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What is AOWP?

¢ Primary goal is to maximize public health protection throug
optimization of existing water treatment and distribution f

¢ Individual states formulate their own AWOP activities in a
environment that fosters teamwork and networking.

¢ Provides a framework to successfully incorporate optimizati
in the day-to-day operation of the State Drinking Water Progr




Optimization Background

» Originally conducted plant evaluations to meet more string
regulations

» Late 80’s SWRT - Lowered turbidity limit to 0.5 NTU
» LT 1 ESWTR - Lowered turbidity limit to 0.3 NTU

» LT 2 includes bin option to achieve Crypto credit by meeting |
turbidity levers (i.e., 0.15 NTU)




Optimization Background (cont.)

» Shift from regulatory compliance mentality to optimization
existing facilities

» Impetus for the shift:
» Milwaukee (Cryptosporidium outbreak — 1993)

» Research has identified that lower turbidities can significantly
public health risk (i.e., 0.10 NTU or lower)
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North Battleford, Saskatchewan

» Solids contact unit
repaired/cleaned in March 2001

» Operators not concerned with loss
of settling process

» Sewage effluent upstream may
have passed over water intake

» Filter breakthrough occurred

COMPARISON OF WATER QUALITY DATA WITH
DISEASE BURDEN DATA

Source: North Battleford, Saskatchewan
Spring, 2001
Waterborne Cryptosporidiosis Outbreak
Health Canada
Exhibit C-12 Tab 2
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Status Component

¢ The foundation of AWOP activities:

» Prioritizes plants relative to public health risk,
allocation of resources to highest risk facilitie

» Awareness building of water system (and stat

» Performance tracking of water systems — optimiza
assessment spreadsheet (OAS) available.

» Provides information to document progress and
success.
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Targeted Performance
Improvement (TPI) Component

¢ The evaluation and technical assistance component of AW

» Deliberate, structured activities.

» Targeted at individual or group of systems based on their p
(risk) status.

» Intended to achieve measurable performance improvement
reliability

¢ Utilize status component to prioritize systems and assess TPl impac
(i.e., track performance).

¢ Utilize different tools for various risk levels (high, medium, low risk
systemes).




Tools

» Comprehensive Performance Evaluation
¢ Developed by EPA and PAI to support SWTR compliance.

¢ Obijective (third party) evaluation, by at least two evalua
- 5 days.

¢ Identifies root causes of poor performance.
¢ Required by federal regulations if filter turbidity triggers exceed

¢ Excellent training opportunity for state and regional staff.

¢ CPE protocol has also been applied to DBP, distribution system, and
ground water optimization.




Tools

» Performance Based Training
¢ Approach for addressing common performance-limiting f

¢ Can be tailored to state-specific issues and types of treat
¢ 12 to 24-month training series with a group of plants (4-8).
¢ Quarterly sessions with homework.

¢ Focuses on developing priority-setting and problem-solving skills for
water system staff.

¢ Assigned facilitators keep plants on track between sessions (phone
calls, homework feedback).




Targeting Tools According to Risk

¢ High risk systems = CPE, individualized technical assistance
¢ Medium risk systems = CPE, PBT

¢ Low risk systems = enhanced sanitary surveys, entry of OA
self-assessments (e.g., AWWA Partnership for Safe Water)
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Maintenance Component
Objectives

¢ To sustain AWOP activities within the state organization (i.e.
personnel, resources, quality control)

¢ To integrate AWOP “thinking” into other aspects of drinkin
programs

¢ To expand the impact of optimization efforts (i.e., incorporat
integrity concepts, apply to new regulations or performance go
document and publish program successes)




Maintenance Component
Example Areas of Focus

¢ Management awareness of AWOP and its success

¢

¢

¢

Revisions to sanitary survey procedures

Revisions to monthly operating reports (MORS)
Integrate with capacity development
Enhancements to operator training

Approach to deal with regulatory-triggered CPEs
Ties to State Revolving Fund (SRF) loan approval

Revisions to state design review of new systems




Optimized Performance Goals

» Optimization requires treatment beyond regulatory level

» Focus on multiple barrier strategy to enhance plant
performance:

» Particle removal (i.e., turbidity).
» Coagulation/flocculation + sedimentation + filtration

» Disinfection




Sedimentation Performance Goals

Max Daily Turbidity:

<2 NTU 95% time when source

turbidity >10 NTU

Max Daily Turbidity:
<1 NTU 95% time when source
turbidity < 10 NTU

Frequency of data acquisition from
continuous meters:
< 15 minutes




Filtration Performance Goals

» Max Dalily Turbidity:
< 0.10 NTU 95% time

» Maximum turbidity:
< 0.30 NTU

» Continuous monitoring for IFE
EFE




Filtration Performance Goals (cont.)

