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Overview of Course:

Part 1:

V Background of Surface Water Treatment Rules
V Filtration

V Disinfection

V Operations

Part 2:

1. Review of Part 1

2. Reporting Requirements
3. Emerging Issues

4. Resources for Operators
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Part 17 Review
Filtration Types:
A Conventional Filtration (CF) & Direct Filtration (DF) i
a.k.a. fARapid Rateo
i Granular media filtration (Backwashed every 1-2 days)
A Slow sand
i Sand filtration (scraping/harrowed every 1-6 months)
i Ripening (24-hr filter-to-waste)
A Membrane
i Pore size dictates removal (backwash every 30-90 minutes)
i Chemical cleaning
A Cartridge/bag
i Discard/replace clogged filters based on pressure differential
A Diatomaceous Earth (DE)

i Diatoms (remove and replace cake layer) |—| ealth

Part 1 - Review

1989 SWTR
Surface Water Treatment Rule
A Required filtration for most SW and GWUDI (Groundwater
Under Direct Influence).
i States were required to identify GWUDI sources.
A Required pathogen removal/inactivation:
3-log Giardia (99.9%) & 4-log virus (99.99%)
A Limited turbidity in filtered water (combined filter effluent):

T Slow sand/DE/membrane/cartridge/bag:

95% of turbidity readings O 1 NTU; all
i CF/DF:

95% of turbidity readi(replaedonderL™) NTU; al

A Required detectable disinfectant residual.

A Did not address Cryptosporidium. I |€ah—h

Part 17 Review

1998 IESWTR
Interim Enhanced Surface Water Treatment Rule

A Addressed concerns about Cryptosporidium

required 2-log Crypto (99%) removal)

A Lowered turbidity standard for CF/DF systems:
95% of readings O 0.3 NTU,
systems with po(aerdesgandedtoal O1
CF/DF systems under LT1)

A Required Individual Filter Effluent (IFE) turbidimeters
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Background (continued)

2002 LT1
Long-Term 1 Enhanced SW Treatment Rule

A Extended 0.3 NTU requirement to CF/DF systems with
<10,000 population.

2006 LT2
Long-Term 2 Enhanced SW Treatment Rule

ARequires additional Crypto
0.075 oocysts/L in their source water.

A Very few systems are required to install additional

treatment in Oregon. _
Health
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Part 17 Review
Disinfection Requirements for Surface Water

A Surface Water Treatment Rule (SWTR) requires
3-log reduction of Giardia using a combination of
disinfection and filtration

A 2.0 to 2.5-log removal is achieved through
filtration

A 0.5 to 1.0-log inactivation is achieved through
disinfection

A Determines which column of EPA tables used to

calculate CTs (0.5 or 1.0-log)
Health

Part 117 Review
Wh a 't are CT6s?

Altos a way to determine

CT = chlorine Concentration x Contact Time

ADo not confuse ACTO and

Health

Part 117 Review
How do we cal cul at e

A We use the EPA tables to determine the CTs
needed to inactivate Giardia (CTrequired)

I We need to know pH, temperature, and free chlorine
residual at the first user in order to use the EPA
tables.

A Then we compare that with the CTs achieved in
our water system (CT actal)

A CTacwa must be equal to or greater than
CTrequired

Health

Mackey Creek (gravity flow to plant)

So if we were conducting a tracer
study, this is the segment we would
be looking at and determining the
contact time T for.

> Flow, NTU
<—— Sodium hypochlorite

2100009
clearwell/reservoir

|— —  Clresidual, pH, temp, flow

Health
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Part 17 Review
Tracer Studies and Contact Time:
A Used to determine contact time (T) which is used in
calculating CTos
A Determines the time that chlorine is in contact with the
water from the point of injection to the point where it is
measured (sometimes referre
AMay be at or before the 1st user
AMay be more than one CT segment
A Estimates of contact time are not allowed for calculating
CTdés for surface water!
i The degree of short-circuiting is only approximately known
until a tracer study is conducted.
Health
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The shorter the path, the shorter the
contact time (T)
N Superior Circulation
jli 'P|e *lL Baffling Efficiency = 70%
TN v
Perfect Circulation
o[« x= <l Bafling Efciency=100%
Plug flow through a length of pipe
Health
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Part 17 Review
Tracer studies (continued):

A Must redo if peak hour demand flow increases
more than 10% of the maximum flow used
during the tracer study

A Community water systems with populations
<10,000 and non-profit non-community systems
can use the circuit rider to perform a tracer study

A Must submit a proposal to DWS for approval
prior to conducting the tracer study (even if using
the circuit rider).

