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Segment 1: Agenda Review & Meeting Procedures

Rob Greenwood, Ross Strategic
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Today’s Virtual
Meeting: Zoom
Controls

This meeting is not being recorded

The Zoom menu bar appears at the

bottom of the Zoom window once If you don't see the menu bar, move your
the meeting begins. o ) ,
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Public Attendees

* You are in listen only mode and will not be able to unmute. If you are
having audio difficulties send an email to

taner.durusu@cadmusgroup.com

« Any comments you may have can be sent to MDBPRevisions@epa.go
or to Public Docket: www.regulations.gov / Docket ID Number: EPA-HQ-

OW-2020-0486
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« Segment 1: Agenda Review and Meeting Procedures

11:00-12:30 Segment 2: Continue Discussion of Working Group Understanding of OP and DBP Data

and Analysis (Topics 1-5)
15 Minute Break (12:30-12:45 pm ET)

« Segment 3: Synthesis of Source Water Conditions, Storage Tanks, Consecutive
12:45-1:45 Systems, Environmental Justice, and Implementation Challenges Data and Analysis —
Discussion of Working Group Understanding of These Topics (Topics 6-10)

60 Minute Lunch Break (1:45-2:45 pm ET)

2:45-4:15 « Segment 3, continued
15 Minute Break (4:15-4:30 pm ET)

« Segment 4: Introducing and Planning for MDBP Working Group Interventions
4:30-6:00 Discussion

« Segment 5: Next Steps



Segment 2:Continue Discussion of Working Group Understanding of
OP and DBP Data and Analysis (Topics 1-5)

Facilitated Discussion

March 9, 2023
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Facilitated Discussion on OPs

* Inyour review of the draft summary Meeting 6 Segment 4, under OPs
(Topics 1-3), what do you see as important common themes among WG

members?

* Do you believe there is any important information from the Meeting 6
discussion not captured in the summary or is there additional perspective
you would like to add during our discussions today?



Facilitated Discussion on DBPs

* Inyour review of the draft summary Meeting 6 Segment 4, under DBPs
(Topics 4-5), what do you see as important common themes among WG

members?

* Do you believe there is any important information from the Meeting 6
discussion not captured in the summary or is there additional perspective
you would like to add during our discussions today?
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15 Minute Break

12:30-12:45 pm ET



Segment 3: Synthesis of Storage Tanks, Consecutive Systems,
Implementation Challenges, and Environmental Justice Data
and Analysis — Discussion of Working Group Understanding of
These Topics (Topics 6-10)

Presentation, Facilitated Discussion

March 9, 2023
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MDBP Problem Characterization

(Topics 6-8)
[WORKING DRAFT]

Presented By Facilitators

March 9, 2023
MDBP WG Meeting 7



Meeting 7 Problem Characterization Topics

Topic 6: Source water conditions and related treatment requirements — evidence and root causes
of challenges posed by source water quality. (NDWAC charge areas 1, 2)

Topic 7: Storage tanks — evidence and root causes related to negative water quality impacts
resulting from contaminant entry, formation, or growth due to improper or inadequate storage
tank maintenance, operations, and management. (NDWAC charge areas 1, 2)

Topic 8: Consecutive systems — evidence and root causes related to negative water quality impacts
related to the unique circumstances of consecutive systems. (NDWAC Charge Areas 1, 2)

Topic 9: Environmental justice impacts related to drinking water system water quality,
maintenance, operations, and management in the context of pathogens and DBP risks. (NDWAC
charge area 6)

Topic 10: Areas that may introduce implementation or compliance challenges for drinking water
systems/communities related to regulation and management of pathogens and DBPs (NDWAC
charge area 3)



Topic 6: Source water conditions and related treatment requirements — evidence
and root causes of challenges posed by source water quality . (NDWAC charge areas
1, 2)

 Key takeaways

*  Fecally contaminated source water and inadequate treatment (including GWUDI systems
mischaracterized as GW systems), as well as the presence of DBP precursors and
nutrients, create conditions for microbial growth and DBP formation.

 Contributors to vulnerable source water conditions can include municipal or industrial
wastewater effluents, saltwater intrusion, agricultural runoff, and cyanobacterial growth.

Public water systems often have limited control over source water conditions.

 Source water contamination can increase challenges of treatment as well as DS
operation/maintenance for effectively controlling M/DBPs (e.g., relatively high levels of
TOC remain in treated water entering DS).

 CT values for inactivation of fecal pathogens may need to be expanded for coverage to
higher pH values.



Topic 6: Source water conditions and related treatment requirements — evidence

and root causes of challenges posed by source water quality . (NDWAC charge areas
1, 2)

. Organic matter, algal matter, and nutrient levels (including from municipal, industrial, and agricultural sources)

*  Source water TOC varies spatially and temporally; high levels of source water TOC can be found in many areas of
the country. (1)

*  Wastewater effluent organic matter is related to nitrogenated DBPs and their precursors. (2)
*  Organic-rich source waters can increase disinfectant demand, reduce disinfectant residuals, result in relatively
high organic levels in treated water, increase biological activity, and increase DBP formation within the DS.
High bromide in source water
* Difficult to remove and may increase formation of brominated DBPs or bromate (if ozone treatment is used).
*  High bromide may result from saltwater intrusion (e.g., in CA and FL) and industrial activities (e.g., release of oil
field brines and wastewater from coal-fired power plants).

*  Fecal contaminants continue to be a focus of drinking water treatment requirements. Emerging contaminants are related
to non-fecal pathogens, such as cyanobacterial toxins or OPs.

«  PWSs often are not aware of water pollution sources and often lack control over upstream conditions (point and non-
point sources).



Topic 6: Source water conditions and related treatment requirements — evidence
and root causes of challenges posed by source water quality . (NDWAC charge areas
1, 2)

 Treatment deficiencies
 Lack of guidance on CT implementation using modern equipment (e.g., online instruments).
 Limited removal of organic matter and nutrients.