Post backwash turbidity:
» With filter-to-waste:

» Minimize spike during filter-to-
waste period e ==

» Return to service < 0.10 NTU

» Without filter-to-waste:

» <0.30 NTU maximum turbidity — ﬂ'
and return to — LU e
< 0.10 NTU in maximum C &
15 minutes 7




Disinfection Performance Goals

» CT values to achi
required inactiv
Giardia and virus!

» Disinfection ratio
> 1.0 (CT measured -
required)

» CT determination
validated and
documented on an
annual basis




Optimization Assessment
Spreadsheet — What is it?

» A spreadsheet is a powerful tool to an
plant’s performance relative to optimi
performance goals.

» Each plant profile file holds 12 months of daily performance d

» Tool to monitor impact of optimization activities.

» A cornerstone of optimization is ongoing performance data monitoring
and trending.




Description of OAS Spreadsheet

» Provided on resource CD:

» (Turb-optl2filtersV32.xlsm)

» Optimization Assessment Software (OAS):

» Software for both direct filtration and conventional

» Allows for up to 4 sedimentation basins and 12 filters

» Long-term trending software:

» Allows for viewing trends over 3 years




Description of Backwash Trending

Spreadsheet

» Backwash Trending Software:

» Allows for assessment of meeting backwash

» Provided on resource CD:;

» (Filter Backwash Trending Spreadsheet V11.x




OAS Demonstration

X Microsoft Excel - DAS Instructions Example 2, Turb-opt27
[ File Edt view Insert Format Tools Dats Window Help -
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Instruction to users: Paste plant turbidity data sets into the data entry area below. The
data entry area will hold 366 dags of data. Following data input, transfer data to the
database by clicking on the data TRANSFER button. Go to the DataEntrg¥alues
worksheet to enter the plant name and performance goals.

Click of this button to TRANSFER the
data to the database

Data Entry Area for Posting Data Sets
Date Raw [Sed1 Sed2 [Sed3 [Seds [Filter 1
2002 350 0.43 0185 035
W202002 7.40 el 0.044 0.034 0032 0095 0125
32002 7.50 o0&l 0.047 0.031 o028 0.033 0.042
V42002 560 0.85 0.027 0.057 0.044 0,088 0.035
570 or2 o.027 0.03 0.03 0.03 0.04
560 054 o4 015 01 0.06 023
5.20 0.69 0.03 0.03 0.04 0.08 0.08
5.70 065 003 0.05 0.03 0.06 0.04
1342002 580 0.80 0.04 o1 0.1 0.08 0.05
WIF2002 700 097 003 003 003 0.04 004
WW2002 7.00 073 0.03 0.06 0.06 o1 0.03
WiZ2002 240 0.30 0.03 0.03 0.03 0.03 0.05
W32002 8.50 o7z 003 0.03 0.03 0.04 0.03
W1442002 270 083 003 0.03 003 0.03 003
9.30 069 003 o1 004 0.04 004
WIEeI2002 35.00 110 003 0.03 0.03 0.06 0.03
WIFH2002 65.40 210 0.07 0.08 0.04 0.05 0.03
WMSI2002 7z.00 0.44 003 0.03 003 0.03 004
273.00 0.82 0.03 0.03 003 0.03 003
£50.00 2.30 0.07 0.04 0.03 0.04 0.04
461.00 089 003 0.03 0.03 0.03 0.03
2242002 350,00 073 008 0.07 0.05 0.04 0.04
W2342002 15500 110 004 0.04 003 0.04 0.05
12412002 10.00 160 0.03 0.03 0.04 0.03 0.03
12512002 10,00 2.40 0.03 004 0.03 0.04 0.04
127.00 2.00 003 0.04 0.09 0.04 004
W27i2002 205.00 160 0.03 0.03 003 0.04 003
133.00 130 0.03 0.04 0.03 0.04 0.03
102.00 140 0.04 0.04 0.03 0.04 0.03
W3042002 40300 250 0.04 0.05 003 0.04 003
WIW2002 294.00 250 0.04 004 003 0.04 003
202002 128.00 110 0.03 0.03 0.03 0.05 0.03
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. Microsoft Excel - OAS Instructions Example 2, Turb-opt27
”E File Edit View Insert Format Tools Data Window Help

