Optimization Programs for Enhanced Drinking

Water Quality
West Fargo, ND

April 22,2025
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* Overview of two established national drinking water optimization programs
* Area-Wide Optimization Program (AWOP)

* Partnership for Safe Water (PSW)
* Minnesota DOH experiences: Comprehensive Performance Evaluations
* Workshop introduction: Turbidity data interpretation and data integrity

* Tabletop exercise: Turbidity data evaluation and interpretation
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The Area-Wide Optimization Program, referred to as AWOP,
was developed utilizing the foundation of the EPA Composite
Correction Program (CCP), an optimization program that was
developed for drinking water treatment plants in the 1980s
through a pilot project with the State of Montana drinking
water program and Process Applications, Inc.
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Drinking Water Treatment
optimization was developed
and documented in 1990.
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Composition Correction Program
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EPA

Environmantal | Protaction Research Information
Agency Cincinnati, OH 45268

Technology Transfes

Summary Report

Optimizing Water
Treatment Plant
Performance with the
Composite Correction
Program




APBLICATIONS. Composite Correction Program
» CCP

* Comprehensive Performance Evaluation (CPE)
* Assess Performance

* |dentify Performance Limiting Factors (PLFs) Related to
Administration, Design, Maintenance and Operations

* Comprehensive Technical Assistance (CTA)
e Address PLFs
* Continue Measuring Performance
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PSW Self-Assessment Guides

Self-Assessment for
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Converting facilitated optimization tools to a Self-Assessment Approach
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* CPE training (CO, KY, MA, MD, MT, PA, RI, TX, WV)

* States generally comfortable with performance evaluation
portion, recognizing that the resource commitment > typical
plant inspection

* Many trained state CPE teams disbanded over time

* Inspections required of all water systems, optimization efforts were not
* No organizational structure to maintain CPE capability

* States less comfortable with technical assistance portion of

program
* Resource commitment perceived as too great
* Technical assistance role not embraced by all states

* Multistate approach (1997)
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Stage 1: EMERGENCY

Lessons e Meet immediate needs with compassion
» Create clear, accurate information
Learned:

Stage 2: TRUST
e Slow down and listen
| * Build relationships throughout the community

Stage 3: COLLABORATE

e Create collaborative formats to identify and meet
longer term needs

» Keep showing up, keep listening, trust the community

Stage 4: MAINTAIN
| * Support community efforts to move forward
» Keep showing up, keep listening

13
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Targeted Performance
Improvement

MAINTENANCE

Sustain
Integrate
Enhance

Modified Inspections
Targeted Tech Assistance
Performance-Based
Training
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* Developed and Endorsed by the NOLT

Monitoring & Operating Goals Summary

Category Goal/Guideline Status References
. L4 Disinfection Plant Effluent Adopted * Collect quarterly total trihalomethane (TTHM) and haloacetic acid (HAAS) samples at
¥ IVI O n I t O r I n g G O El S By-Product  Monitoring Goal the plant effluent with distribution system compliance sites.
5 Enhanced .
Disinfection * Collect monthly raw and treated water total organic carbon (TOC) samples (only

Coagulation Adopted
L AHELIE Monitoring Goal’

L) L
Disinfection Disinfection Adopted Record disinfectant residual, temperature, and pH at maximum daily flow in the

By-Product Monitoring Goal treatment plant for CT calculations.

applies to parent systems).

° Disinfection By- Collect quarterly DBP samples at all compliance locations at systems in compliance
. S a m I I n F re u e n C Distribution Product Monitoring  Adopted with the Stage 2 D/DBP Rule.
System Goal = qulea monthly DBP samples at all compliance locations at system not in compliance
with the Stage 2 D/DBP Rule.
Monitor disinfectant residual at bacteriological and DBP compliance sites, all active
. . . S o 5 distribution system entry points, all storage tanks (preferably while draining), and ata
. perinuton D'sm'e_na'?t hiz 2 Adopted minimum of four critical sites (one in each quadrant of the system) identified by
odified to keep up with technology
Conduct monitoring at least monthly and more frequently during warmer weather.
. . . . . . - ChioraTanatin Monitor free ammonia in raw water, prior to the addition of chlorine in the treatment )
I m p ro Ve m e n t S I n m 0 n I t O r I n g I n St r u m e n t a t I O n Distribution Proce=s Moritoring  Adopted plant, and in the plant effluent on a routine basis. Raw water should be monitored at  American Water Works
System least weekly and other locations should be monitored at least daily. The frequency of Association, 2013