* Finished water TOC from plants meeting 3x3 matrix could be high (31% and 10% of 3x3
matrix-compliant plants had TOC > 2 and 3 mg/L in finished water, respectively). (1)

* Lack of requirement for TOC removal from plants other than conventional surface water,
which could have high TOC in source water (including ground water), resulting in high TOC in
finished water among these plants.

* Overall, over 90% of SW conventional treatment met 3x3 matrix requirements for TOC
removal. Commercially-available new coagulants/coagulant aids may further enhance TOC
removal, with high costs.

(T tables that do not extend beyond pH 9, causing inconsistent CT calculations.



Facilitated Discussion

e For Source Water conditions, based on the presentations, resource
material and discussions to date, what conclusions are emerging for you
with respect to: impacts on drinking water quality and the primary root
causes for those outcomes; and the degree of certainty we have for

those conclusions?



Topic 7: Storage tanks — evidence and root causes related to negative water quality
impacts resulting from contaminant entry, formation, or growth due to improper or
inadequate storage tank maintenance, operations, and management. (NDWAC
charge areas 1, 2)

* Key takeaways

* Some finished water storage tanks can contribute to the presence of
contaminants through breaches, high residence times, accumulation of
sediments, and degrading infrastructure. (1)

 Some conditions in finished water storage tanks can allow for opportunistic
pathogen growth and/or DBP formation (elevated water age, presence of
sediment, decreased residual, elevated temperature .(2)

* High water age and stagnation in tanks can lead to a residual loss. (3)

 Adequate maintenance and comprehensive inspections and cleaning
activities are often lacking. (4)

* Qutbreaks of pathogenic disease have been associated with finished water
storage tanks. (5)



Topic 7: Storage tanks — evidence and root causes related to negative water quality
impacts resulting from contaminant entry, formation, or growth due to improper or
inadequate storage tank maintenance, operations, and management. (NDWAC
charge areas 1, 2)

. Design, operation, or management can lead to high water age and stagnation in some situations (based on volume, operation, design,
and mixing conditions). (1)

. Some inlet/outlet configurations can result in inadequate mixing, which can increase water age and affect water quality (e.g.,
decreased disinfectant residual levels, DBP formation). (2)

. Tanks are often oversized for emergency use (e.g., fire flow) or the water may be used only to meet high demand, both of which
can extend water age.

. Above-ground tanks can have higher water temperatures, a conditions conducive to OP growth and DBP formation. (4)
. Sediments and biofilms can accumulate in tanks and provide a habitat for OP growth. (5)
. Sediments have been observed in finished water storage tanks with depths of 2 inches to more than 2 feet. (6)

. Metal corrosion can contribute to the presence of sediment, and sediments overall can be made up of organic matter,
iron particles, calcium deposits, and other inorganics, some of which may pose a stand-alone health risk. (7)

. Exert a disinfectant residual demand, leading to decreased residual levels. (8)

. Some tank sediment studies show the presence of DNA for Legionella, MAC, and Pseudomonas aeruginosa (Lu et al,
2015). (9)

. Increased water ages and accumulation of sediments and biofilms can lead to elevated DBP levels in storage tanks as the residual
levels are decreased (i.e., these conditions support storage tanks as an extended reactor for more formation of regulated and
unregulated DBPs).(10)

. Two legionellosis outbreaks were clustered around PWS storage tank. (11)



Topic 7: Storage tanks — evidence and root causes related to negative water quality
impacts resulting from contaminant entry, formation, or growth due to improper or
inadequate storage tank maintenance, operations, and management. (NDWAC
charge areas 1, 2)

» Storage tank breaches can allow contaminants to enter from outside of tanks. (1)

* Inadequate or infrequent maintenance or management can lead to deteriorating
infrastructure (e.g., cracks and holes). (2)

* Inadequately screened openings can provide a pathway for vector or contaminant entry.
(3)

* Investigations of a salmonellosis outbreak in the Alamosa, CO municipal water supply
concluded that the likely cause was the municipal water system and, specifically, a storage

tank that had numerous cracks and entry points (Ailes et al., 2013; Falco and Williams,
2009). (4)

e Sanitary survey storage tank inspections may not be comprehensive.

 Thereis also a lack of standardized national requirements for inspection and cleaning. (5)



Facilitated Discussion

e For Storage Tanks, based on the presentations, resource material and
discussions to date, what conclusions are emerging for you with respect
to: impacts on drinking water quality and the primary root causes for
those outcomes; and the degree of certainty we have for those

conclusions?



Topic 8: Consecutive systems — evidence and root causes related to negative water

qguality impacts related to the unique circumstances of consecutive systems.
(NDWAC charge areas 1, 2)

Key takeaways

Consecutive water systems can extend water age, potentially leading to increased DBP
formation, loss of residuals, and increased opportunistic pathogen growth.

Difficulties with coordination and communication between wholesale and consecutive

systems, as well as a lack of water quality data at interconnections, can hinder provision
of high-quality water.

Many consecutive systems are faced with, with technical, managerial, and financial
challenges, and little control over the quality of the water they receive.

In some cases, consecutive systems may receive water barely meeting regulatory levels,
leaving them vulnerable to exceedances.

Health-based DBP violations in consecutive systems are higher than in wholesale systems.

24



Topic 8: Consecutive systems — evidence and root causes related to negative water

qguality impacts related to the unique circumstances of consecutive systems.
(NDWAC charge areas 1, 2)

* A consecutive water system receives some or all of its finished water from one or more
wholesaler systems.

 The Stage 2 DBPR violation rate for consecutive Community Water Systems is 3.5 times greater
than non-consecutive CWSs.

* System-based (instead of plant-based) definition of DBP MCLs were extensively applied to
consecutive systems under Stage 2 DBP rule. Consecutive systems having to comply with
DBP MCLs drove up the number of systems in non-compliance.

* Prolonged water age is a major issue, especially in the purchased water without sufficient
TOC removal achieved by the wholesaler.