Health

Part 17 Review
Operations & Maintenance Manual

Keep written procedures on:

A Instrument calibration methods and frequency
A Data handling/reporting

A Chemical dosage determinations

A Filter operation and cleaning

A CT determinations

A Responding to abnormal conditions (emergency

response plan)
Health
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REPORTING REQUIREMENTS

(Part 2)

Health

Overview

A How to fill out the monthly SWTR operating
reports
T How often to record turbidities
i Highest turbidity of the day
i Peak hourly demand flow
i CT calculations
A Common mistakes
A What to do when things go wrong

Health
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How to fill out the monthly SWTR
reports

A There are 4 forms:
i Conventional/Direct
i Slow Sand / Membrane / DE / Unfiltered
i Cartridge
T UV (if used for Giardia credit)

A Must use correct form because each has
questions that must be answered that are
specific to the filtration type

Health
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How to fill out the monthly SWTR
reports

Forms have places to report:
A Turbidity

A Peak Hourly Flow

A CT calculations

A Log inactivation requirement (0.5 or 1.0-log,
CF/DF only)

Health
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Turbidity

A Record how often?
I Conventional and direct: every 4 hours
I SSF, DE & Alternative: daily

A Report CFE turbidities

A Answer questions about IFEs

A Highest turbidity of the day (can be between the
4 hour readings)

Health
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OHA - Drinking Water Program — Turbidity Monitoring Report Form County:
Conventional or Direct Filtration
System Name: D#: WTP-: Month/Year:
Fighes! Reading of
o | G | | | | e
NTU]
1
2
3
4
5
6
7
8
B
10
11
12
13
14
15
16
17
18
19
21

Peak hourly flow

A Report the Peak Hourly Flow

I greatest volume of water passing through the system
during any one hour in a consecutive 24 hr period

A Not the same as Peak Instantaneous Flow

A Report demand flow: flow leaving the clearwell,
not plant flow (in most cases)

Health

OHA - Drinking Water Program — Turbidity Monitoring Report Form County:
Conventional or Direct Filtration
System Name: # WTP-: Month/Year:
Fighest Reading of
ool W | a0 | oenu | oo | o | wow theDay
INTU]
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
Direct Filtration Manthly Summary (Answer Yes or No)
iﬁw;f:;;’;;g;;:ﬁz:;:wmm NTU? ;’: : "“: C“[T:é v;:mﬂay’ Al Cl; residuals at entry point z 0.2 mglT?
Al turbidity readings < IFE” Iriggers? Yos I No® Yes /No
Notes: PRINTED NAME:
SIGNATURE: DATE:
PHONE #: { ) CERT #;

™ Inchuding continuous rbidity data, if applicable, for opimization recording purposes. Compliance values in columns 12 AM” through
8 PN may nol correspond to continuous readings’ maximurm. 7 IFE = Indiid. Filler EM_ (OAR 333-061-0040(1)(e)BAC))

PAGE 10f 2
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Method for determining peak hourly
demand flow

A On a daily basis, use the best available operational
data to identify the hour within the 24 hr period that
had the highest demand flow

A For the hour of highest demand flow:

ACalculate the average flow rate within the one hour
period (i.e., add the flow rates and divide by the
number of data points).

AUse as many data points as possible, preferably no
less than four data points taken at 15 minute

intervals ] [ e alth
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Method for determining peak hourly
demand flow (continued)

A For systems that only have a flow totalizer, spot
check throughout the day to determine the time
of peak demand

A Once that time has been identified (e.g., 8am or
9pm for residential; mid-day for industrial), then
record how much water is used during that hour
each day and divide by 60 minutes to get a peak
hour demand

Health
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~ | —Demand Flow
2000 (gpm)

@@ '@S N QQQ '\@ %Qé &"’V\.& $
/\'. /\44 /\'. /\'4 %» %’. Q‘,» %’. q4

Q

Hereds an example chart, meant to repres
flow through a reservoir used for contact time. The time period shown is from 7am to

9am. What would you say the peak hourly demand flow is?

OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation
System Name: D #: WTP:  MonthiYear: Log Requirement
(Circle One): 05 /1.0
pates | IR | e | Aca Temp | pH | REIUED | o peres o
Tme | fiuserce) | (T) cr cr Flow
[ppmormgiL] | [minutes] | €XT ra ‘:‘;‘; Yes /No [GPM]
1/
2/
3/
41
5/
6/
7/
8/
9/
10/
11/
12/
13/
14/
15
N\
6000
15000} L]
5000
400 ioy
4000 —
300 T~ 2700
3000 2400 3500 <
2000 —1| ~+Demand Flow
(gpm)
1000
0
N ‘3§ Q§ "o§ Q§ °J§ Q® ‘J§ Qé
Q N 5 e N N G - Q
A AY A Ly > ®° > 0

demand flow.

Again, the peak hourly demand flow is the hour within the 24 -hr period of the highest
demand flow. The red line represents the span of 1 hour: 7:30 amto 8:30 am 1
the peak hour.  The avg. of the 4 data points equals 4125 gpm - the peak hourly

Health

28

27
Peak instantaneous flow
6000 N,
5000 '
4000 S S —-+-Demand Flow (gpm)
™~
3000 8 [Peak hour was from 7:30
/4/ am to 8:30 am.
2000 Peak hourly flow = 4125
gpm
1000
0
R S R
N N’ o) A Q N ko) A N
A” A- A~ A~ > E-3 > b -

The highest flow point, 5000 gpm, is the peak instantaneous flow , not the peak

hourly demand flow.
Health

Exercise #4

A Calculate peak hourly ;-
demand flow based on
continuous flow rate data

Questions:
A At what 1-hour interval did PHD occur?

A What is the peak hourly demand flow (gpm)?
Bonus questions:

A If so, what are the advantages/disadvantages?

Why or why not?

29

Bemand Flow [gpe|

A What was the peak instantaneous demand flow (gpm)?

A Is it ok to use the peak instantaneous flow instead for calculating time T?

A Is it ok to use the average daily flow instead for calculating time T?

Health
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Peak Hourly Demand Flow (gpm)

3
b

EE=E=Z=Z=Z==Z==Z==Z=====z=z=z=z=z==z=z=z=z=z=z=z=z-=
5233323333335 3333333333F233F32
BUNEYE8IRYE YR ESLRYELILELFTEEYRYSE
IR IR RS- SSRGS ~ J J EI==  I= R= R ei a I
Questions

A Atwhat 1-hour interval did PHD occur?

A Whatis the peak hourly demand flow (gpm)?

A What was the peak instantaneous demand flow (gpm)?

Bonus questions

A Isit ok to use the peak i 1s flow instead for ing time T2

A If so, what are the advantages/disadvantages?

A Isit ok to use the average daily flow instead for calculating time T? Why or why not?

@’ ) Demand Flow (gpm)
8000

7000
6000
5000

4000

Flowrate (gpm)

3000

2000

1000

o

5:00 AM

5245 AM
600 AM
6:15AM
630 AM
6245 AM
7:15AM
730AM
745 AM
E00AM
815 AM
830AM
845 AM
900 AM
9:15AM
930 AM
945 AM
12:00 PM

Time of day (15 minute intervals)
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Questions:
Atwhat 1-hour interval did PHD occur? 7:00 am to 8:00 am

What is the peak hourly demand flow (gpm)? 6375 gpm (sum 4 data pts & divide by 4)

What was the peak instantaneous demand flow (gpm)? 7500 gpm

Demand Flow (gpm)

Tive ey 15

Health
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A Example of calculate a running hourly average by
averaging the previous 4 data points every 15 minutes.