DRy a@= s2i|ised = -0
Uz - = |
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Plant Name HYZ Water Treatment Plant
WS #
Maz. settled water turbidity goal 70 Click on thiz Button to CLEAR the Database
Filtered water turbidity optimization goal [N 11])
Filtered water turbidity regulation 0.30
Instruction to users: Input plant name and turbidity goals abowve. Input start date
and turbidity data below. The database will hold 366 days of data. The turbidity data . .
entry cells will turn gellow if the value exceeds the process goal. Following data Click on this Button to UPDATE the
input, develop the reports by clicking the UPDATE button. REF]D[‘I:S
Diata Entryfres
Faw Sed 1 Sed 2 Sed 3 Sed4  \Filter] ] | Filter 2 Filter LEllter 4~ Fiket ileer £ Filter 7 Filter & Filter 3 Filter 10| Filter 11 Filker 12 | Combined
11200, 9 149 £ g nn4 L L7 012
Werzonz 74 06l Iz N{: 0.0z Tits | 2/ Tk
32002 75 0.61 Vo 0.03 0.03 0.0 0.04
W42002 EE 055 0.0z L0.0E 0.04 0.03 0.04
WEIZ002 57 0y [Nk N [Nk [Nk 0.04
20 WER2002 5E 064 014 015 .10 0.05 .23
W00z 5.2 0.6 0.03 0.03 A 0.0% ﬁtQS
22 Wat2002 5.7 0.ES 0.03 10.05 0.03 10.06 1.0
23 W00z 5E 0.e0 0.04 0 0 \0415 0.05
24 | 02002 7 0.47 0.03 0.03 0.03 0.04 0.04
25 200z 7 073 0.03 0.05 0.05 0 \&QS
26 | 2200z a4 030 0.03 0.03 0.03 0.03 10.05
27 | 32002 85 0.7z 0.03 0.03 0.03 10.04 0.03
28 | a0z 27 0.e: 0.0z 0.0z 0.0z 0.0z 0.0z | . |
23 | wistan0z 533 [ 0.03 0.0 .04 .04 .04 Did Not Meet Goals [
30 | wisr2002 L, e s TR ' g
H7A200Z I SR <l 007 [ onsl —oma] 0.05 0.0
32 | sz 72 N [—ms | .03 .03 .03 .04
33 | a0z &% <4 0.0z 0.0z 0.0z 0.0z 0.0z
34 | Wz0f2002 230 0.07 10.04 0.03 10.04 10.04
35 | WEte00E [ VAT 0.03 0.03 0.03 .03 .03
36 | WzEfE00z 360 0.7 10.06 0.07 0.05 0.04 0.04
37 | W23z002 155 110 .04 .04 .03 .04 .05
38 | wEdEonz 10 1E0 0.0z 0.0z 0.04 0.0z 0.0z
39 | W2hR00z 140 240 0.03 10.04 0.03 10.04 10.04
40 | W2eRE002 127 2.00 0.03 0.04 0.03 0.04 0.04
Wz Tiznz 205 1E0 0.03 0.03 0.03 0.04 0.03
42 | W2stannz 133 130 0.03 0.04 0.03 0.04 0.03
43 | W2atEonz oz 140 0.04 0.04 0.03 0.04 0.03
44 | 302002 403 2.50 10.04 10.05 0.03 10.04 0.03
45 | wItE0z 294 2.50 0.04 0.04 0.03 0.04 0.0z
46 20102002 128 110 0.03 0.03 0.03 0.05 0.03
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XYZ Water Treatment Plant

Turbidity Profile
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Rocky Mountain Water District 1031009