* Lack of federal level requirement for monitoring water quality at the master meter enables a
gap in water quality understanding between the wholesale and retail systems.

* Contracts between wholesalers and retailers typically focus on the price per gallon of water sold,
and less on water quality, such as residual level at delivery point and DBPs.

* Relationships between wholesalers and retailers vary:

* Consecutive systems generally have minimal control over water quality coming
from wholesale systems.

* Local political and jurisdictional issues can affect relationships between wholesalers and

retailers.
25



Topic 8: Consecutive systems — evidence and root causes related to negative water

qguality impacts related to the unique circumstances of consecutive systems.
(NDWAC charge areas 1, 2)

* The number of consecutive systems have increased due to interest
and pressure for system consolidation.

 Leads to longer distribution systems and increased water age,
consequently resulting in elevated levels of DBPs.

* Disinfectant residual decay can also occur.

 Many consecutive systems generally don’t have the space (or technical
capacity) to add additional treatment at point of entry.

 Many consecutive systems are small systems with very limited
technical/managerial/financial capacities for optimizing distribution
management practices for simultaneous compliance with M/DBP rules.

26



Facilitated Discussion

e For Consecutive Systems, based on the presentations, resource material
and discussions to date, what conclusions are emerging for you with
respect to: impacts on drinking water quality and the primary root causes
for those outcomes; and the degree of certainty we have for those

conclusions?



Topic 9: Environmental justice impacts related to drinking water system water
quality, maintenance, operations, and management in the context of pathogens
and DBP risks. (NDWAC charge area 6)

Required EPA EJ Analyses

Consistent with EO 12898 requirements, EPA will consider whether population groups of concern (e.g., minority and low-
income populations) are disproportionately exposed to microbial contaminants and DBPs in drinking water. (A few
examples exist in the published literature on small-scale analyses.)

EPA’s analysis is expected to also evaluate whether population groups of concern are disproportionately affected by
potential regulatory options under the MDBP rule revisions.

Affordability analyses are conducted separately as part of EPA’s regulatory process, as per distinct SDWA statutory
requirements.(1)

Aspects of Disproportionate Impact

Social determinants of health (e.g., socioeconomic characteristics) include neighborhood and the built environment (e.g.,
drinking water infrastructure). (2) Water quality and water infrastructure are known to impact public health, and water
quality is known to vary across a distribution system.

Systems serving disadvantaged communities that may have declining populations and/or have lost large water-using
entities (e.g., shrinking cities syndrome) can have water age problems in the DS, leading to associated water quality
problems, including DBP formation and microbial growth. Loss of water customers and revenue also affect a system's
technical, managerial, and financial capacity to manage water quality problems. (3)



Topic 9: Environmental justice impacts related to drinking water system water
quality, maintenance, operations, and management in the context of pathogens
and DBP risks. (NDWAC charge area 6)

Aspects of Disproportionate Impact (continued)

* The rate of Legionnaires' disease is over twice as high for Black populations as compared to other minority
race/ethnicity groups and White populations. Many factors influence these disparities in health outcomes,
including co-morbidities, poverty and education levels, professions, proximity to cooling towers and
industries, urban settings, and home ownership. These factors likely stem from historic segregation
policies/redlining housing practices. (1)

* New York City Legionnaires’ disease incidence in areas with higher rates of poverty was 2.5 times higher
than in areas with lower rates of poverty.(2)

* Switzer and Teodoro, 2017 found that low-income communities that are predominantly Hispanic or Black are
likely to experience worse SDWA health-based compliance than similarly poor communities that are
predominantly non-Hispanic and White. “A move from 0% Black population to 80% Black population in a
community with 40% of the population below the poverty line leads to a predicted [...] 45% increase in the
number of expected health violations.” (3)

* The disproportionately higher incidence of Legionnaires' disease among Black or African American persons
and people with lower socioeconomic status suggests a need for public health action. (4)



Topic 9: Environmental justice impacts related to drinking water system water
quality, maintenance, operations, and management in the context of pathogens
and DBP risks. (NDWAC charge area 6)

MDBP Specific Root Causes

* Environmental justice raised as an issue for incidence of Legionnaires' disease. Data monitoring and collection
measures may neglect known areas and at-risk and/or disadvantaged communities. Monitoring funded by various
research and national monitoring strategies may miss those communities and therefore data gaps can exist. As a
result, occurrence data collection may not be designed to characterize the extent of Legionella contamination in
the most vulnerable communities. Greater focus can be placed on environmental justice in terms of selection of
sampling locations. (1)

* For neighborhood and built environments, certain housing and facility conditions may create environments
conducive to Legionella growth. This was shown in a study undertaken in New Jersey where the incidence of
Legionnaires' disease showed increases associated with a higher percentage of vacant homes, rented homes, and
older homes. Water age, water pipe material, water quality, and drinking water sources may influence the growth
of Legionella and other opportunistic pathogens in these environments. (2)

e Scope and timing of OP and DBP-related public notification — insufficient capacity and communication channels in
EJ communities can lead to the lack of timely notification hindering the ability of community members to take
needed actions. (3)

* Compliance provision allowing for disinfectant residual to be undetectable in 5% or less of samples each month (for
any two consecutive months), can create conditions where certain locations in distribution system lack disinfectant
residual over an extended period of time. (4)



Topic 9: Environmental justice impacts related to drinking water system water
quality, maintenance, operations, and management in the context of pathogens
and DBP risks. (NDWAC charge area 6)

Systemic Root Causes (note, the points below derive from Meeting 5 and 6 discussions)

» Different challenges may exist in cases where the entire system serves disadvantaged populations versus a
system where a relatively small proportion of the system serves a disadvantaged community. (1)

* In areas experiencing significant economic changes (e.g., population decline and/or loss of large water
users) and/or where community trust in their public water systems may be lacking, it can be hard to find
reliable access to monitoring water utilities may not utilize sampling sites across all neighborhoods served by
the system.(2)

* Some disadvantaged communities may lack financial resources to make capital improvements and hire
additional staff. As a result, they may not be able to meet regulatory requirements and locate sample sites as
well as collect samples that appropriately represent the full distribution system.(3)

* Water systems are not homogenous and disproportionate impacts may persist if monitoring site selection
does not account for the underlying variability in a given system. (3)



Topic 9: Environmental justice impacts related to drinking water system water
quality, maintenance, operations, and management in the context of pathogens
and DBP risks. (NDWAC charge area 6)

Systemic Root Causes (cont.) (note, the points below derive from Meeting 5 and 6
discussions)

Lack of access to adequate funding through the local rate base.