Time Demand Running Hourly Average Flow
1 Flow
{min) o (gpm)

5:00 AM 500 =
5:15 AM 800
5:30 AM 1000

5:45 AM 1000 -~ 850.0
6:00 AM 1525 A 1,106.3
. 6:15 AM 1800 1,331.3
6:30 AM 3300 1,906.3
6:45 AM 5000 2,906.3
| 7:00 AM 5500 3,900.0
| 715 AM 7500 = 5,325.0
| 7:30 AM 6000 6,000.0
7:45 AM 5800 6,200.0

8:00 AM 6200 —t—

6,375.0 <= Peak Hour Demand

Health

Exercise #4: Calculating Peak Hourly Demand Flow

Bonus questions:
Is it ok to use the peak instantaneous flow instead for calculating time T?

Yes-i t 6s more conservative

If so, what are the advantages/disadvantages?

Advantage - easy to determine.
Disadvantage - may exceed tracer study flow by more than 10%

Is it ok to use the average daily flow instead for calculating time T?

No
Why or why not?

Averaging the whole day would not be conservative enough (it
would not account for sustained period of high flow which is

when it is important for CTs to be met) ] [ . 1th
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How to use the EPA CT tables to
figure out CTrequired

A There are six EPA CT tables based on temp
A Find the correct table based on your water
temperature in degrees Celsius.
AAIC =5/9x (AT 32)
A If water temp is between values, then round down
AExample: for water temp of 12AC, use the
10AC table
AEven if the water temp is 14.9AC, round down
to 10/C

A Water gets more viscous the colder it gets and chemical
reactions take longer, so rounding temp down is more

conservative. ]—[Lalth
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[crorre
e

CT VALUES FOR INACTIVATION OF GiARDIA CYsTs BY FREE CHLORINE A (A L

How to use the EPA CT tables
(cont.)

A There are 7 sections for pH on each table

AFind the section that ¢
pH level

A If your pH is between the choices, then round up
to the higher pH
AExample: if pH of water is 6.8, use the pH 7.0

Health

CTVaLues For INacTivaTiON OF GiariA CysTs Y FRee CHLORINE AT 10° C s
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CTVaLues For INacTivaTiON OF GiariA CysTs Y FRee CHLORINE AT 10° C s

[crorre

msl
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How to use the EPA CT tables
(cont.)

A Use the 0.5 log inactivation column if your plant
is rated at 2.5 log removal for Giardia

A All others use the 1.0 log inactivation column

A Note: unfiltered surface water must achieve the
3-log inactivation through disinfection

Health
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How to use the EPA CT tables
(cont.)

A Match your free chlorine residual on the far left
column

AIf in between, then round up

T Rounding chlorine residual up is more conservative
because as chlorine residual increases at a given pH,
more CT is required

A The point where it intersects with the log
inactivation column is the CT required

A Example: free chlorine residual is 0.6 ppm ] [ Yregor lth
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15 Minute Break

Health
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15 Minute Break

A5 minutes left

In review:

A temp of 12/C,
A pH of 6.8,
A free chlorine residual of 0.6

ACTrequired =36

ARemember é
A CTachieved must be > CTrequwred

(CT achieved = chlorine concentration x contact time)

Health
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15 Minute Break

A10 minutes left

Health

Health
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Exercise #5

A Using EPA CT tables to calculate CTs required

Health
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Exercise #5

A There are six EPA CT tables based on temp

AppEnDIX TABLE 4-1.
CTVawes For INacTivaTIoN OF Giarpia CysTs By FRee CHLORINE AT 0.5° C

Chren
Comemratin i PH=6S =70
ot Log Msctivations Log hnastvations. Log Insctivasons
05| | a8 | an | 26| so [ es | [ 18 | a0 | 25| 30| 05 e s | 20| 26| 30
o | oo | e e on | e m | on
0 | M| @ B | W MR W w | e || @
a8 | | | B | 9| @ us s | u
BEIRIEAEIRIR wi | || s
12 m | e e | e i@ |
W % | 8| ® || m w || @
oA | s W e | oW 1 || @
| @ | s | wa | ms| e W |
2| m| s| e || el o ww o
2 | @ | s a5 || i e we | || ow
2| om| owm | owm s s m mo| s ||
26 | @ | s s || e 18 o om o
2 | @ | | @ | 1| ue| m mo o oa
sl owm| o s || | o W oar | u

Exercise #5: Using EPA CT tables to calculate CTs required

Example #1: Conventional filter plant (2.5 -log)

Example #2: Slow sand filter plant (2 -log)

Example #3: Membrane filter plant (2.5 -log)

