Essentials of Surface Water
Treatment
(Part 2)

Oregon Health Authority
Drinking Water Services
www.healthoregon.org/dws

Oregon 1 h
Healtt
uthority

Background (continued)

* 1998 Interim Enhanced Surface Water Treatment Rule
(IESWTR)

» Addressed concerns about Crypto (required 2-log removal)

« CF/DF: Lowered turbidity standard to 95% of readings < 0.3
NTU, all readings <1 NTU for systems with population
210,000.

* Required Individual Filter Effluent (IFE) turbidimeters

Health

Overview of 2-Part 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 w/Exercises #4 - #6
3. Emerging Issues

4. Resources for Operators
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Background (continued)

* 2002 Long-Term 1 Enhanced Surface Water
Treatment Rule (LT1)

-Extended 0.3 NTU requirement to systems
with <10,000 population.

» 2006: LT2 requires additional Crypto treatment for
systems with = 0.075 oocysts/L in their source
water.

— So far only one water system is required to install

additional treatment in Oregon. Oregon
Health

Background of Surface Water Treatment
Rules

* 1989: SWTR required most SW and GWUDI
(Groundwater Under Direct Influence) systems to filter.

+ States required to identify GWUDI sources.

* Required 3-log (99.9%) Giardia and 4-log (99.99%) virus
removal.

* CF/DF: 95% of turbidity readings < 0.5 NTU; all <5 NTU

+ Slow sand/DE/alt: 95% of turbidity readings < 1 NTU; all
<5NTU

* Required detectable disinfectant residual.
+ Did not address Cryptosporidium.
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Filtration Types:

» Conventional & Direct (Rapid Rate)
— Backwashing
» Slow sand
— Scraping/harrowing
— Ripening (24-hr filter-to-waste)
* Membrane
— Backwash
— Chemical cleaning
» Cartridge/bag

— Discard/replace used filters

Health




Disinfection Requirements for
Surface Water

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

» 2.0 to 2.5-log removal is achieved through
filtration

* 0.5 to 1.0-log inactivation is achieved through
disinfection

» Determines which column of EPA tables used to

calculate CTs (0.5 or 1.0-log)
Health

Tracer Studies and Contact Time:

« Used to determine contact time (T) which is used in
calculating CT’s

» Determines the time that chlorine is in contact with the
water from the point of injection to the point where it is
measured (sometimes referred to as the “CT segment”)

» May be at or before the 1st user
« May be more than one CT segment

« Estimates of contact time are not allowed for calculating
CT’s for surface water!

— The degree of short-circuiting is only approximately known
until a tracer study is conducted.

What are CT’s?

 It's a way to determine if disinfection is adequate

L CT = Chlorine Concentration x Contact Time

* Do not confuse “CT” and “Contact Time”
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How do we calculate CT’s?

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

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

* Then we compare that with the CTs achieved in
our water system (CTactual)

*  CTactual must be equal to or greater than
CTrequired
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Mackey Creek (graviy flow to plant)
So if we were conducting a tracer
e Study, this is the segment we would
be looking at and determining the
DDDDD contact time T for.
> Flow, NTU
#—— Sodium hypochlorite
2100009
clearwellresarvoir
— —» Ciresidual, pH, temp, flow
s oo ()wunnlth
reitenbush River istrbuton system
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The shorter the path, the shorter the
contact time (T)

AR Superior Circulation
§|¢ ?ll' Baffling Efficiency = 70%
Perfect Circulation

d d Top View
+(x x>l Baffng Efciony = 100%

Plug flow through a length of pipe

.
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Tracer studies (continued):

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

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

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

Health

Overview

» How to fill out the monthly SWTR operating
reports
— How often to record turbidities
— Highest turbidity of the day
— Peak hourly demand flow
— CT calculations
* Common mistakes

* What to do when things go wrong

Health
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Operations & Maintenance Manual

Keep written procedures on:

* Instrument calibration methods and frequency

+ Data handling/reporting

» Chemical dosage determinations

« Filter operation and cleaning

» CT determinations

» Responding to abnormal conditions (emergency

response plan)
Health

How to fill out the monthly SWTR
reports

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

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

Health
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REPORTING REQUIREMENTS

Health
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How to fill out the monthly SWTR
reports

Forms have places to report:
e Turbidity

» Peak Hourly Flow

* CT calculations

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

Health
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Turbidity

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

» Report CFE turbidities

» Answer questions about IFEs

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

Health

or Direct Filtration
95% of the 4-hour turbidity readings < 0.3 NTU? Yes / No

Monthly Summary (Answer Yes or No)
CT's met everyday?

Al the 4-hour turbidity readings < 1 NTU? Yes/No (see back) Al Cl, residuals at entry point 2 0.2 mg/?
Al turbidity readings < IFE triggers? Yes INo? Yes I No
b PRINTED NAME:

SIGNATURE: DATE:

PHONE #: ( ) CERT#:

Including continuous turbidity data, if applicable, for oplimization recording purposes. Compliance values in columns -12 AM" through
“8 PM" may not correspond to continuous readings’ maximum. 2 IFE = Individ. Filter Eff. (OAR 333-061-0040(1)(e)(B&C))

PAGE 1 of 2

Health
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Peak hourly flow

* Report the Peak Hourly Flow

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

* Not the same as Peak Instantaneous Flow

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

23

Method for determining peak hourly
demand flow

» 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

» For the hour of highest demand flow:

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

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

intervals éalth
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OHA - Drinking Water Program — Turbidity Monitoring Report Form County:
Conventional or Direct Filtration
System Name: D#: WTP-: MonthrYear:
Highest Reading of
DAY 12 AM 4AM 8AM NOON apm 8PM i ey
INTU] INTU] INTU] INTU] INTU] INTUL
INTU]
1
2
3
4
5
6
7
8
9
10
"
12
13
14
15
16
17
18
19
20
OHA - Drinking Water Program — Turbidity Monitoring Report Form County:
Conventional or Direct Filtration
System Name: D WTP-: MonthrYear: |
Highest Reading of
DAY 12 AM 4AM 8AM NOON apm 8PM i ey
INTU] INTU] INTU] INTU] INTU] INTUL
INTU]
1
2
3
4
5
6
7
8
9
10
"
12
13
14
15
16
17
18
19
21
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Method for determining peak hourly
demand flow (continued)

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

» 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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OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation

System Name: D #: WIP-  Month/Year: Log Requirement
(Circle One): 05/1.0

Dat Minimum Cl Contact Actual Required s Peak Hourly
e | e, | e | o | e | e | THT) orwet | o
[ppmormg/L] | [minutes] cXT rel tai?:.s Yes / No [GPM]
1/
2/
3/
4/
5/
6/
71
8/
9/
10/
1/
12/
13/
14/
15
6000
5000
4000
T~ \\
3000 = ~ —+Demand Flow
|
2000 (gpm)
1000
0
S AN
E AR, SN SR N S
AT AT AT AT T e Y T o

Here's an example chart, meant to represent continuous readings that shows demand
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?

6000 (A
5000 00— ] ]
400 4000 510&
4000 3500
300 —~— 2700
3000 12400 — sy |
2000 — | —~-Demand Flow
m
1000 (gpm)
0
S
(AP SR S S S S S S
o S 2 S S e P

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 am to 8:30 am —
the peak hour. The avg. of the 4 data points equals 4125 gpm - the peak hourly

demand flow. ]—[Lalth
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Peak instantaneous flow
6000 N
5000 N
4000 - ~ —+-Demand Flow (gpm)
\
3000 = " [Peak hour was from 7:30
|+ am to 8:30 am.
2000 Peak hourly flow = 4125
1000 e
0
RN S
Q N 5 3 Q N ) ™ N
AT A A A ° ko) 7 * o
The highest flow point, 5000 gpm, is the peak instantaneous flow, not the peak
hourly demand flow.
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Exercise #4 ;:;a.; .

