions.

Figure 1: Water Treatment Plant
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Clearwell 224D,000 gal
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Questions:

1. If this was your treatment plant, highlight thetpafrthe plant where you might conduct a
tracer study.

2. In a “worst-case scenario” tracer study, what wdahklflow rate be? 270 apm

3. In a “worst-case scenario” tracer study, what wdhklclearwell level be?0.5 feet



ESSENTIALS OF SURFACE WATER TREATMENT TRAINING

Exercise #2: Proper sampling locationsin a treatment plant for turbidity,
chlorineresidual, and TOC

Directions: Mark on the diagrams the proper sampling locatiorestreatment plant for all of the

following:
* Raw turbidity

» Individual filter effluent turbidity (IFE)
» Combined filter effluent turbidity (CFE)

¢ Chlorine residual
 Raw TOC & alkalinity
* Filtered TOC

Source water

Sodium hypochlorite
Alum

Rapid mix - Polymer capability
\
1
Flow *~~——
Flocculation
Basin
Sedimentation
____Basins ___
Backwash| [ ]
settling
lagoon @ Transfer pump (up to filters)
Flow <«----
< Sodium hypochlorite
@ececccceceee Polymer capability
@ecececesceee Alum capability to recreate floc
if needel
A 4
Rapid Rapid
sand sand
filter #1 filter #2
eececececcseeSodium hypochlorite capabili
5 MG Clearwell

!

To distribution system



* Raw turbidity

» Individual filter effluent turbidity (IFE)

» Combined filter effluent turbidity (CFE)
* Chlorine residual

 Raw TOC & alkalinity

* Filtered TOC

Basket strainer w/ auto backwash

12" pipe from river to wet well

r——» Flow
A4 A 4
Filter skid 2: Filter skid 1:
125 gpm max 125 gpm max

4

v

B
[

1400 gallon
buffer tank (wet
well for booster

pumps) Sodium hypochlorite
, Soda ash
(2) 15 hp variable

speed VT booster
pumps

———-> Flow

72" x 150’ pipe used for contact time

To distribution system

(2)5hp VT
booster pumps
lead/lag, 250
gpm each
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Exercise #2: Proper sampling locationsin a treatment plant for turbidity,
chlorineresidual, and TOC

Directions: Mark on the diagrams the proper sampling locatiorestreatment plant for all of the
following:

* Raw turbidity

 Raw TOC & alkalinity

» Individual filter effluent turbidity (IFE)

» Combined filter effluent turbidity (CFE)

» Filtered TOC

* Chlorine residual

Source water

Gr—— R AW turbidity, raw TOC & alkalinity
Sodium hypochlorite
Alum

Rapid mix - Polymer capability
\
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lagoon @ Transfer pump (up to filters)
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* Raw turbidity
 Raw TOC & alkalinity

» Individual filter effluent turbidity (IFE)

» Combined filter effluent turbidity (CFE)
* Filtered TOC

* Chlorine residual

| FE turbidity ==

(2) 15 hp variable
speed VT booster
pumps

Basket strainer w/ auto backwash

r——» Flow
A4 A 4
Filter skid 2: Filter skid 1:
125 gpm max 125 gpm max

12" pipe from river to wet well

4
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raw TOC &
alkalinity

H
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CFE turbidity, filtered TOC

1400 gallon
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well for booster ) )
pumps) Sodium hypochlorite
///
, , Soda ash
______ — /
/
__________ -
——— Flow

72" x 150’ pipe used for contact time

Chlorineresidual

To distribution system

(2)5hp VT
booster pumps
lead/lag, 250
gpm each



ESSENTIALS OF SURFACE WATER TREATMENT TRAINING

Exercise #3: Creating a chemical feed pump curve

Directions. Usethe data provided in the examples below to create a pump curve. Pump curves
should be smooth and fairly linear. A bouncing or jagged pump curve indicates the pump needs
maintenance. Maintenance needed may include cleaning, diaphragm replacement and/or seal

replacement.

Feed pump #1 pump curve data:

Setting Time Volume Flow Rate
% Speed Minutes ml ml/min
10% 3 60 20
20% 3 360 120
30% 3 420 140
40% 3 810 270
50% 3 900 300
60% 1 450 450
70% 1 400 400
80% 1 525 525
90% 1 530 530
100% 1 575 575

Plot the data points on the graph. Does the pump need maintenance?

Chemical Feed Pump #1 Calibration Curve
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Feed pump #2 pump curve data:

Setting Time Volume Flow Rate
% Speed Minutes ml ml/min
10% 3 120 40
20% 3 270 90
30% 3 480 160
40% 3 690 230
50% 3 960 320
60% 1 400 400
70% 1 460 460
80% 1 500 500
90% 1 540 540
100% 1 560 560

Plot the data points on the graph. Does the pump need maintenance?
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Bonus question: Referring to feed pump #2 data above, if you normally have your speed set at
50% in order to maintain 1 ppm of chemical, what speed do you need to changeit to if you do a
new pump curve and get the following results:

Feed pump #2 NEW pump curve data

Setting Time Volume Flow Rate

% Speed Minutes ml ml/min
10% 3 60 20
20% 3 120 40
30% 3 270 90
40% 3 480 160
50% 3 690 230
60% 1 320 320
70% 1 400 400
80% 1 460 460
90% 1 500 500
100% 1 540 540

Answer:




ESSENTIALS OF SURFACE WATER TREATMENT TRAINING

Exercise #3: Creating a chemical feed pump curve

Directions. Usethe data provided in the examples below to create a pump curve. Pump curves
should be smooth and fairly linear. A bouncing or jagged pump curve indicates the pump needs
maintenance. Maintenance needed may include cleaning, diaphragm replacement and/or seal

replacement.

Feed pump #1 pump curve data:

Setting Time Volume Flow Rate
% Speed Minutes ml ml/min
10% 3 60 20
20% 3 360 120
30% 3 420 140
40% 3 810 270
50% 3 900 300
60% 1 450 450
70% 1 400 400
80% 1 525 525
90% 1 530 530
100% 1 575 575

Plot the data points on the graph. Does the pump need maintenance?

Yes (jagaged line)
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Feed pump #2 pump curve data:

Setting Time Volume Flow Rate
% Speed Minutes ml ml/min
10% 3 120 40
20% 3 270 90
30% 3 480 160
40% 3 690 230
50% 3 960 320
60% 1 400 400
70% 1 460 460
80% 1 500 500
90% 1 540 540
100% 1 560 560

Plot the data points on the graph. Does the pump need maintenance?NO (Straight-ish,

smooth line)
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Bonus question: Referring to feed pump #2 data above, if you normally have your speed set at
50% in order to maintain 1 ppm of chemical, what speed do you need to changeit to if you do a
new pump curve and get the following results:

Feed pump #2 NEW pump curve data
Setting Time Volume Flow Rate
% Speed Minutes ml ml/min
10% 3 60 20
20% 3 120 40
30% 3 270 90
40% 3 480 160
50% 3 690 230
60% 1 320 320
70% 1 400 400
80% 1 460 460
90% 1 500 500
100% 1 540 540
Answer: 60%
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