Lack of access to technical knowledge (e.g., local workforce limitations).

Location and size of systems (e.g., rural, small systems with low density customer base).
Fragile public trust in the system based on previous experiences.

Disproportionate burdens (e.g., cumulative health impacts, lack of or poor-quality health care) that create
underlying health disparities across demographic groups.

Lack of basic technical, managerial, and financial capacity to implement regulations.

Barriers to apply for and administer federal and state funding.



Facilitated Discussion

e Are you aware of any additional examples or research that can add to our

understanding of Environmental Justice (EJ) conditions related to MDBP
rules?

e Are there additional EJ considerations within the specific context of the
MDBP rules that are important to acknowledge?



Topic 10: Areas that may introduce implementation or compliance challenges for

drinking water systems/communities related to regulation and management of
pathogens and DBPs (NDWAC charge area 3)

e MDBP Compliance Context

 Compliance records data from SDWIS shows violations for MDBP rules.
* Qver the past 6 years, the number of systems in violation has been decreasing.

For FY 2021 (Compliance Period Date), SDWIS reported approximately 3,000 health-based
violations of the D/DBPRs for CWSs comprising the following approximate number of violations —
MCL: 2,641; TT: 264; and MRDL: 22. Most D/DBPR violations occur at surface water systems.

*  Arelatively larger number of systems were found to be in violation of the D/DBPRs than the SWTR:s.
Most violations occurred among small and/or consecutive systems.

The Stage 2 D/DBPR violation rate for consecutive CWSs is about 3.5 times higher than non-consecutive
systems.

 SDWA Public Notification Challenges

« WG members have raised questions about the effectiveness of existing processes like CCR for
informing communities about health-based violations.

Public notification requirements don’t consider some means of modern communication.
Examples were noted for WG members (Meeting #6).



Topic 10: Areas that may introduce implementation or compliance challenges for
drinking water systems/communities related to regulation and management of
pathogens and DBPs(NDWAC charge area 3)

e System Characteristic Challenges — Can Apply to Large, Medium, Small and Urban-Rural
Systems to Varying Degrees

Level of organic matter in water entering the distribution system.

Low customer density and prolonged water ages (e.g., in consecutive systems).

Multiple water sources (differences in water chemistry).

Branched distribution system (long water age and related problems).

Consecutive systems (water quality at and beyond POE, compliance challenges).

Economically disadvantaged communities (limited economic base).

Low customer population (balance of infrastructure and O&M costs relative to rate/revenue base).

geterio(;;ﬂting infrastructure (increased susceptibility to breakage or leakage, intrusion, disinfectant
emand).

Certified operator recruitment/retention (O&M deficiencies, sampling/reporting challenges).

System designs to serve historically larger customer demands/populations or anticipating/supporting
future demand (and related difficulty/inability to right size retroactively).



Topic 10: Areas that may introduce implementation or compliance challenges for
drinking water systems/communities related to regulation and management of
pathogens and DBPs(NDWAC charge area 3)

* Competing Priority Challenges — Context for Understanding Relative Risk Benefit of
Additional Requirements and Implications for System Capacity

* Risk and Resilience Investments: natural hazards (e.g., climate change, earthquake); cyber security;
physical security; asset management.

 Staffing: recruitment; retention; and competency.
* Feasibility Studies (e.g., full life-cycle cost analyses).

* Supply Chain Issues: treatment chemicals; replacement parts; equipment not supported (includes
unique small/rural system challenges).

* Emergent and existing regulations (e.g., PFAS Rule Proposal, Lead and Copper Rule revisions and
upcoming LCRI, Lead in Schools and Childcare Facilities).



Topic 10: Areas that may introduce implementation or compliance challenges for
drinking water systems/communities related to regulation and management of
pathogens and DBPs(NDWAC charge area 3)

 MDBP Specific Implementation Challenges

Microbial growth and continued DBP formation can occur in distribution systems.

Simultaneous compliance: water chemistry is complicated; treatment changes can lead to changes in
water chemistry. DBP reduction can place pressure on pathogen reduction and vice versa.

Design requirements: Similar unit treatment processes used for the same or different purposes and
on different compliance schedules (e.g., GAC for PFAS or DBP precursor reduction).

BATs for disinfection or organic removal can have a high relative cost.

Chloramination may be difficult for small systems to successfully implement — maintaining the proper

chlorine/ammonia balance requires ongoing tailoring to system conditions, as well as implications for
changes to the DBP mix.

Water quality challenges from DBP treatment techniques - chloramination (e.g., less effective
disinfection, nitrification which can cause biofilm growth, disinfectant depletion, coliform occurrences,
and nitrite/nitrate formation depressing pH and causing corrosion, unregulated DBPs).

CxT value calculations don’t consider modern measurement methods.

Flushing to reduce water age has cost (lost revenue), conservation, and consumptive use permit
(water quantity) implications.

Reduced finished water storage capacity has fire demand and emergency operations implications.



Topic 10: Areas that may introduce implementation or compliance challenges for
drinking water systems/communities related to regulation and management of
pathogens and DBPs(NDWAC charge area 3)

« MDBP Specific Implementation Challenges (cont.)

More consecutive systems due to increased interest/pressure for system consolidation.
Variable building owner water quality management understanding and actions.
Differing state and federal regulations.

Regulatory compliance schedules — time for design, construction, implementation, and stakeholder
communications.