+ Calculate peak hourly : L T
demand flow basedon - !}
continuous flow rate data '

Questions:

¢ At what 1-hour interval did PHD occur?
* What is the peak hourly demand flow (gpm)?

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

Bonus questions:

« Is it ok to use the peak instantaneous flow instead for calculating time T?
« If so, what are the advantages/disadvantages?

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

Why or why not? ]—[Lalth
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Peak Hourly Demand Flow (gpm)

bl
=

E 222222222
R EEEEEEEEEEEEEEEEESEEEE S
BRRESN8SS 2338038 RY82R388R%8
AR A A EESEER NN ASEasdadaddsgsssSdaaon
Questions:

* Atwhat 1-hour interval did PHD occur?

*  What is the peak hourly demand flow (gpm)?

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

Bonus questions:

« Isit ok to use the peak instantaneous flow instead for calculating time T?

« If so, what are the advantages/disadvantages?

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

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

Time D?:'I'::d Running Hourly Average Flow
(min) m (gpm)
5:00 AM
5:15 AM
5:30 AM
5:45 AM 1000 - 850.0
6:00 AM 1525 L — 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
7:15 AM 7500 1 5,325.0
6000 | 6,000.0
5800 6,200.0
6200 -4 6,375.0 <= Peak Hour Demand

Health
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Demand Flow (gpm)

Peak Instantaneous Demand _|——
8000

7000

5950,
6300

6000 -

5000

3900
3950,

3
3300
2900
2850
>» 3300
2400
2775
600

{

00

Flowrate (gpm)
8
8

3000

2000 -

000

1000

Sss3s=sssss3sssslssssssssss3ss3353s3
T3z 9dzT=xz3I|zzIIIII=T=zT3T3z3x333:
FEEEEEEEASTiS)e e E S8 5554994

Time of day (15 minute intervals)

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 - it's 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 Oreaoh h

Authorit
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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 Flaw (gpm}

Health
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How to use the EPA CT tables to
figure out CTrequired

* There are six EPA CT tables based on temp
» Find the correct table based on your water
temperature in degrees Celsius.
*+°C=5/9x (°F —32)
« If water temp is between values, then round down
» Example: for water temp of 12°C, use the
10°C table
* Even if the water temp is 14.9°C, round down
to 10°C

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

conservative. }[@th
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CTVALUES FOR INACTIVATION OF GIARDIA CYsTs BY FREE CHLORINE A
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How to use the EPA CT tables
(cont.)

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

 All others use the 1.0 log inactivation column

* 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.)
» There are 7 sections for pH on each table

» Find the section that corresponds to your water’s
pH level

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

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

» Match your free chlorine residual on the far left
column

« If in between, then round up

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

* The point where it intersects with the log
inactivation column is the CTequired

« Example: free chlorine residual is 0.6 ppm ()"”w”l h
Healt

thorit
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CTVALUES For INACTIVATION OF GIARDIA CYsTs BY FREE CHLORINE AT|1
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15 Minute Break

* 10 minutes left

Health
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In review:

» temp of 12°C,

* pHof6.8,

« free chlorine residual of 0.6

® CTrequired = 36

* Remember...
" CTachieved must be > CTrequired

(CT achieved = chlorine concentration x contact time)

Health
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15 Minute Break

calth

Authority
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15 Minute Break

* 5 minutes left

Health
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Exercise #5

» Using EPA CT tables to calculate CTs required

Health
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Exercise #5

» There are six EPA CT tables based on temp

ApPENDIX TABLE 4-1.
CT VAaLUEs For INACTIVATION oF GIARDIA CysTs BY FRee CHLORINE AT 0.5° C

Chicrine
Comertration PH<6 PH=65 PH=70
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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)
eTemperature:  10° C

opH: 7.0

oFree chlorine residual: 0.8 ppm

sContact time T: 100 minutes

Example #2: Slow sand filter plant (2-log)
eTemperature:  16° C

opH: 6.6

oFree chlorine residual: 0.5 ppm
eContact time T: 46 minutes

Example #3: Membrane filter plant (2.5-log)
eTemperature:  8°C

opH: 7.3

oFree chlorine residual: 1.3 ppm

eContact time T: 100 minutes

Health
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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)

Health
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Answer 3 questions for each example...

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)

Health
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CT parameters measured at the first user are provided below

Example #1: Conventional filter plant (2.5-log)
eTemperature:  10° C

epH: 7.0

Free chlorine residual: 0.8 ppm

eContact time T: 100 minutes

Example #2: Slow sand filter plant (2-log)
eTemperature:  16° C

epH: 6.6

oFree chlorine residual: 0.5 ppm
eContact time T: 46 minutes

Example #3: Membrane filter plant (2.5-log
eTemperature: 8°C

epH: 7.3

eFree chlorine residual: 1.3 ppm
eContact time T: 100 minutes

Health
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Exercise #5

+ Remember to set the bar high for CT oqyireq

p,
CTVALUES FOR INACTIVATION OF GiaRDIA CsTs Y Free Chiorme aT[T0°C|  /*

A<t

Health
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Exercise #5

Avoid common mistakes for CT qireq: -

— Must round down for temperature
— Must round up for pH
— 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-log)
eTemperature: 10° C

opH: 7.0
Free chlorine residual: 0.8 ppm
«Contact time T: 100 minutes

Example #2: Slow sand filter plant (2-log)
eTemperature: 16° C

*pH: 6'6_ . For each example:
Free chlorine residual: 0.5 ppm
«Contact time T: 46 minutes 1. What are the CTs required for
that day?
Example #3: Membrane filter plant (2.5-log)
eTemperature: 8° C 2. Whatwas the CT achieved?
opH: 7.3
. . . Wi T ?
oFree chlorine residual: 1.3 ppm sh OB
eContact time T: 100 minutes

Health

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

Temp = 10° C
CT Required = 18 pH =70
Residual = 0.8 ppm

AppenDIX TABLE 4-3.
CT VaLUEs For INACTIVATION OF GIARDIA CysTs BY FREE CHLORINE A

Chiorine
Concentration PH<6 PH=65 | PH =70 I
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05| 10| 15| 20| 25| 30| 05| 10 | 15 | 20 | 25 | 30 |[fos] 10 | 15 | 20 | 25| 30
04 | 12| 2| m | a9 | e| 73| 15| 29 | 4 | 59| 73| s |[Jur) 35 | s2 | 69| w |10
3% | s | 1| 8|07
08 | 13| 2] 30| s2] es| ] 15| 31 [ a6 | o1 | 77| o [fisd v | 55 | 13| 2|10
T T T L L L 1 T v | s | 5| w1
12 | B3| 27| 40| s3] 67| || 16| 32 | 48 | 3| 79| 5 |[Juof 3 [ 57 | 76| 95 |14
14 | w| oz | a| s | e8| 2|l 16 33 | 4 | 65 | 82| s [[Juof 39 [ | 7| @ |16
16 | 1| 28| 42| ss| 69| 83|l 17 33 | so| e | 83| 9 [[Jaof 40 [ 60 | 79| 99 | 119
18 | w| 29| a3 | 57| 72| 86|l 17| 34 | 51| e | sa |00 |[Jaof 41 |61 | 81| 102 |12
2 | 15| 29| aa | sa| 73| 7| 17| 35 | s2 | 69 | a7 |04 |[far)l a1 | 62 | 83| 103 | 120
22 | 15| 30| 45 | s | 74| 89|l 1@ 35 | s3 | 7o | 8 |05 Q1) 42 | 64 | 85 | 106 | 127
24 | 15| 0| 45 75| 90 || 18| 36 | sa | 71| a9 |07 |22l 43 | 65 | 86| 108 | 129
26 | 15| 3| 46 | e | | 92| 1e| 3 | ss | 73| 92| 10 |Qazfl 4 | e | 87| 109 |13
28 | 6| 3| a7 | 62| | 93|l 19| 3 | s | 7 | 83| m |J2z2f 45 [ e | 89| 12|13
3 | 16| 32| 48 | 63| 79| 95| 9| 3 | 57 | 75 | o4 [z |3 46 | 69 | 91| 14|13
—
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Example #1: Conventional Filter Plant (2.5-log) ~ Temp = 10°C
pH =7.0

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

Example #1: Conventional filter plant (2.5-log)
eTemperature: 10° C

opH: 7.0
oFree chlorine residual: 0.8 ppm
«Contact time T: 100 minutes
Minutes Left
Example #2: Slow sand filter plant (2-log) P
eTemperature: 16° C
*pH: 6'6_ . For each example:
Free chlorine residual: 0.5 ppm
«Contact time T: 46 minutes 1. What are the CTs required for

that day?
Example #3: Membrane filter plant (2.5-log)
eTemperature: 8°C

2. Whatwas the CT achieved?

opH: 7.3 -
oFree chlorine residual: 1.3 ppm SRUCECE et
eContact time T: 100 minutes

Health

59

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

CT Required = 24 pH = 6.6
Residual = 0.5 ppm

ApPENDIX TABLE 4-4.