Goal

anabucic at aach Incatinn chauld ha adinctad hacad an varia

* Performance Goals

Performance Goals & Guidelines Summary

Category Goal/Guideline Status References
. . N - e -
. Disinfection Plant Effluent Adopt System Specific Targets: Discrete value or range based on a running annual
Ty (o) Adopted average (RAA). Recommended goal should be 30% to 50% of long-term locational
¥ running annual average (LRAA) goals (e.g., 20-30 ppb for TTHM, 15-20 ppb for HAAS)
Enhanced * Meet Stage 1 D/DBP Rule TOC removal requirements for enhanced coagulation, which
Disinfection are based on source water alkalinity and TOC levels, or an alternative compliance
Coagulation Adopted
By-Product - criteria, as a RAA of the performance ratio (PR) (actual/required removal) plus a factor
. Performance Goal®
of safety of 10% (orPR2 1.1)
Disinfection Disinfection o O Meet CT requirements to achieve inactivation of Giardia and viruses plus a system-
By-Product  Performance Goal i specific factor of safety.
- N * Individual Site Goal: Quarterly maximum LRAA TTHM/HAAS values not to exceed 70/50
S Disinfection By-
Disinfection ppb
Products Adopted
By-Product Parformance Gosls * Long-Term System Goal: Average of maximum LRAA TTHM/HAAS values not to exceed
60/40 ppb (the average of the last 8 quarters cannot exceed 60/40 ppb).
= Maintain 2 0.20 mg/L free chiorine residual at all monitoring sites in the distribution American Water Works
Distribution Disinfection system, at all times in systems that use freg chlorine as a secondary disinfectant. Association, 2013
System Pesformance Cosls Adopted * in 2 1.50 mg/L monochloramine residual at all monitoring sites in the
distribution system, at all times. In systems that use chloramines as a secondary American Water Works
disinfectant. Association, 2017
* Maintain an average turnover time < 5 days; or establish and maintain an acceptable
Distribution Storage Tank water turnover rate at each storage facility to maintain water quality.
s Operational Adopted * Maintain good mixing (i.e., PR? 2 1) at all times; for tanks where the PR cannot be
S Guideline calculated, adequate mixing (i.e., uniform water quality) should be confirmed by

alternate means (e.g., tank profiling/water quality sampling).
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TABLE 2. 2022 MICROBIAL STATUS, PRIORITIZED FACILITIES