49

CT parameters measured at the first user are provided below

Example #1: Conventional filter plant (2.5 -log)
Alemperature: ~ 10AC

AH: 70

AFree chlorine residual: 0.8 ppm

AContact time T: 100 minutes

Example #2: Slow sand filter plant (2 -log)
ATemperature:  16AC

BH: 66

AFree chlorine residual: 0.5 ppm
AContact time T: 46 minutes

Example #3: Membrane filter plant (2.5 -log)
ATemperature:  8AC

PoH: 73

AFree chlorine residual: 1.3 ppm
AContact time T: 100 minutes

50

Directions:  Use the data provided in the examples to determine the CTs
required for giardia inactivation at the treatment plant for that day

Example #1: Conventional filter plant (2.5 -log)
ATemperature: ~ 10AC

foH: 70

AFree chlorine residual: 0.8 ppm

AContact time T: 100 minutes

Example #2: Slow sand filter plant (2 -log)
Alemperature: ~ 16AC

FoH: 66

AFree chlorine residual: 0.5 ppm
AContact time T: 46 minutes

Example #3: Membrane filter plant (2.5 -log)
ATemperature:  8AC

AoH: 7.3

AFree chlorine residual: 1.3 ppm
AContact time T: 100 minutes

51

Answer 3 questions for each

1. What are the CTs required for that day?

2. What was the CT achieved?

3. Were CTs met?

Example #1: Conventional filter plant (2.5 -log)

Example #2: Slow sand filter plant (2 -log)

Example #3: Membrane filter plant (2.5 -log)

52

Exercise #5

A Remember to set the bar high for CTrequired

CTVALUES FOR INACTIVATION OF GuAsoiA CsTs Y FREE CHLORINE AT

;

Health

53

54




Exercise #5

Avoid common mistakes for CTeqired®

I Must round down for temperature
I Must round up for pH
i Must round up for free chlorine residual

Health
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Exercise #5: Use EPA CT tables to calculate CTs required

Example #1: Conventional filter plant (2.5 -lo
ATemperature:  10AC

FoH: 70
AFree chlorine residual: 0.8 ppm
AContact time T: 100 minutes

Minutes Left

Example #2: Slow sand filter plant (2 -log)
ATemperature:  16AC

FpH: 6-6_ . For each example:
AFree chlorine residual: 0.5 ppm
AContact time T: 46 minutes 1. Whatare the CTs required for

that day?
Example #3: Membrane filter plant (2.5 -lo

ATemperature: 8AC 2. Whatwas the CT achieved?

AH: 73

) . 3. Were CTs met?
AFree chlorine residual: 1.3 ppm eretlsme
AContact time T: 100 minutes

Health
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Example #1: Conventional Filter Plant (2.5-log) ~ 1emP = 10AC
pH=70

Residual = 0.8 ppm
Contact Time = 100 min

1. What are the CTs required for that day?_18 (EPA Table)

2. What was the CT achieved? 80 (0.8 ppm X 100 min)

3. were cTs met?_Yes (CT achieved > CT required)

Health

Exercise #5: Use EPA CT tables to calculate CTs required

Example #1: Conventional filter plant (2.5 -lof
ATemperature:  10AC

FoH: 70
AFree chlorine residual: 0.8 ppm
AContact time T: 100 minutes

Example #2: Slow sand filter plant (2 -log
ATemperature: 16AC

FoH: 6.6

AFree chlorine residual: 0.5 ppm

AContact time T: 46 minutes 1. Whatare the CTs required for

For each example:

that day?
Example #3: Membrane filter plant (2.5 -lo:
ATemperature:  8AC
fH: 73
AFree chlorine residual: 1.3 ppm
AContact time T 100 minutes

2. Whatwas the CT achieved?

3. Were CTs met?

Health
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Example #1: Conventional Filter Plant (2.5 -log)

Temp = 10AC
CT Required = 18 pH=70
Residual = 0.8 ppm

Appenpix TABLE 4-3.