CT VALUEs For INACTIVATION OF GIARDIA CysTs BY FREE CHLORINE A

mglL Log Insetivations Log Inactivations Log Insctvations.

O = 16, 33 Al 49, 10, 0, 20, 9, 49, S o) 35 47 58 0

06 g 17 25 33 42 50 10 20 30 40 50 60 12 24 36 48 60 72

0. 9 7 26 35 43 52 10 0 31 4T 51 61 | F) 37 49 61 3

16 9 19 28 37 47 56 n 22 33 44 55 66 13 26 40 53 66 9

26 10 20 31 a1 51 61 12 24 37 49 61 73 15 29 44 59 73 88
)
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Example #2: Slow Sand Filter Plant (2.0-log) Temp = 16° C
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

Authori

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

CT parameters measured at the 1= user as follows: CT parameters measured at the 1% user as follows:
«Temperature: 10°¢C «Temperature: 8C

pH: 7.0 pH: 73

«Free chlorine residual: 0.8 ppm «Free chlorine residual: 1.3 ppm

«Contact time T: 100 minutes «Contact 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-log]

CT parameters measured at the 1% user as follows:
C

«Temperature: 16°
pH: 6.6

+Free chlorine residual: 0.5 ppm
«Contact time T: 46 minutes

What are the CTs required for that day? 24
What was the CT achieved? 23
Were CTs met? No

Health
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Example #3: Membrane Filter Plant (2.5-lo

Temp =8°C
CT Required = 31 pH =73
Residual = 1.3 ppm

AppENDIX TABLE 4-2.
CT VaLUEs For INACTIVATION OF GIARDIA CysTs BY FREE CHLORINE AT|5 0 CI

64

=
Pl P | -5 - as
moll Log Inectivations Log Inactivations Log Inactivations.
05 10 15 20 25 30 05 10 15 20 25 30 05 10 15 20 25 30
w ||= P T I I e I e I I I e P A e
06 29 51 86 14 143 [ 171 34 68 102 136 110 204 4 81 122 163 203 | 244
08 29 88 1 146 | 175 35 70 105 140 175 210 42 84 126 168 210 | 252
YLD S| G || v e | B %[ || T | Be ||l & |& |0 || |
P E IR R A R B A DR R R R R R
14 31 62 94 125 156 | 187 38 76 1 151 189 21 46 9 137 183 28 | 274
o | 5 1o | vi0 | doz || | 70 |10 | 1w |09 |z | 4 | 6 |11 | To7 | o | 2w
el K R IEAR IR AR I A A A A R A R A
2 33 67 | 100 133 167 | 200 41 81 122 162 203 43 49 98 147 196 245 | 294
22 34 68 102 136 170 | 204 a1 83 124 165 207 28 50 100 150 200 250 300
o [) 3] | s | T | | e || s | e |17 |60 | mm | s || ot oo |1 | aoa | 2 |
26 36 7 107 142 178 | 213 43 86 129 172 215 258 52 | 104 156 208 60 | 312
28 36 3 109 145 181 217 44 88 32 175 219 263 53 | 106 159 212 265 318
3 37 74 | M 147 184 | 221 45 89 134 179 223 268 54| 108 162 216 270 324
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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 1<t user as follows:
eTemperature: 10°C
epH: 7.0

Table A7, CT Values for Inactivation of Viruses by Free Chior

Log Inactivation

20409 30400 4010g
Temperature (C) pH=> 69 10 69 10 69 10 o
05 6 s s & 2 %0
s s 0 s 4 s &
10 3 2 4 = 6 45
5 2 15 3 2 4 w0
20 1 " 2 1 3 2
2 ' 7 1 B 2

1. What log inactivation is required for viruses in surface water?

2. What are the CTs required for viruses that day?

3. 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? Oregon lth
Health
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Example #3: Membrane Filter Plant (2.5-log) Temp = 8°C
. 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
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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 1% user as follows:
| +Temperature: °
Table A7.  CTValues for Inactivation of Viruses by Fres Chlorine’ | *pH: 7.0

Log Inactivation

2.0-log 3.04cg 4.010g

perature (C) pH=> 69 10 69 0 [C D) 10 7'
5 5 45 9 66 1z %0
5 4 30 5 44 50
3 22 4 33 @ 15
2 15 3 22 30
20 1 " 2 8 3 22
25 1 7 1 1 2 15

=

What log inactivation is required for viruses in surface water? 4.0-log

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) ] [( T lth

Authorit
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Filling out the monthly surface
water quality report form

OHA - Drinking Water Program — Surface Water Quality Data Form - Giardlia Inactivation
[ System Name: 1D #: WP

Month/Year:

Minhirn Gl | Gontact

Data /. Actual Requiraa o
G Residual at Time prims Temp pH o CT Met

[ppm or man] | [minutes) | ©XT rel

g | vesino | tormr

1/
2/
3/
4/

*";/ So here’s our reporting form (available for download on our website...)
2, Every day you must calculate the CTs required using the tables and

12/_ record it on this form.

121 So let’s enter our data from the example into the form starting w/ temp...
151/

16/
17/
18/

19/

67

Filling out the monthly surface water
quality report form

Picking up where we left off when determining required
CT, these same parameters will be used to fill out the
monthly surface water quality form.

- temp of 12°C,

- pH of 6.8,

- free chlorine residual of 0.6

- CTrequired =36

Health
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Filling out the monthly surface water
quality report form

Picking up where we left off when determining required
CT, these same parameters will be used to fill out the
monthly surface water quality form.

- temp of 12°C,

- pH of 6.8,

- free chlorine residual of 0.6

- CTrequired =36

Yet to be determined is...

- CT,cwal = contact time x chlorine residual
- Contact time

- Peak hour demand flow

- Turbidity data

Health

OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation
‘System Name: 1D #: WTP-:

Wortvear: | togremrenar
e eI

T
oaes | ot | e | A2 [ ramp [ o | oo | crue | "one
1% User (C)* T) Flow

ppmormgn] | minutes) | exT | o

2 12
2/ 1

Use
[ Yes /No [PM]

41 Here's where we enter temp

- Ith

=
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OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation
‘System Name: 1D #: WTP-:

Monthear:  tog Reqremen
iy v

T

oes | ot | e | Ao [ ramp | o oo | crueee

1% User (C)* T)

Time Fiow

[ppmormgi] | [minutes] | €xT | [c] b Yes /No [PM]

tables
2 12 |68

41 Here’s where we enter pH

- Ith

=
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OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation

‘System Name: 1D #: WTP-  Month/Year: og Requirement

L
(Circle One): 0.5/ 1.0

69

Minimum Cly || Contact Feai Houry
Date! | Resuaiat [ Tme | A% | temp | pn | REINEI | crmer® | emand
1" User(c)® T) Flow

ppmormgi] | [minutes) | e€xT | o] b Yes /No [PM]

tables
2 0.6 12 ] 68

41 Here’s where we enter free chlorine residual

- Ith

=
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OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation

‘System Name: D #: WTP=  Month/Year: Log Requirement
(Circle One}: 05/ 1.0

i | Gortae
o e
1% User(C)® T)

Poak Hourly
Actual Required
m 2° | Demana
pe Temp | pH e CT Met i

S Use
[ppmormgn] | [minutes] | €XT ra [ Yes /No [PM]

2 0.6 12 | 68 36

57 And here’s where we enter CT required 36, —
6/ which we found from the EPA tables |

- Ith

73

OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation
System Name: D #: WIP- MontYear: Log Recuirement
(Cicl Onex 05/ 10
fppmormgn] | minutes) | cxT | re ot Yes /No [GPM]

2 0.6 12 ] 6.8 36

2/

3/

4/

5/

6/

71

8/

9/

07 OK. We now we need to calculate —

T the actual CTs achieved and compare — |

12/ it to the CTs required of 36 to

13/ determine if CTs were met for the

141/ day.