Consecutive systems — Point of Entry water quality management - many consecutive systems are small;
D/DBPR rule compliance remains a challenge for such systems.

e Sanitary Survey Challenges

Lack of adequate follow-up actions correcting identified deficiencies.

Knowledge gap for inspectors/surveyors given retirements and turnover.

Increased regulatory requirements without commensurate increases in state resources and funding.
Does not break down silos within water system related to risk management.

More complex regulation leads to increase in state workload.



Facilitated Discussion

e Have we captured a well-rounded characterization of MDBP-related
implementation challenges faced by drinking water systems? If not, what
needs to be added?
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Segment 3, cont.: Synthesis of Storage Tanks, Consecutive
Systems, Implementation Challenges, and Environmental
Justice Data and Analysis — Discussion of Working Group

Understanding of These Topics (Topics 6-10)

Presentation, Facilitated Discussion

March 9, 2023
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15 Minute Break

4:15-4:30 pm ET



Segment 4: Introducing and Planning for MDBP
Working Group Interventions Discussion

Presentation, Facilitated Discussion

March 9, 2023
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Problem Characterization

Final Report




Meeting Topics & Timeline

March 9 (Today)
* Problem characterization for topics 1-10
* Introduction to Interventions phase of WG discussions

2022 NS

1 Principles, Priority Areas,
.

Challenge Areas

2 reomeee || ] @
3 Understandings

April 19
« Brainstorm and scoping of intervention opportunities
 Exchange of ideas and perspectives

4 a Interventions -
4 Implementation
Mechanisms

5 Recommendations




Getting from Meeting 7 to 8

* Review of Table 3: compilation of interventions & implementation
mechanisms

* Interim engagement between facilitation team & Working Group members
to check in on initial ideas on interventions

 Facilitation team compilation & sharing of initial ideas

G




Reference Tables

Table 1: Existing Requirements

Microbials Interdependence DBPs

IESWTR 1998 (63 FR 9478) - Applies to all public water systems using surface water, or
ground water under the direct influence of surface water (GWUDI), that serve 10,000 or more

persons. Stage 1 DBPR 1998 (63 FR 69390) - Applies to all surface water
= Requires that watershed protection programs address Crypfosporidium for systems that (including GWUDI) plants using a ional filtration
Source are not required to provide filtration treatment process.
Water . ) . = Requires monitoring source water for Total Organic Carbon (TOC)
LT1ESWTR 2002 (67 FR 1812) - Applies to all public water systems using surface water, or and Alkalinity.

GWUDI, serving fewer than 10,000 persons.

= Requires that watershed protection programs address Cryptosporidium for systems that
are not required o provide filtration

SWTR 1989 (54 FR 27486) - Applies to all public water systems using surface water sources

or GWUDI.

+  Includes trestment technigue (TT) requirements for remaoval or inactivation of at least
99.9% (3 log) of Giardia lambiia and 99.99% (4 log) of viruses for all PWSs using surface

water or GWUDI as a source (i.e., Subpart H systems). Presumed that if sufficient IESWTR 1998 (63 FR 9478) - Applies to all public water systems using

treatment is provided to control for G. lambiia and viruses, then Legionglia risks will also be  surface water, or GWUDI, that serve 10,000 or more persons.

removed or inactivated. _ Public water systems must evaluate impacts on microbial risk before
= Includes TT requirements for filtered and unfiltered systems to protect against adverse changing disinfection practices to ensure adequate protection is

health effects of exposure to pathogens, including specific numeric requil ts for intained. The three major steps are:

turbidity and disinfection/CTs (at EP).
= Requires certain public water systems to meet strengthened filtration requirements, = Determine if a public water system needs to profile based on TTHM

including lower furbidity levels. and HAAS levels (applicability monitoring).

) i ) + Develop a disinfection profile that reflects daily Giardia lamblia Stage 1 DBPR 1998 (63 FR 69390) - Applies to all community and
IESWTR 1998 (63 FR 9478) - Applies to all public water systems using surface water, or inactivation for at least a year (systems using ozone or chloramines o= e noncommunity water s:';rems that 2dd a chm;‘ilul
ST U VG T e must also calculate inactivation of viruses). disinfectant in any part of the drinking water treatment process and
+ Sets a minimum 2-fog Cr idium removal requi for systems that provide +  Calculate a disinfection henchmark (lowest monthly inactivation)  yransient noncommunity water systems using chiorine dioxide.
Treatment filtration. based on the profile and consult with the state prior fo making a . P N

= Requires certain public water systems to meet strengthened filtration requirements, significant change to disinfection practices. I U 7 2 [ Ve

meeting specified percentage of TOC removal before disinfecting
and delivering the water to distribution system, unless meeting
alternative criteria (treatment technique (TT) requirement).

including lower furbidity levels.
+  Forfittered systems using conventional freatment or direct filtration, must meet a turbidity

performance standard. q q .
+  Perform continuous (every 15 minutes) individual filter effluent (IFE) maonitoring to assist :::I‘au “:é?n; ;EDT :::imw;:“] r:c:;;:;:;ﬁ < using

treatment plant operators in understanding and assessing filter performance. If & system that was required to profile subsequently wishes o make a
+  Individual filter effluent continuous turbidity monitoring requirements can frigger significant change to its disinfection practices, it must establish a
requirements fo complete a filter profile, a self-assessment of the filter, and a disinfection benchmark and consult with the state for approval prior to
Comprehensive Performance Evaluation (CPE). implementing such modifications.
= Filiration avoidance requirements include meeting source water quality conditions and
site-specific conditions.

LT1ESWTR 2002 (67 FR 1812) - Applies to all public water systems using surface water, or

GWUDI, serving fewer than 10,000 persons.

+ Sets a minimum 2-log Cryptosporidium removal requi for systems that provide
filtration.