CTVavLues ror InacTivaTion ofF Giarpia CysTs By Free CHLORINE A

e s G
mylL Inact ivations Inactivations og |mactivations.
o Log Inctivt Log nactiv (- Log Imct
os| 10 15| 20| 25| 30| os] 10 [ 1s [ 20| 25| 30 |[fosluo [1s [ 20 25] 0
ot [ w| al w| o e nl| || alw| a|el||ols e | oo
; - el a3 |8 | 0| om0
o8 | | 26| s | so | es| s | 15| s | 46| & | | @ [[s) w5 | 3| 6|
T B )| u | s | k| w |
w | v | o| s e wlf w|e|w| el s s(fe]fe]g] ] s m
v | w| om| e s e saff w| ;| s | es| e | w|fuln] e | alm
w6 | | oz oae | ss| oe| s u| w0 e| 6| 9| |ofw o 8|«
18 " ] 43 51 n % i El 51 & [ ] Fal I 61 | e |z
H 15 ] a“ 58 £] 1 17 ] 52 & 87 | 104 il 4 62 83| 103 | 124
22 | s | w| o | s | uf s 1| | s | | | ||all 2| s | ws|owe|
20 | | w| s | e | 1| sl 1| | s | n| s | or ||zl 4| e | s | |
26 | s n| s e | mf s w|ow s | n|oe| ||zl uwls o|w m
20 | w| s | oo | e | w| e 1| 3| s | on|oo|m||zl || s|m|m
s [ w| w2 | es| 1| 5| 1w | w || 3| o |ms||nf e || or|m|w
L
H'ea‘lth
Example #2: Slow Sand Filter Plant (2.0-log) R
T Temp = 16 AC
5%
CT Required = 2 pH=6.6

Residual = 0.5 ppm

VB o
AppenDix TABLE 4-4.

CTVarues For InacTivation of Giaroia CvsTs By Free CHLORINE

Crorin
Coreemin e s Len)
gl Log Insetivansons Log Inactivations Log Insctivations
- —
05| 10| 15 | 20| 25| 30| as| 1o | 15 | 20 | 25| 30 || os [fro] 15 | 20| 25| 30
ol i 25 ol T PO [T A A T P | IS 3 a| s | w
T N T 0 A s | w | 2
113 IR TRy s | 8| o1
1 o wl oz B ss| v oo | m | e s e sl v s| e n
12 of W 7| B| & Hf n|a| w| a|n nfla) w5 e W
14 of 1w | w| 4| s 1| 2 B | o | s | e | uwlflwl v 2| | W
15 o w| | w| @ s n| 2| B | w|ss| w| wflal o 5| |0
12 wl w| 2| m| @ sf n| 2| u| as| || wflal o | e m
2 w| 1w ow | ®m| | s 2| 23| s | 6| se| | ufla| e s e oo
22 w| 2 ;| ®m| w| saf 2| zs| x| 0| 0| wlal e g n|ows
2 w| 2 ;| o w| | 22| s &|eo| 2| wlsll s | 2z o6
28 w2 5| a| u| e 2zfa|a| e a| 3| sfoell ] ol n|om
23 wi o a| n| o | 6| w2 B ¥ w|e|a|sfo] 59 14| m
3 noal w| | u| e u| s w|a|a| n| osfe al
!

Health

59

60

10



Example #2: Slow Sand Filter Plant (2.0-log) Temp = 16AC

pH=6.6
Residual = 0.5 ppm
Contact Time = 46 min

1. What are the CTs required for that day?_ 24 (EPA Table)

2. What was the CT achieved? 23 (0.5 ppm x 46 min)

3. were cTs met?_No (CT achieved < CT required)

Health

Example #3: Membrane Filter Plant (2.5-lo

Temp = 8AC
CT Required = 31 pH=73
Residual = 1.3 ppm

AppenDix TaBLE 4-2.
CTVaLues For InacTivaTioN OF GiarDIA CysTs BY FREe CHLORINE n1|5. CI