15/

16/

Ith

18/ 4

19/

74

Filling out the monthly surface
water quality report (cont.)

* Remember:

» CT achieved = Chlorine Concentration x Contact Time

* We know the free chlorine residual at the first
user is 0.6 ppm

» Contact Time (T) obtained from a disinfection
tracer study

« Example: tracer study shows our contact time to be 110

- Health
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OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation

‘System Name: 1D #: WTP  MonthYear: Log Requirement
(Circle One): 0.5/ 1.0

e | Gonaet
vaes | Mot | e || A2
e 1% User (C)* T)

Peak Hourly
Actual Required
m 2 | Demand
Temp | pH e CT Met i

S Use
pemormgn] | minutes) | ext | o [ Yes /No [PM]

2 0.6 110 12 ] 68 36

57 Here’s where we enter contact time T from our tracer study

- Ith

76

OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation
‘System Name: 1D #: WTP-:

Month/Year: Requirement

Log
(Circle One): 0.5/ 1.0

Minimum Clz || Contact
Detad Residual at Time
1% User (C)* T)

Peak Hourly
Actual Required -
g pe Temp | pH e CT Met

Flow

S Use
pemormg |l minutes) | ext | o [ Yes /No [PM]

2 0.6 110 12 ] 68 36

So free chlorine residual C of 0.6 ppm times 110
minutes of contact time = ?

- Ith
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OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation

‘System Name: 1D #: WTP-  Month/Year: og Requirement
i

L
(Circle One): 0.5/ 1.0

Minimum Clz | Contact
Detad Residual at Time
1% User (C)* T)

Peak Hourly
CTMet?® | Demand

Actual
cT Flow

Required
Time Toww | imH cr

S Use
pemormgn] | minutes) | ext | o [ Yes /No [PM]

2 0.6 110 66 12 ] 68 36

CT achieved by the plant is 66. So now
we compare this to CT required.

- Ith

19/

78




OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation

‘System Name: D #: WTP=  Month/Year: Log Requirement
(Circle One}: 05/ 1.0
Date/ | Minimum Ci; | Contact Poak Hourly

Residualat | Time Aual | remp | e ()R | crmerr® | Demana

Tme | Oserce) | (1) cr Flow

S Use
[ppmormgn] | [minutes] | €xT ra [ Yes /No [PM]

2 0.6 110 66 12 | 68 36

71 In order for CTs to be met, CTactual must be
8/ greater than CTrequired, which it is.

s Ith
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OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation
‘System Name: D #: WTP=  Month/Year:

Log Requirement
(Circle One}: 05/ 1.0

Minimum Cl, | Contact
Residual at Time
1user(€)’ | (T)

Date/
Time

Poak Hourly
Actual Required -
peos Temp | pH e CT Met i

S Use
[ppmormgn] | [minutes] | €XT ra [ Yes /No [PM]

1/ 0.6 110 66 12 ] 68 36 Yes

Sl So in the CT MET column we write YES.
CTs were met for this day.

s Ith
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Common mistakes:

* Rounding errors:
— Must round down for temperature
— Must round up for pH
— Must round up for free chlorine residual

» Bad formulas in excel spreadsheets:

— Make sure you understand your formula
— Wilkes Equation not allowed, must use Regression

Equation
Health

Common mistakes (continued):

* Not calculating CT’s daily

— Don’t wait until the end of the month to do the calculations
because if you discover you didn’t meet CT’s, it's too late!

« If adjusting contact time according to flow rate, use the
demand flow, not the plant flow.

 Failure to answer questions at bottom of form correctly
(or at all)

» Always answering “Yes” to the questions at the bottom of
the form without actually looking at the numbers

Health
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Conventional or Direct: answeral the yes/no questions

or Direct Filtration Monthly Summary (Answer Yes or No)
95% of the 4-hour turbidiy readings < 0.3NTU? Yes/No CT's met everyday
Al the 4-hour turbidity readings < 1 NTU? Yes/No see bac'ky, v All Cl; residuals at entry point 2 0.2 mg/i?
Al turbidity readings < IFE triggers? Yes /No® Yes / No %
Notes:

PRINTED NAME:

SIGNATURE: DATE:

PHONE #: ( ) CERT#:

Tncluding continuous furbidly dala,  applicable,for optimization recording purposes. Compliance values i columns 12 AM' though
g i

'8 PM" may not corespond to continuous readings' maximum. FE = Individ. Fiter Eff. (OAR 333-061-0040(1)(e)(B8C)

PAGE 10f2

Health
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Slow Sand/Membrane/DE/Unfiltered

Answer all the yes/no questions

Siow Monthly Summary (Answer Yes or No)

95% of dally turbidity readings < 1 NTU? ®  Yes /No CT's met e"e'yfaw All Cha residual at entry point = 0.2 mg/i?
Al dally turbidity readings < 5 NTU? Yes/No e e Yes/No

ote

PRINTED NAME:

SIGNATURE: DATE:
PHONE #: ( ) CERT#:
T Including continuous turbidity data, f applicable. for optmizalion recording pUrposes. Compliance values in columns “12 AN
through *8 PM” may not coespond to continuous readings’ maximum.  * Fitered systems only.
PAGE 1 0f 2

81
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Cartridge/Bag Answer all the yes/no questions

Cartridge Filtration Monthly Summary (Answer Yes or No)
95% of daily turbidity readings < 1NTU?  Yes / No CT's met Z;i;yﬂﬂw (€€ | Al Cl, residual at entry point 2 0.2 mg?
Al daily turbidty readings < 5 NTU? Yes/No Yoors
Notes: PSI = pounds per square Inch y

PSID = pounds per square inch difference PRINTED NAME:

(before filter — after filter)

PSID When to Change Filter = Manufacturer's SIGNATURE: DATE:

recommendation; may need to look in manual for

manufacturer's specifications when to change

the filter, at what PSID.

PHONE # ( ) CERT#:

Including continuous turbidity data, if applicable, for optimization recording purposes. Compliance values in “Daly Turbidty
Reading” Column may not correspond o continuous readings’ maximum

Health

| |
r Disinfection Segment 1 DI:IMectlm

LHE H o

Coagulation

Disinfection Segment 1 | | Disinfection Ssgment 2 Dlg\;lsb,emnsh
oA ) Monitoring Point Monitoring Point
Two Disinfection i residual £, Teds!
Temperature Temperature
Segments Example oH oH

Total inactivation = § log inactivation from each disinfection segment

85
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Everyone needs to fill out the CT
section!

Cartridge Filtration Monthly Summary (Answer Yes or No)
CT's met everyday? (see
back)

95% of dally turbidity readings < 1NTU?  Yes /No. All Cl, residual at entry point > 0.2 mg/?