Reference Tables

Table 2: Problem Characterization

Microbials

Interdependence

DBPs

Source Water Conditions:
+  Potential consequences of organic-rich source water conditions include increasing

Microbial Contamination and DBP Formation:
= Organic matter present in source wialer can react wnﬂ chemlcal disinfectants to deplete

disinfectant demand and increasing nutrient levels within the distribution system. disinfectant residuals, form harmful disinf (DBPs), and
*  Source water nutrients, if not removed by the treatment process, can increase the growth provide nutrients for microbial growth within the distribution system or premise
potential of opp (e.g.L 1) within and premise plumbing
Ta b I e 1 . E H st' n Re H re m e nts plumbing systems. The types of nutrients that may drive the growth of It in = Considering source water quality in determining microbial and DBP rigks is important,
. x' I g q u I distribution systems vary by location, as well as by organism, and can include carbon, especially noting the increased risks of drinking water treatment systems that are
nitrogen, phosphorus, and iron. Exposure to elevated levels of such is of critical organic sources, such as wastewater treatment plants.
with acute health risks such as legi and i Variahle Renuirements and Conditions:
stem
Microbials Interdependence DBPs g

IESWTR 1998 (63 FR 9478) - Applies to all public water systems using surface water, or
ground water under the direct influence of surface water (GWUDI), that serve 10,000 or more
persons.

stage 1 DBPR 1998 (63 FR 60390) - Applles to all surface water
DI)

=  Requires that watershed protection programs address Crypfosporidium for systems that q plants using a filtration
Source are not required to provide filtration treatment process.
Water . ) ) = Requires monitoring source water for Total Organic Carbon (TOC)
LTIESWTR 2002 (67 FR 1812) - Applies to all public water systems using surface water, or and Alkalinity.
GWUDI, serving fewer than 10,000 persons.
= Requires that watershed protection programs address Crypfosporidium for systems that
are not required o provide filtration
SWTR 1989 (54 FR 27486) - Applies to all public water systems using surface water sources

or GWUDI.
- Includes treatment technigue (TT) for removal or i of at least

99.9% (3 log) of Giardia lambiia and 99.99% (4 log) of viruses for all PWSs using surface

water or GWUDI as a source (i.e., Subpart H systems). Presumed that if sufficient IESWTR 1998 (63 FR 9478) - Applies to all public water systems using

freatment is provided to control [ul G. lambiia and viruses, then Legionella risks will also be surface water, or GWUDI, that serve 10,000 or more persons.

removed or inactivated. Public water systems must evaluate impacts on microbial risk before
= Includes TT requirements for filtered and unfiltered systems to protect against adverse changing disinfection practices to ensure adequate protection is

health effects of exposure to pathogens, including specific numeric requil ts for intained. The three major steps are:

turbidity and disinfection/CTs (at EP).
= Requires certain public water systems to meet strengthened filtration requirements, = Determine if a public water system needs to profile based on TTHM

including lower furbidity levels. and HAAS levels (applicability monitoring).

) i ) + Develop a disinfection profile that reflects daily Giardia lamblia q ( 0) - Appli ¢
IESWTR 1998 (63 FR 9478) - Applies to all public water systems using surface water, or inactivation for at least a year (systems using ozone or chloramines m-:;ﬁ?:g::rg:o:::ﬂ?::tw ‘pflm ‘;:t“ :Imm:lml]" ar:d
ast a yeai ! systems that add a chemica
Sl DL e must also ealculate inactivation of viruses). disinfectant in any part of the drinking water ireatment process and
+ Sets a minimum 2-fog Cr removal for systems that provide +  Calculate a disinfection henchmark (lowest monthly inactivation)  ransient noncommunity water systems using chiorine dioxide.
Treatment filtration. based on the profile and consult with the state prior to making a

= Requires certain public water systems to meet strengthened filtration requirements,
including lower furbidity levels.

+  Forfittered systems using conventional freatment or direct filtration, must meet a turbidity
performance standard.

+  Perform continuous (every 15 minutes) individual filter effluent (IFE) maonitoring to assist
treatment plant operators in understanding and assessing filter performance.

= Individual filter effluent continuous turbidity monitoring requirements can frigger
requirements fo complete a filter profile, a self-assessment of the filter, and a
Comprehensive Performance Evaluation (CPE).

= Filiration avoidance requirements include meeting source water quality conditions and
site-specific conditions.

LT1ESWTR 2002 (67 FR 1812) - Applies to all public water systems using surface water, or

GWUDI, serving fewer than 10,000 persons.

+ Sets a minimum 2-log Cryptosporidium removal
filtration.

for systems that provide

= Based onlevels of TOC/Alkalinity in source water, requires
meeting specified percentage of TOC removal before disinfecting
and delivering the water to distribution system, unless meeting
alternative criteria (treatment technique (TT) requirement).

significant change to disinfection practices.

LT1ESWTR 2002 (67 FR 1812) - Applies to all public water systems using
surface water, or GWUDI, serving fewer than 10,000 persons.

If a system that was required to profile subsequently wishes fo make a
significant change to its disinfection practices, it must establish a
disinfection benchmark and consult with the state for approval prior to
implementing such modifications.

Source Water Conditions:

+  Source water quality conditions, such as the concentration of organic
precursers, composition of the erganic or algal material present, and
presence of inorganic precursars (e.g., iodide and bromide], can
influence the species and concentration of DBPs formed (Young et al.,
2020)

= |nrecent years there has been increased concemns about source water
bromide including from anthropogenic sources. Elevated levels of
bromide in source water have been shown 1o shift the distribution of
halogsetis acids (HAAs) and other DBP groups toward more
brominated species, which may have greater relative toxicity than their
chlorinated analogs. As source water bromide concentrations
increase, the overall HAAS proportions could decrease while the
unregulated brominated HAAS increase due to his shift. In these
instances, potential risk associated with the brominated HAA
exposure to consumers would remain even while there is continued
HAAS maxi inant level (MCL) compli

*  Thenitrogen-containing organics present in source wate, including
those from the effluent, runoff, and
harmful algal blooms, can be precursors for nitrogenated DBPS
including H-piyRsedimsiiyaming (NDMA).