Optimization Trend Report

Settled Water Turbidity

Filtered Water Turbidity

95th Percentile Values (NTU) % Values Meeting Goal 95th Percentile Values (NTU) % Values Meeting Goal All Filters
Sed 1 Sed 2 Sed 3 Sed 4 All Sed 3NTU 2NTU 1NTU Filter 1 Filter 2 Filter 3 Filter 4 Filter 5 Filter 6 Filter 7 Filter 8 Filter 9 Filter 10 Filter 11 Filter 12 | Combined | All Filters 0.3 0.2 0.1
Jun-14 5.46| 336] 3.71 4.41) 5556  11.11] 0.23 72 0.13] 0.16 0.16) 0.20) 0.16 0.13 0.17|  100.00 95.83 72.9
N S —_ | .
Jul-14 510 405  3.60) 424 5699 1290 .10) 0.11 017 U8y 5 0.19) Worst Filter 0.21] 0.20]  100.00] 93.75 833
—
Aug-14 6.35 3.17, 4.80 6.04| 3370 15.22 1.1 0.15 0.16, 0.16 0.16 0.31 0.15 — For Month 0.18 0.20 98.39 95.70 87.6
Sep-14 6.92| 483 4.8 6.56| 35.96| 21.35 2.2) 0.16] 0.20| 0.18 0.22] 0.32 0.22 0.09 92.53 78.2
Oct-14 579| 259 3.78 4.86| 77.42|  52.69) 5.4 0.15] 0.20) 0.15 0.19) 0.30) 0.28| 0.10 91.67, 79.2
Nov-14 627 505 212 5.49| 81.11] 65.56 6.7, 031 0.27] 0.17 0.22] 0.26]  0.22 0.08 85.42 68.8
Dec-14 6.45  1.80]  1.39 5.65| 86.81]  76.92 22.0| 0.14] 0.05) 0.18 0.08] 0.12 0.09 0.06 0.12|  100.00 97.92 93.8)
Jan-15 4.95| 305  1.50] 3.50|  87.10|  70.97 12.9 0.09) 0.05 014 0.04] 0.08  0.07 0.05 0.09|  100.00|  100.00 95.8
Feb-15 380 193 171 3.61] 89.29|  76.19 21.4) 0.13] 0.15 0.27 0.12 0.17 0.17 . 0.09) 0.18] 97.62 97.62 73.8)
Highest Values
Mar-15 245  2.20  1.09 2.20 9891 88.04 42.4) 0.05| 0. AN 0.09 0.05| 0.07 | . 0.08 0.06]  100.00|  100.00 97.9
~ <— All Filters
Apr-15 4.54)  1.86] 1.81 2.84] 94.44|  88.89 32.2 0.03] 0% 005 0.04] 0.04] 0.04] 0.07] 0.04|  100.00|  100.00 100.0|
P
May-15 5.87| 210 1.96 5.00| 85.71] 73.81 155 0.07] 005 L4 o\ _0.08] 0.09) 0.09 0.07 0.09]  100.00|  100.00 100.0
N|
Yr. 95% 6.10 3.40 3.96 0.19 0.15 vO.lQ 0.20 0.26) 0.19 0.13
Yr. Goal 32.7% 69.6% 60.5%| 88.5% BB.SJ 87.8% 87.1% 75.5;‘ 83.5% 93.4%)

Settled Water Optimization Trends
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Filtered Water Optimization Trends
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Sedimentation Basin 2
Sedimentation Basin 4
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Filtration Performance Summary (Filters 1 - 4)
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Data for Long Term Trends

Settled Water Filtered Water (All Filters)
95th % % Values Meeting Goal 95th % % Values Meeting Goal
Month/Yr| Sed1 | 3NTU | 2NTU | 1NTU 0.3NTU | 0.2 NTU | 0.1 NTU

Jun-14 5.46 55.6 11.1 0.17 100.0 95.8 72.9
Jul-14 5.10 57.0 12.9 0.20 100.0 93.8 83.3
Aug-14 6.35 33.7 15.2 . 0.20 98.4 95.7 87.6
Sep-14 6.92 36.0 21.3 . 0.25 96.6 92.5 78.2
Oct-14 5.79 77.4 52.7 . 0.26 95.8 91.7 79.2
Nov-14 6.27 81.1 65.6 . 0.28 95.8 85.4 68.8
Dec-14 6.45 86.8 76.9 0.12 100.0 97.9 93.8
Jan-15 4.95 87.1 71.0 0.09 100.0 100.0 95.8
Feb-15 3.80 89.3 76.2 0.18 97.6 97.6 73.8
Mar-15 2.45 98.9 88.0 0.06 100.0 100.0 97.9
Apr-15 4.54 94.4 88.9 0.04 100.0 100.0 100.0
May-15 5.87 85.7 73.8 0.09 100.0 100.0 100.0

The area in blue can be copied to the long-term trend spreadsheet (LT_trend.xlIs) to develop up to three years of performance trends.







Backwash Trending Spreadsheet
Filter-to-Waste Example

¥ Max. Turbidity (WNTL O RTS Turbidity (MT LY
Ferf. Zoals (NTL) & FTYWTime min)




Status Component

¢ Status component is the foundation of AWOP activities
» Prioritizes plants relative to public health risk
» Allows allocation of resources to highest risk facilities

» Provides information to document progress/success

¢ Status component must be “implementable” - if not, it just does
work




New Mexico’s Status Component

» Combined Filter Effluent
» 95% of highest daily turbidity reading
» Treatment Technique Violations
> Tierl
» Tier2
» Source Water Vulnerability
» Surface Water
» GWUDI
» LT2 Bin Classification
» Completeness of Performance Data Set
» Settled water turbidity
» Raw Water Turbidity
» Backwash parameters