)
Al daily turbidity readings <5 NTU? Yes/No Yes/No

Notes: PSI = pounds per square inch -
PSID= poundspper qsqum inch difference PRINTED NAME:
(before filter - after filter)

PSID When to Change Filter = Manufacturer's
recommendation; may need to look in manual for
manufacturer's specifications when to change
the filter, at what PSID.

SIGNATURE: DATE:

PHONE # ( ) CERT#

including continuous turbidty data, if applicable, for optimization recording purposes. Compliance values i “Daily Turbiary.

Reading” Column may not correspond to continuous readings’ maximum.
l I Oregon lt]
Authori

Multiple CT segments
» Multiple CT segments can be added together in
order to meet CTs

» Do not add contact times “T” together!

— Why? Chlorine, temp, pH may change throughout the
process

Health
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Multiple CT segments

* A“CT segment” is the point between which
chlorine is injected and free chlorine residual is
measured

» Treatment plants can have multiple CT
segments (i.e. multiple chlorine injection points)

Health
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Multiple CT segments (cont.)

» Must calculate log inactivation ratios for each
segment and add ratios together
« Inactivation ratio = C1T1,y + C2T2, 1z

CT1eqq CT2q4

» Modify reporting form: add column for log
inactivation ratios (sum must be >1)
» Not to be confused with 1-log inactivation

» Contact your regulator for further assistance

Health
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What to do when things go wrong:

Such as:

* Treatment interruptions

* CTs not met

» Turbidity exceeds regulatory limits

Exercise #6 — Example 1

« Filling out the monthly surface water quality
operating report for a 2.5-log conventional

filtration plant

Health

What to do:
» Call your regulatory contact at the drinking water
program
Oregon
Health
91
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In Summary:

« In order to verify adequate disinfection is taking
place, we need to calculate CT achieved (CT¢a1)

» EPA reviewed many disinfection studies in order to
create CT Tables that specify minimum CT
requirements needed to achieve specific log
reduction levels for Giardia (CT qqireq)

* CT,ewa Must be equal to or greater than CT qqyireq

Health

Example #1: Conventional or direct filter plant - Turbidit:

Use the data in the graph to record the 4-hour daily turbidities on the first
day of the month of the Conventional/Direct Filtration monthly reporting
form.

What number should be entered in the “Highest Reading of the Day (NTU)”
column?

Conventional/Direct TP: Turbidity vs. Time

g

CFE Turbidity (NTU)
»
g

1200AM

1:00AM

200AM

300AM

400AM

S00AM

600AM

700AM

800AM

9:00AM
10:00AM
11:00AM
1200PM

100PM

200PM

300PM |

soom ||

00
600PM
00

800PM

900PM |-
10:00PM

92

Things you should do:

» Check how T is calculated at your plant

» Do all treatment plant operators understand it?

» Review spreadsheet equation for CTs (if applicable)
* Write an SOP for CT determination

» Arrange for a tracer study if necessary

Health
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Example #1: Conventional or direct filter plant - Turbidity

Use the data in the graph to record the 4-hour daily turbidities on the first
day of the month of the Conventional/Direct Filtration monthly reporting
form.

What number should be entered in the “Highest Reading of the Day (NTU)”
column?_0.35 NTU

OHA - Drinking Water Program — Turbidity Monitoring Report Form County:
i or Direct Filtration

System Name: 0#
wrp-: Month/Year:
2 o o Noon o o
oY | o Ny U [ nmy | SPMNY =h
0.05 0.07 0.08 0.07 0.15 0.28 0.35

96
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Example #1: Conventional or direct filter plant - Turbidity

« Let's say your plant runs 24 hours a day and you have turbidity readings
filled in for every 4-hour interval for all 31 days of the month. How many
readings could you have that were > 0.3 NTU? (Hint: 95% of readings
should be < 0.3 NTU)

+  What should you do if you answer “no
<1 NTU?” on the bottom of the form?
a) Callthe state
b) Issue a boil water notice
c) lIssue a public notice within 30 days
d) Botha&c

" to the turbidity question “All readings

«  What should you do if you answer “no” to the turbidity question “All readings
< IFE triggers?” on the bottom of the form?
a) Callthe state
b) Issue a boil water notice
c) lIssue a public notice within 30 days
d) Botha&c

Health
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Example #1: Conventional or direct filter plant - Turbidity

« Let's say your plant runs 24 hours a day and you have turbidity readings
filled in for every 4-hour interval for all 31 days of the month. How many
readings could you have that were > 0.3 NTU? (Hint: 95% of readings should
be <0.3NTU)9

(6 readings/day x 31 days = 186 readings total. 5% x 186 = 9.3)

«  What should you do if you answer “no” to the turbidity question “All readings
<1 NTU?" on the bottom of the form?  a
a) Call the state
b) Issue a boil water notice
c) lIssue a public notice within 30 days
d) Botha&c

*  What should you do if you answer “no” to the turbidity question “All readings
< IFE triggers?” on the bottom of the form?_a
a) Call the state
b) Issue a boil water notice
c) lIssue a public notice within 30 days

d) Bothasc alth

Authority
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» Use the following parameters to calculate the CTs

Example #1: Conventional or direct filter plant - Disinfection

+ Use the following parameters to calculate the CTs
achieved at a 2.5-log conventional plant and fill it in on
the form on first day of the month:

— Free chlorine residual: 0.6 ppm
— Contact time: 100 minutes
— Peak hourly demand: 2000 gpm

required using the EPA tables from Exercise 5 and fill it in
on the form:

— Temp: 12°C

— pH: 7.2

Health

Example #1: Conventional or direct filter plant — Disinfection

« Use the following parameters to calculate the CTs achieved at a 2.5-
log conventional plant and fill it in on the form on first day of the
month:

— Free chlorine residual: 0.6 ppm
— Contact time: 100 minutes
— Peak hourly demand: 2000 gpm

* Use the following parameters to calculate the CTs required using the

EPA tables from Exercise 5 and fill it in on the form:
— Temp: 12°C

— pH: 7.2
OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation
‘ ‘System Name: D#
WTP- Month/Year: Log Requirement 0
t Minimum Cl, Peak Hourly.
Contact

Date/ | Residualat Actal Reauired o | e
Tme | user(e) | (Fy | or [ T | B | e | oTMer

er o | wnuess [ ext [ ra e | vesrno | toPm

1/ 0.6 100 60 12 | 7.2 21 Yes 2000
21
3/

- )Mmlth

Authority

100

Example #1: Conventional or direct filter plant - Disinfection

Let's say the Peak Hourly Demand Flow for the day was 2000 gpm. If the Peak
Hourly Demand Flow during the tracer study was 1750 gpm, is this a problem? Why or
why not?

What should you do if you answer “no” to either of the CT questions on the turbidity
side of form?

“CTs met at all times?”
a) Callthe state
b) Issue a boil water notice
c) Issue a public notice within 30 days
d) Botha&c

“Residual at EP 2 0.2 ppm at all times?”
a) Callthe state
b) Issue a boil water notice
c) Issue a public notice within 30 days
d) Botha&c

¢alth
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Example #1: Conventional or direct filter plant - Disinfection

Let's say the Peak Hourly Demand Flow for the day was 2000 gpm. If the Peak
Hourly Demand Flow during the tracer study was 1750 gpm, is this a problem? Why or
why not? Yes this is a problem — flow cannot exceed 10% of tracer study
flow. 10% x 1750 gpm = 175 gpm. 1750 + 175 = 1925 gpm. Therefore
flow cannot be >1925 gpm or else a new tracer study is needed.

What should you do if you answer “no” to either of the CT questions on the turbidity
side of form?

“CTs metat all times?” a
a) Call the state
b) Issue a boil water notice
c) Issue a public notice within 30 days
d) Botha&c

“Residual at EP 2 0.2 ppm at all times?” a
a) Call the state
b) Issue a boil water notice
c) Issue a public notice within 30 days
d) Botha&c

¢alth
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Exercise #6 — Example 2

* Filling out the monthly surface water quality
operating report for a 2.0-log slow sand plant

Health

Example #2: Slow sand filter plant - Turbidity

« Let's say your plant runs everyday and you have turbidity readings filled in
once a day for all 31 days of the month. How many readings could you
have that were > 1 NTU and still meet the requirement of 95% of readings
being =1 NTU?