= Data show that TOC as a surrogate for the organic precursors may not
adequately capture the reactivity of the organics in the water in the
context of DBP formation A given concentration nf TOC may hawa a

wide range of DBP p and
depending upon the source water and the treatment processes used
Chiorate and Chilorite:

*  The occurence of chlorate and chiorite in treated water are largely
attributable to certain chemical disinfection practices (when chlorine
dioxide and/or hypochlorite are used &s disinfectants and oxidants,
also on-site generation of chloring). Elevated levels of chlorate are
found when hypechlorite is stored for long periods of time and/or
under warmes conditions.

«  Some strong oxidants (such as ozone and free chloring) can convert
chlerite to chlorate in water.

= Common health endpoints associated with exposure to chlorite and
chlorzte include hematological and thyroid effects.

= Compliance with the “3x3 matrix” can result in substantial variability in
treated water quality both across and within systems. Significant
differences in source water may result in substantial disparities in
finished water TOC.

System Operations:

= From the operational DErspective, SOME systems may take ad\mmﬂge
of relatively long resi time in basins

and apply chemical disinfectants there 1o obtain disinfection credits
prior to the targeted TOC removal being achieved. Such a practice
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Table 3: Interventions - DRAFT

Drinking Water Value Chain Microbials Interdependence DEPs

*  Periodic source water assessments (e.q., DBP formation potential, nutrien

- - contributions, seasonal changes).
Table 2: Problem Characterization S T e ey R S S R
work with relevant authorities to reduce source wafler contamination.

B e o P ——

hs)

. ﬁiemifr source specific water parameters and monitoring tools to
evaluate issues with DBP formation potential.

Microbials Interdependence DEPs o Consider bromide, iodide, DOC, DBP precursors,
Source Water Conditions: Microbial Contamination and DBP Formation: Source Water Conditions: - ‘gg:}E’gﬁu',ifi;gig:f;:‘,;ﬂfmmE methads
+  Potential consequences of organic-rich source water conditions include increasing = Organic matter present in source wialet can rEactwnh chemlcal disinfectants todeplete.’ #  Source water quality conditions, such as the concentration of organic = Waork with your primacy agency and local government to find the
disinfectant demand and increasing nutrient levels within the distribution system. disinfectant residuals, form harmful disinfe (DBPs), and precursers, composition of the erganic or algal material present, and potential sources contributing to elevated levels of monitored
*  Source water nutrients, if not removed by the treatment process, can increase the growth provide nutrients for microbial growth within the distribution system or premise presence of inorganic precursars (e.g., iodide and bromide], can water quality parameters and explore measures to imprave source
potential of opp e.g., L lla) within and premise plumbing. influence the species and concentration of DBPs formed (Young et al., g:'{m
- - - N L L . R . N L. 2020) - 0 control bromide in source waters (e.g., power plant
Ta b I e 1 . EXI Stl n Re uireme nts plumbing systems. The types of nutrients that may drive the growth of in *  Consic source water quality in determining microbial and DBP risks is importart, et cano).
- g q distribution systems vary by location, as well as by organism, and can include carbon, especially noting the increased risks of drinking water treatment systems that are = |nrecent years there has been increased concemns about source water
nitrogen, phosphorus, and iron. Exposure to elevated levels of such is of critical organic sources, such as wastewater treatment plants. bromide including from anthropogenic sources. Elevated levels of
with acute health risks such as legi and i Variahle Reauirements and Conditions: bromide in source water have been shown 1o shift the distribution of

halogsetis acids (HAAs) and other DBP groups toward more

brominated species, which may have greater relative toxicity than their
chlorinated analogs. As source water bromide concentrations
increase, the overall HAAS proportions could decrease while the
unregulated brominated HAAS increase due to his shift. In these UBVE(op FoLITINe TINer media profles 10
instances, potential risk associated with the brominated HAA o Modify existing fi ﬂlﬂf operations and maintenance

Microbials Interdependence DBPs

IESWTR 1998 (63 FR 9478) - Applies to all public water systems using surface water, or
ground water under the direct influence of surface water (GWUDI), that serve 10,000 or more