System Name 2022 1.0 #0.30  #>0.10NTU

Score NTU NTU

SOUTHERMN WATER & SEWER DISTRICT 2090 4] 4] 2090
CARLISLE WATER DEPARTMENT 1341 0 1 1338 Data -ba Sed Assess m e nt a n d
MOUNTAIN WATER DIST 1228 0 0 1228 . L) .
ALBANY WATER WORKS 1145 0 0 1145 P rl O rltlzat I O n
WOODSON BEND PROPERTY OWNERS ASSOC 1050 0 0 1050
EDMOMNSON CO WATER DISTRICT 972 0 0 972
CAMPBELLSVILLE MUNICIPAL WATER 938 0 0 938
CAWOOD WATER DISTRICT S04 (4] (4] 504
PIKEVILLE WATER DEPARTMENT blo (4] 0 bl6
PINE MT SETTLEMENT SCHOOL 567 (4] (4] 567
TOMPKINSVILLE WATER WORKS 562 0 1 559
BARDSTOWN MUNICIPAL WATER DEPT 502 4] 5 437
HAZARD WATER DEPARTMENT 463 4] 4] 463
SPRINGFIELD WATER WORKS Community Surface Water Systems with Conventional Treatment
M VERNON WATER WORKS 2020 West Virginia Microbial "Public Health Risk" category ranking.
EDMONSON co WATER DISTRICT 11 13 8 13 19 19 18 12 8 12 7 15 8 3 6 —number of zero points WTPs per year Risk To Public Health
LANCASTER WATER WORKS
MARION WATER DEPARTMENT 18 17 16 15 14 13 12 11 10 09 08 07 06 05 *04 DIST Overall 95%tile
ASHLAND WATER WORKS RK RK RK RK RK RK RK RK RK RK RK RK RK RK RK System Name PWSID # Score Risk CFE
SALYERSVILLE MUNICIPAL WATER 1 14 9 1 1 1 1 1 1 1 3 1.21tie 13 121 Putnam PSD (12 tzp), 3 fltr (1.6 MGD 24/7) DW36Ex12% WV3304011 2 0 L 0.07
ALBANY WATER WORKS 12 1 1 14 1 o 1 1 9 17 13 29 55 29 100 WVAWC-BLUEFIELD DISTRICT, 4 fltr (1.3 MGD 24/7) WV3302835 1 0 L 0.04
NORTHERN KENTUCKY WATER DISTRICT 44 1 1 1 1 1 1 1 1 13 10 7 4 5 113 WVAWC-BLUESTONE PLANT, 4 fltr (2.2 MGD 24/7) WV3304513 1 0 L 0.02
L L LI AL S 44 1 1 1 1 1 1 1 1 1 2 9 11 23 /118 WVAWC-NEW R REG WTP (11 tzp) 3 fltr (2.2 MGD 24/ WV3301046 1 0 L 0.04
DAWSDN SPRINGS WATER & SEWER 1 1 40 1 1 1 1 1 1 1 1 1.35te 2 123 WVAWC-WESTON (15 tzp) 4 fltr(1 MGD 24/7) WV3302104 6 0 L 0.06
CORBIN UTILITIES COMMISSION 1 14 9 14 20 20 55 12 32 34 11 14 28 36 115 Morgantown (Evo 0.04-um uF) Hyb 8 flt (9.5 MGD 24/7) WV3303111 6 0 L 0.02
FRANKFORT PLANT BOARD 1 14 9 1 1 1 1 1 1 1 6 11 9 53 91 HURRICANE TOWN OF (9 tzp) 2 fltr WV3304005 2 0 L 0.07
IELIE S L AR oY 1 14 19 67 60 1 1 1 1 1 S5 15 17 48 82 WVAWC-Hunt'n(7 tms 0 pts)12 fltr(9.3 MGD 24/7) WV3300608 2 0 L 0.07
RUSSELL WATER COMPANY 123 u 14 B/
WINCHESTER MUNICIPAL UTILITIES 118 0 0 118
GREENVILLE UTILITIES COMMISSION 112 0 0 112
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Performance Limiting Factors Example Performance Limiting
Summary Factors

A - Design (Sedimentation)

« A - Major Effect on a long-term + A - Operations (Representative

repetitive basis Sampling)
* B - Moderate effect on a routine . A - Design (Process
basis or a major effect on a Controllability)

periodic basis

. C-Minor effect « A - Administration (Reliability)

« B - Administration (Policies)
« B - Design (Filtration)

* C - Design (Pre-sedimentation
Basin)

18
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Addressing Performance Limitations

Mn Demand Testing

New State CPE Demonstration
19
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* Enhance the AWOP continuously using data-based evaluation
and adjustments.

* Integrate AWOP principles into all aspects of the drinking water
program.

e Sustain AWOP within the organization.
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* Primacy Agency Implementation

 State Public Water System Supervision
Program personnel adopt, promote and "
implement the optimization of drinking water DlstrlbutlonSystem
treatment and distribution processes. Optimization

* National Program Implementation
* Managed by EPA-OGWDW.

ssssssss

* National Optimization Leadership Team (NOLT)
advises OGWDW

* Comprised of ASDWA & EPA Regions.

* Participation is voluntary.

21
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e PSW: https://www.awwa.org/programs/partnership-for-safe-water/

* EPA: https://www.epa.gov/sdwa/drinking-water-optimization-program

* ASDWA: https://www.asdwa.org/awop/

* Content to be found on these websites
 AWOP Overview
 Goals & Guidelines

* AWOP Tool descriptions, including recordings
* Water Quality Impacts

* Interactive map of State Agency AWOP webpages

22
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* Overview of two established national drinking water optimization programs
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* Partnership for Safe Water (PSW)

* Minnesota DOH experiences: Comprehensive Performance Evaluations
* Workshop introduction: Turbidity data interpretation and data integrity

* Tabletop exercise: Turbidity data evaluation and interpretation
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