*  What should you do if you answer “no” to the turbidity question “All readings
<5 NTU?” on the bottom of the form?

a) Call the state

b) Issue a boil water notice

c) Issue a public notice within 30 days
d) Botha&c

Health
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Example #2: Slow sand filter plant - Turbidity

« Use the data in the graph to record the daily combined filter effluent turbidity
on the first day of the month of the slow sand monthly reporting form.
Which column should it be reported in and why?

+  What number should be entered in the “Highest Reading of the Day (NTU)"

column?
16 Slow Sand/Membrane/DE TP: Turbidity vs. Time vs. Flow ‘ 4000
N !
14 o ! 3500
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=
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Example #2: Slow sand filter plant - Turbidity

« Let's say your plant runs everyday and you have turbidity readings filled in
once a day for all 31 days of the month. How many readings could you
have that were > 1 NTU and still meet the requirement of 95% of readings
being <1 NTU? 1 out of the 31 readings total. 5% x 31 = 1.6

«  What should you do if you answer “no” to the turbidity question “All readings
<5 NTU?” on the bottom of the form? a

a) Call the state

b) Issue a boil water notice

c) Issue a public notice within 30 days
d) Botha&c

Health
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Example #2: Slow sand filter plant - Turbidity

« Use the data in the graph to record the daily combined filter effluent turbidity
on the first day of the month of the slow sand monthly reporting form.
Which column should it be reported in and why? Any of the columns is
fine to use. Most people use the column that is closest to the time
they observed the turbidity

«  What number should be entered in the “Highest Reading of the Day (NTU)"
column? 1.2 NTU

OHA - Drinking Water Program — Turbidity Monitoring Report Form County:

Slow Sand, Membrane, Diatomaceous Earth Filtration, or Unfiltered Systems
System Name: D#
WP MonthiYear:

120 anm sam NOON apm
DAy 8PMNTY] Day !
[ ] Sl (NT) N1

0.2
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Example #2: Slow sand filter plant - Disinfection

» Use the following parameters to calculate the CTs
achieved at a 2.0-log slow sand plant and fill it in on the

form on first day of the month:
— Free chlorine residual: 0.3 ppm
— Contact time: 60 minutes

« Use the chart to calculate peak hour demand.

» Use the following parameters to calculate the CTs
required using the EPA tables from Exercise 5 and fill it in

on the form:
— Temp: 9°C
— pH: 7.8

« Are CTs met for this day?

Health
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Example #2: Slow sand filter plant - Disinfection

« Use the following parameters to calculate the CTs achieved at a 2.0-
log slow sand plant and fill it in on the form on first day of the month:

— Free chlorine residual: 0.3 ppm
— Contact time: 60 minutes
— Peak hourly 3300 gpm

« Use the following parameters to calculate the CTs required using the
EPA tables from Exercise 5 and fill it in on the form:
— Temp: 9°C
— pH: 7.8
« Are CTs met for this day - No - CT achieved (18) is < CT required (66)

OHA - Drinking Water Program — Surface Water Quality Data Form - Giardia Inactivation

| ‘System Name: ID#: |
WTP-: Month/Year: L (Circle 0. 0
t Minimum CI, ‘Peak Hourly
2T conact

Dete/ | Resioualal Aowal Required o | "Bemans

| RO | e [ | e | e | U | ot | R
Bn o | mowest [ oxt | ra e | vesino | toPm
1/ 0.3 60 18 9 7.8 66 No 3300

2/
3/

. Health
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Example #2: Slow sand filter plant - Disinfection

+ How was peak hour demand calculated using only flow readings taken every hour?
« Tabulate the chart data and calculate a running hourly average using 2 consecutive
flow readings for every hour.

What number should be entered in the “Peak Hourly Demand Flow” column?

Average of flows between 7 am and 8 am.

3300 gpm.

Exercise #8, Example #2 Slow Sand - Peak Hour Demand
Determination

Flow Reading Running hourly average of ‘
Time m, demand flow readings ‘
Q
%0 8% 5
950 d——sn L ‘
950 950 p ‘
1500 1225 Nl
2100 1800 =
3400 —/ 2750 i
3200 __H———— 3300 <= Peak Hour Demand -
2700 2050 L

Healt
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Example #2: Slow sand filter plant - Disinfection

*  What should you do if you answer “no” to either of the CT questions
on the turbidity side of form?

* “CTs metat all times?”
a) Call the state
b) Issue a boil water notice
c) lIssue a public notice within 30 days
d) Botha&c

* “Residual at EP 2 0.2 ppm at all times?”
a) Call the state
b) Issue a boil water notice
c) Issue a public notice within 30 days
d) Botha&c

Health

Example #2: Slow sand filter plant - infection

* “CTs metatalltimes?” a
a) Call the state
b) Issue a boil water notice
c) lIssue a public notice within 30 days
d) Botha&c

+  “Residual at EP 2 0.2 ppm at all times?” a
a) Call the state
b) Issue a boil water notice
c) lIssue a public notice within 30 days
d) Botha&c

Health
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Emerging Issues

Health
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Emerging Issues

» Climate change and water supply
» Cyanobacteria (Harmful Algal Blooms)
* www.healthoregon.org/dws

News & “Hot Topics”

© services B Resources

# News and Hot Topcs

111
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Climate Change and Water Supply

 Earlier and heavier snowpack runoff
« Increasing variability of storm frequency and intensity
» Weather extremes already evident

 Increased variability in water quality; can affect both
surface and groundwater systems.

+ Changes in rainfall patterns affect all systems

» Rising sea levels could lead to salt water intrusion or
flooding

Health

RESOURCES FOR OPERATORS
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Cyanobacteria

* Produce toxins that can be harmful
» Occur in warm, slow moving water

* Increasing in frequency and duration

— happening more or better reporting?

— more people, more nutrients, warmer water
» Resources for operators on-line at:

www.healthoregon.org/dwcyanotoxins

Health
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Tools & Resources

» For surface water systems:
www.healthoregon.org/dws

Click on “Water System Operations” on left-side
menu list, then “Surface Water Treatment”
» Monthly Surface Water Quality Report form template
« Tracer Study form
» Surface Water Treatment Rule guidance
manual, Appendix C: Determination of
Disinfectant Contact Time

116
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www.healthoregon.org/dws

* News
» Hot Topics

 Services I Resources "% News and Hot Topics.

Heath
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Tools & Resources (continued)

« EPA Rules
http://water.epa.gov/lawsregs/rulesregs/sdwa/cu
rrentregulations.cfm

« AWWA http://www.pnws-awwa.org/

« OAWU http://www.oawu.net/

« Circuit Rider
http://public.health.oregon.gov/HealthyEnvironm
ents/DrinkingW ater/Operations/Pages/circuitride

r.aspx
Health

« ORWARN http://www.orwarn.org/
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Information Available Online

www.healthoregon.org/dws T
Oregon Drinking Water Services By
Subject

Working to keep drinking water safe for Oregonians

: — ‘E :E “Data Online”
w = revention of ContsmNaton through SOUTCS Walsr PraTBctin, DroviSes tecTnical ssaitsncs to water =
e e — (data specific

to each water
system)

# News and Hot Topics
News and Hot
Topics
Health

tons - Updaled March 23, 2020

Find Your Water System

WS Name Look Up

OregonPublic Health
@ Drinking Water Data Ontine Health
Inoducton - Data Search Optans.{ WS lame Look Up ) WS D Look Up - DWS Home
‘Welcome to SDWIS Data Online

Water System Name Search:
Typein a part of the water system's name (ike ben to find the City of Bend or Broadhent Post Office.or iors to find USES Blackhorse Campground ) below.