Chiorir

mall Log Instivaions Log Inactivations Lo Iectvations

04 ] | e | w6 || s | e | se | i3z | 1es | e || 3 | 99 [ue | s | i | oass
06 all o e | nd | v |l s | e |02 e [ | @4 || o | om0 | 1az | 63 | &3 | 20
as n 8 | 17 | M6 |15 || 35| 7 |15 |40 [ 175 | 20 || 42 | 84 |1 | 68 [ m0 | 252
1 awl e | s | mo | s | e || 3| 72 |08 | [ w0 | 2:e || a3 | w1 (10 | 173 | 2 | 20
1 ol g1 | s | v | vs3 | ws || os7 | o | m o e |2 || oas | s |13 | s | w3 | 267
4 S| e | s | wes | wse | ve7 || e | 76 [ 1w |18t [ me | 227 || s | om0 |7 | s | oz | 2w
6| 96 | 126 | w0 | 1m2 [ 3| 77l 1i6 | 155 | 193 | 232 || 47 | W w1 | W | 24 | ;0
L] al es| s | | e[ e || s0 | 79 |19 | 158 |19 | 2% || 48 | %6 w4 | 1w | 239 | 207
2 sl e w0 | am | e | a0 || o | @ |12 e | a3 M3 | @ U7 | 196 | 245 | 204
22 3 w2 | 13 [ 1| 24 || 41 | @3 |12 | 65 | 27 | Me || S0 100 | 150 25
24 sl m | ws | s | | zee || a2 | s |1z | e |20 | s || s [we |3 | a4 | 255 | 308
26 sl mwi w2 | | a3 43| e |12 |72 [ 215 | sk || 52 |4 |56 | 28 | 200 | 32
28 sl 72| ws | us | wn| a7 || 44| e |13 | 175 | 219 | 63 || 53 |6 s | 212 | 265 | 318
3 sl e om | aa | ooed | o1 || as | s |13 | 17e | w3 | see || s4 w8 (162 | 216 | 2 | 324
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Example #3: Membrane Filter Plant (2.5-log) Temp = 8AC
pH=73

Residual = 1.3 ppm
Contact Time = 100 min

1. What are the CTs required for that day?_31 (EPA Table)

2. What was the CT achieved? 130 (1.3 ppm x 100 min)

3. were cTs met?_Yes (CT achieved > CT required)

Health

Exercise #5: Using EPA CT tables to calculate CTs required

Directions:  Use the data provided in the examples below to determine the CTs required for giardia inactivation at the
treatment plant for that day

Example #1: C filter plant (2.5 -log) Example #3: Membrane filter plant (2.5 -log)
CT parameters measured at the 15 user as follows: CT parameters measured at the 15 user as follows:
ATemperature: 10AC ATemperature:

FpH: 7.0 FoH: 73

AFree chlorine residual: 0.8 ppm AFree chlorine residual: 1.3 ppm

Acontact time T: 100 minutes Acontact time T: 100 minutes

What are the CTs required for that day? 18 What are the CTs required for that day? 31

What was the CT achieved? 80 What was the CT achieved? 130
Were CTs met? Yes Were CTs met? Yes

Example #2: Slow sand filter plant (2 -lo

CT parameters measured at the 15 user as follows:
16AC

ATemperature:

HpH: 6.6

AFree chlorine residual: 0.5 ppm
Acontact time T: 46 minutes

What are the CTs required for that day? 24
What was the CT achieved? 23
Were CTs met? No
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Bonus :  Use the data provided below to determine the CTs required for virus
inactivation at the treatment plant for that day

CT parameters measured at the 1t user as follows:
ATemperature: 10AC
FpH: 70

Tabie A7, CT Values for Inactivation of Viruses by Free Chiorine’

3.0.0g

What log inactivation is required for viruses in surface water?
What are the CTs required for viruses that day?

Assuming a contact time T of 30 minutes, what free chlorine concentration is needed to meet
the CT required above?

4. What does this tell you about meeting the CT requirements for viruses compared to meeting
the CT requirements for giardia?
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Bonus . Use the data provided in the examples below to determine the CTs required for virus inactivation at the treatment
plant for that day

CT parameters measured at the 13 user as follows:
Aremperature: 10AC
FoH: 70
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What log inactivation is required for viruses in surface water? 4.0 -10Q

What are the CTs required for viruses that day? 6

Assuming a contact time T of 30 minutes, what free chlorine concentration is needed to meet the CT
required above? 0.2 ppm

What does this tell you about meeting the CT requirements for viruses compared to meeting the CT
requirements for giardia? If you meet CT requirements for giardia. then you
automatically meet them for viruses (i.e. it takes more CTs to inactivate

Giardia than it does for viruses ] [ Yregor lth
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