Notes:
Names or parts of names that inchude & or * may not be easily found. So, inthose cases, name or a part of it or

‘The word ‘wnica-should be eatered as 'unio'
<:“ 1. Select WS Name Look Up

5 2. Enter water system name (e.g., “Salem”)

3. Click Submit Query

Note: You also could have used WS ID Look Up
and entered the ID# for Salem (00731)

Health
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Information By Subject

© Services i Resources

« Cross Connection & Backflow Prevention « County & Department of Agriculture Resources
« Emergency Preparedness & Security « Data Online

« Groundwater & Source Water Protection « Domestic Well Safety Program

« Monitoring & Reporting « Drinking Water Advisory Committee (DWAC)

« Operator Certification

9. Water System Operations

« Plan Review

« State Revolving Fund (SRF) . Surface Water Treatment

* Water System Operations « Public Notice Resources
+ Fact Sheets & Best Practices
+ Outstanding Performance
+ Circuit Rider Program
« Pipeline Newsletter
Oregon
Health
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Select Your Water System

Select the Water System by
Clicking on the PWS ID#

Drinking Water Data Onl

Introduction - Data Search Options - WS hame Look Up -

WS ID Look Up -: DWS Home
Click on the PWS ID number of your water system to begin the search for information
PWSID#41_. ‘Water System
[BPA-SALEM SUBSTATION

SALEM MOBILE ESTATES/SHADY ACRES

SALEM PUBLIC WO
SUBURBAN EAST SALEM WD

https://yourwater.oregon.gov/inventory.php?pwsno=00731

Health
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Drinking Water Data Online
https:/lyourwater.oregon.qov/
Many data search options are available

ing Water Dt Online Ith

wummu, WS1D Look Up = DS Home. Data Sea@ QOptions

i A N—— Info by
o " o Ty County

Informaton by water sysiem:

Denking st Dsts Access FAQ / Glossan

Find  Water gon ofthe name

Bssic county sered, Sources o uster
usad. 400 Cansumer Confdsnce apots

frm Resulsthtinclude doe sample was calected, sampl typ, esuls, and more. Thi i it to samples colected fer ol 1

‘Summary ofcolforn samping
Pumber o fepeas. number ofposie repeats, and

g sinco Jly 1995 This includos the peiod (month ofquatr), umber f fouinos portd. numbor of PO fouines

gl Tesie § o 103, Rad, SOC.

V003 S thr by dts o s it st Aol il 6688 31 Yo . O
Oregon
Cramist Dtcsans wi show ine e e 12t ML o ncrgacs,any dtci
et s o L e e e Ve 5 ra L bt
\ithori
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King Water Data Online Health

Introduction - Data Search Options - WS Name Look Up - WS 1D Look Up - DWS Home - Quick Data Links

oret oort SALEM PUBLIC WORKS Classification: COMNUNTY
Contact:  SOPHIA HOBET Phone: 503.5906483

1410 20TH ST SE BL0G 2 County: MARON

SALEw, oR sTarz Actvty Sttus: ACTIVE - Histry
Populaton: 165,000 Namber of Connections: 51112
Operating Period: danury 110 December 31 Regulating Agency: REGION 1
Centified Operator(s) Owmer Type: LOCAL GOVERNMENT

Rocuiod: ¥ Licensed By A

Distribution class: 4 Approved Drinking Water Protection Plan: No

Tesmentcoss: 3 Source Weter Assessment Yes

Fitaon Evdorseren Reguied 1 Lost Suvey Dot AugZ3 2011

Sources
Facily D Facily ame - Well Logs Aty Siaws  Avellabilty  Source Type
A £P FOR GEREN ISLAND WTP A
SRCAA NORTHSAITAMRVER A Pomanen W
SRCAB  GEREN ISLAND EAST WeLL -L7E8iA A Seasonal o
SRCAC  GERENISLAND WESTWELL -L750% A Seasonal su
SRCAD  INFLTRATON GAULERY A Seasonal p
oy £P FORASRWELLS A aw Sources
SRCBA  ASRVELL#1-NARITSG A Seasoal aw
SRCPB  ASRVIELL#2-NARBOITS A Seasonal ow
SRoBC  ASRVELL A L1022 A Seasonal aw
SROBD  ASRVELL#5-Liew2 A Seasonal ow
e £P FOR HEMLOCK WELL ! ow
SRCCA  HEMLOGKWELL-Lezeo I Enegeney oW
Treament

Swold  Facily lame TroatmentProcoss Trsament Objective Filor Typo
" e 5 ot Treatment
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Health|

Consumer Confidence Reports (Last 5 Years) ‘

Date Received Date Certted
e Due 712020 Consumer
el z0te Way 21,200 vy 21,2018
el 28,2018 sun 28,2018 Confidence
= 2016 12,2017 o 12,2017
|t ‘izt o 2112018 Report (CCR)
=l et |
m;sn.mm»my Received ool summary Fee Invaice Paid Giees
vos (°DF) 2010 PoF) w0 .
2016 (70F) 2019 Connection
= S Program Info

System Info : Report for Lenders = Alerts : Violalons iz Compliance & Enforcement : Conlacts & Advisores : St Visits : Pubic Notlcs
C C Colform Pran Review

Chemical &1

(Chemical Schedulo Summary : Chemical Schedule Defalls

Lead & Copper CR): Nirate LT2:: Cyanotosing
DBPs :: TOC & Allinily - DBP Sample Sites - FANLS : MRDL = Turbidily : SWITR : RAA : LRAA

<= Many Other Options |

|
Health
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General Information

Iy}

OR41 00731 SALEM PUBLIC WORKS Classification: COMMUNITY
Contact:  SOPHIA HOBET Phone: 6036886433
1410 20TH ST SE BLDG 2 County: MARION
SALEM, OR 97302 Activity Status: ACTIVE - History
Population: 189,000 Number of Connections: 51,112
Operating Period: January 1 to December 31 Regulating Agency: REGION 1
@ Owner Type: LOCAL GOVERNMENT
Required: Y Licensed By: N/A
Distribution class: 4 Approved Drinking Water Protection Plan: o
Treatment class: 3 Source Water Assessment: Yes
Filtration Endorsement Required: No Last Survey Date: Aug 23, 2011
L

All written correspondence goes to this person
(e.g., violation notices, general mailings, etc.)

=

‘ View a list of Certified Operators |

Health
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Sources

AR 59120 BED

Well Log Query Results

Well Tag Nbr: 75842

Well T-R-S/
Log aaa

=i

Facility ID Facility Name - Well Logs

Taxlot

Street of

EPA EP FOR GEREN ISLAND WTP
SRC-AA NORTH SANTIAM RIVER

SRC-AB GEREN ISLAND EAST WELI

SRC-AC GEREN ISLAND WEST WELL - L75639
SRC-AD INFILTRATION GALLERY

Clicking on a Well ID allows you to view well
logs and data from the Oregon Water
Resources Department

Treatment

Treatment Process

Treatment
State D Facility Name Treatment Process Treatment Objective Filter Type
fwre.a FILTRATION, SLOW SAND PARTICULATE REMOVAL ss

orer ss
wrea corRoS! TRoL ss
ve.a HYPOCHLORINATION, POST DISINFECTION ss

Filter Type:

SS = Slow Sand

CT = Cartridge

BG = Bag

CF = Conventional Filtration
DF = Direct Filtration

MF = Membrane Filtration
UF = Unfiltered

130

Sampling Schedules

System Info :: Report for Lenders :: Alerts :: Violations :: Compliance & Enforcement :: Contacts & Advisories : Site Visits :: Public Notice
Colform Summary :: Colform Resutt{= Samging Schedue for Colfor :JGroundwater/GWUDI Source Details  Plan Review
Chemical Group Summary :: Latest Chemical Results :: Entry Point Detects :: Single Analyte Results

Chemical Schedule Summary :: Chemical Schedule Details

Lead & Copper :: Corrosion Control (LCR) :: Nitrate :: Arsenic :: : GWR 4-Log : LT2 : Cyanoloxins
DBPs :: TOC & Alkalnity : DBP Sample Sites :: FANLs :: MRDL :: Turbidity :: SWTR :: RAA :: LRAA

Sampling Schedules:
1. Sampling Schedule for Coliform

- Includes repeat schedules
2. Chemical Schedule Summary

- Required chemical sampling

3. Chemical Schedule Details - progress report on chemical sampling

131

Sampling Data

System Info :: Report for Lenders :: Alerts :: Violations :: Compliance & Enforcement :: Contacts & Advisories :: Site Visits :: Public Notice
Colform Summary x Sampling Schedule for Coliform - Groundwater/GWUDI Source Details :: Plan Review
Chemical Group Summary :: Latest Chemical Resuits ': Entry Point Detects : Singla Analyte Results

Chemical Schedule Summary :: Chemical Schedule Details

Lead & Copper :: Carrosion Control (LCR) :: Nitrate = Arsenic :: Radionuclides :: GWR 4-Log :: LT2 :: Cyanotoxing
DBPs = TOC & Alkalinity :: DBP Sample Sites :: FANLs :: MROL : Turbicity -: SWTR :: RAA :: LRAA

. Coliform Summary (by month)
. Coliform Results (by sample, results before 2002) |
. Chemical Group Summary (VOC, SOC)

Latest Chemical Results (individual contaminants)
Latest Chemical Results (sorted by date)

Entry Point Detects (detections only)

. Single Analyte Results (individual contaminants)
Lead & Copper & Corrosion Control (L&C, pH, etc.
Nitrates, Arsenic, Radionuclides, DBPs, TOC & Alkalinity
10. Turbidity (maximum daily turbidity)

11.SWTR (results from the bottom of the monthly SW report) Oreaoh t
12.RAA & LRAA (DBP running annual average results) l h
Health
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Alerts, Contacts, Advisories &
Site Visits

Violations :: Compliance & Enforcemenf: s & Adsoris - S Vsis 1] Publc Notce
ampling Schedule for Coliform :: Groundwater/GWUDI Source Details :: Plan Review

System Info :: Report for Lenders -
Coliform Summary :: Coliform Resuits
Chemical Group Summary :: Latest Chemical Resuls :: Entry Point Defects :: Single Analyte Results

Chemical Schedule Summary :: Chemical Schedule Details

Lead & Copper :: Corrosion Control (LCR) :: Nitrate :: Arsenic :: Radionuclides :: GWR 4-Log :: LT2 :: Cyanotoxins

DBPs :: TOC & Alkalinity :: DBP Sample Sites :: FANLs :: MRDL :: Turbidity :: SWTR :: RAA :: LRAA

1. Alerts - Sample results that require State/County/Dept of Ag staff to respond
2. Contacts — Document alert follow-ups and other significant correspondence
3. Advisories — boil water notice advisories, etc.

4, Site Visits — Document surveys and treatment plant inspections

Health

Plan Review Information

For further information on this public water system, click on the area of interest below
System Info - Report for Lenders :: Alerts = Violations : Enforcements = Contacts =: Site Visits :- Public Notice

Colifarm Summary - Coliform Results - Coliform Results before 2002 - Sampling Schedule for Colifarm

Chemical Group Summary - Latest Chemical Results - Entry Point Detects - Single Analyte Results

Chemical Schedule Summary = Chermical Schedule Details -
Lead & Copper - Corrosion Control{LCR) - Nitrates - Arsenic - Radionuclides
DBPs - TOC & Alkalinity -- DBP/TOC/Bromate/Chlorine Monitoring - FANLs : MR

L - Turbidity - SWTR - RAA

Project ID and Name

Date Plans Received

Date Preliminary Approval was Granted
(no conditions)

4, Date Conditional Approval was Granted
(required items not shown on submitted plans)

Date Abandoned (project was not completed)

Final Approval Date (approval for use)

Reviewer (initials of State staff engineer reviewing the plans) | Ié—élth

Authorit

PN

Now
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Violations, Enforcements &
Public Notices

Health

System Info :: Report for Lenders :: Alerts [ Violalions : Compliance & Enforcement -] Contacts & Advist

Coliform Summary :: Coliform Resuts :: Sampling Schedule for Coliform :: Groundwater/GWUDI Source Defails :: Plan Review
Chemical Group Summary :: Latest Chemical Resuls :: Entry Point Detects :: Single Analyte Results

Chemical Schedule Summary :: Chemical Schedule Details

Lead & Copper :: Corrosion Control (LCR) :: Nirate :: Arsenic :: Radionuclides :: GWR 4-Log :: LT2 :: Cyanotoxins

DBPs :: TOC & Alkalinity :: DBP Sample Sites :: FANLS :: MRDL :: Turbidity :: SWTR :: RAA :: LRAA

1. Violations
- Also shows related enforcement actions
- Systems should strive to see “Returned to Compliance” or “RTC"
- System score should be less than 11 and as close to 0 as possible
2. Enforcements
View pdf copies of original Administrative Orders and
Bilateral Compliance Agreements as well as their status
3. Public Notice
- Notices required
- Notices delivered

System Info &
Report For Lenders

U
For further information on this public water system, click on the area of interest below:
[System Info - Repod for Lenders | Alerts - Violations - Enforcements - Contacts - Site Visits - Public Notice == Plan Review|

Coliform Summary - Coliform Results :: Coliform Results before 2002 - Sampling Schedule for Caliform

(Chemical Group Summary - Latest Chemical Results - Entry Point Detects = Single Analyte Results

[Chemical Schedule Summary :: Chemical Schedule Details =
Lead & Copper :: Corrosion ControliLCR) :: Nitrates :: Arsenit

DBPs - TOC & Alkalinity - DBP/TOC/Bromate/Chlorine Monitaring -

adionuclides
ANLs -- MRDL - Turbidity == SWTR - RAA

1. System Info
- Main water system information page (already covered)

2. Report for Lenders
- Provides proof that the water supply is under regulatory oversight
- Satisfies lending institutions

Healn
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Violations, Enforcements &
Public Notices

T i hr s s o s
Viaon ity
e i o 1o G, o s ot s Sy pone | ¢
22954 Y MayO1L 2017 May31, 2017 WIPD SWIR Show anaiytes. 08,207 1 i
s Y oo ez wiro sw G woszon
e Y w207 b2 WirD SR o woszor 1
Y Y w0206 30206 DSTA LGR  LoRLswon-{ v et om0 2081
s Y MOLM D08 DSTA LGR LRl { vt et o om0 2081
sz v Amorze Amdas W0 oHTE e s 1
s Y 0,205 wn30 200 DSTA LGR  LCRLswon-{ v e To ot 2420181
sz v sy 205 3,205 wir0_sw o o1
pr——— ————
[....d_.,._....,......._,._;,_.,_w_. :
1. Violations

- Systems should strive to see “Returned to Compliance” or “RTC"
- System score should be less than 11 and as close to 0 as possible

Health

Information Available Online

www.healthoregon.org/dws/
https://yourwater.oregon.gov/

Oregon Drinking Water Services

Working to keep drinking water safe for Oregonians

pated waren 23, 2020

 Services. * Nows and Hot Topics.

Health
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End of Part 2

* 0.3 CEU certificates for Part 2 will be e-mailed to
you soon.

« If you missed Part 1, you can receive an
additional 0.3 CEU certificate.

» Register for Part 1 under “Free Training
Resources” at www.healthoregon.org/swt

Health
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QUESTIONS?

» E-mail questions to:
DWS.SurfaceWater@dhsoha.state.or.us

» Call your technical services contact at the State.

« State Drinking Water Services
— General Info: (971) 673-0405

Health
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Thank you!

» Please remember to provide your feedback
today.

Health
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