persons. 63 - Applies to all surface water exposure to consumers would remain even while there is continued practices to maximize AQC removal (If the fifters are
»  Requires that watershed protection programs address Cryptosporidium for systems that (including GWUDI) plants using a filtration HAAS maxil inant level {MCL) compli fﬂ"mi"_’l‘; biological mode. If nt, consider converting
Source are not required to provide filtration Ireatment process. *  The nitragen-containing organics present in source water, including seross BY e focus
Water . . . +  Requires monitoring source water for Total Organic Carbon (TOC) those from the effluem, runoff, and approaches on decressing entry point TOC/DOC by
LT1ESWTR 2002 (67 FR 1812) - Applies to all public water systems using surface water, or and Alkalinity. hermful algal blooms, can be precursors for nitrogenated DBPs o Considering a broad range of DBPs not limited to volatile
GWUDI, serving fewer than 10,000 persons. including N-nitrasedimsrhylaming (NDMA). DBPs when making treatment decisions.
« Requires that watershed protection programs address Cryptosparidium for systems that = Data show that TOC as a surrogate for the organic precursors may not © i.;mg;,!gn:p;.ia:ﬂ"‘.::";:,‘:;{ :; ?,m':x:: m;
are not required to provide filtration adequately capture the reactivity of the organics in the water in the Describe a methodelogy to determine appropriate
= - = context of DBP formation A given concentration nf TOC may hawa a numbers for a given system?
SWTR 1989 (54 FR 27486) - Applies to all public water systems using surface water sources wide range of DEP P and b o Uilizing UV254 for advanced monitoring of TOC.
or GWUDI. depending upon the source water and the trestment processes used. Utilize direct treatment methods to control TOC/DOC levels by:
= Includes treatment technigue (TT) requirements for remaoval or inactivation of at least O S e @ :':;‘“i‘:r:gn':r"”“”‘“m e
99.9% (3 log) of Giardia lambiia and 99.99% (4 log) of viruses for all PWSs Using surface ) ) . B N e ate e ot 1 [Enac eaE e R o Using pre-disinfection weatment with granular activared
waler or GWUDI as a source (i.e., Subpart H systems). Presumed that if sufficient IESWTR 1998 (63 FR 0478) - Applies to all public water systems using sttributable to certain chemical disinfection practices (when chlorine g o (AT mecha St e oot R
treatment is provided to control for G. lambiia and viruses, then Legionglia risks will also be  surface water, or GWUDI, that serve 10,000 or more persons. dioxide and/er hypochlorite are used as disinfectants and oxidants,
removed or inactivated. Public water systems must evaluate impacts on microbial risk before also on-site generation of chlorine). Elevated levels of chlorate are
+ Includes TT requirements for filtered and unfiltered systems to protect against adverse changing disinfection practices to ensure adequate protection is found when hypochlorite is stored for long periods of time and/or
health effects of exposure to pathogens, including specific numeric requil ts for intained. The three major steps are: under warmer conditions.
turbidity and disinfection/CTs (at EP). = Some strong oxidants (such as ozone and free chloring) can convert
= Requires certain public water systems to meet strengthened filtration requirements, = Determine if a public water system needs to profile based on TTHM chlerite to chlorate in water.
including lower furbidity levels. and HAAS levels (applicability monitoring). = Common health endpoints associated with :%pusureto chlorite and
. i 3 + Develop a disinfection profile that reflects daily Giardia lamblia q ( 0) - Appli ¢ chlorate include hematolngical and thyroid effects.
IESWTR 1998 (63 FR 9478) - Applies to all public water systems using surface water, or inactivation for at least a year (systems using ozone or chloramines :;_:LE?:;:::?:,:::“?::W s:';r::: ‘;::Lﬁ:mm;’:ﬂ TOC:
GWUDI, that serve 10,000 or more persons. must also calculate inactivation of viruses). disinfectantin any part of the drinking water treatment process and *  Compliance with the “3x3 matrix” can result in substantial variability in
= Sets aminimum 2:og C; idium remaoval requirement for systems that provide » Calculate a disinfection benchmark (lowest monthly inactivation)  transient noncommunity water systems using chiorine diaxide. treated water quality both across and within systems Signficamt
Treatment filtration. based on the profile and consult with the state prior fo making a o B b e A o T e e ﬁlni:;:m:r?;c':u water may result in substantial disparities in
ﬁﬁﬁ;ﬁ;ﬁﬁ:ﬂ&ﬁﬂ;ﬂg:ﬂems to meet strengthened filtration requirements, significant change to disinfection practices. me:fjin:; spgcil?ﬁd z;mﬁf;‘ag? :’TDT?C remnt\ral benlnre dlsmf[ecting System Operations:
i i i iteati i and delivening the water to distnbution system, unless meeting = From the operational perspective, some systems may take advantage
* Eg:r:?;?:o?:gﬁsaﬁng SRl Al U TR LA sl e iy . ) . alternative criteria (treatment technique (TT) requirement). of mlmlvelmng ide pﬁne in i i haswﬁl
. . . P . LT1ESWTR 2002 (67 FR 1812) - Applies to all public water systems using and apply chemical disinfectants there to obtain disinfection credits
+  Perform continuous (eueryi 15 minutes) individual filter effluent (IFE) maonitoring to assist surface water, or GWUDI, Serving fewer than 10,000 persons. prior to the targeted TOC removal being achieved. Such a practice
treatment plant operators in understanding and assessing filter performance. If & system that was required to profile subsequently wishes o make a
= Individual filter effluent continuous turbidity monitoring requirements can frigger significant change to its disinfection practices, it must establish a
requirements fo complete a filter profile, a self-assessment of the filter, and a disinfection benchmark and consult with the state for approval prior to
Comprehensive Performance Evaluation (GPE). implementing such modifications.
+ Filtration avoidance requirements include meeting source water quality conditions and
site-specific conditions.

LT1ESWTR 2002 (67 FR 1812) - Applies to all public water systems using surface water, or
GWUDI, serving fewer than 10,000 persons.

+ Sets a minimum 2-log Cryptosporidium removal requi for systems that provide
filtration.




Reference Table 3

Table 3: Map of Potential Interventions for Consideration

This table describes actions that can be taken by water utilities to reduce the impacts of problems described in the Problem Characterization table (Table 2). Before undertaking any of these interventions utilities should consider the potential effects on
simultaneous compliance with other drinking water regulations. The footnotes contain areas that cross-cuf from source to tap, suggested areas for EPA to consider for addressing these problems nationally (e.g., regulations, guidance), and data and
research needs. Prioritization and commentary on the interventions and the EPA implementation suggestions can be provided in comment bubbles - factors to consider include health risks addressed, effectiveness, costs, implementability, feasibility,
overall need across a range of systems, and competing objectives. Uncertainty regarding any of the factors should be included as well. Consideration should be added on what will most increase the value of water for the consumers.

Drinking Water Value Chain Microbials

Contaminants of Concern

*  Monitor source waters for specified parameters, including assimilable organic carbon
{AOC), nitregen, phosphorous, and other nutrients that could enhance opportunistic
pathogens or cyanobacterial growth.

Sowce = Work with your primacy agency and local government to find the potential zoun

Water contributing to elevated levels of monitored water quality parameters and explore

measures to improve source water guality

REG Input - Table 2 has GWUDI characterization as a problem. Is there in imervention to

capiure here?

= Develop routine filter media profiles to:
| o Determine microbial growth in filters
o Modify existing filter operations and maintenance practices to maximize
turbidity remaoval with consistency
| =  Establish pre-treatment (such as riverbank filtration or pre-sedimentation) ahead of
primary treatment train to control for microbial Joads

+  Sample media beds for disinfectant levels at treatment plant:

o Consider presence of host amoeba in treatment regimens

o Verify CT calculations for treatment of regulated pathogens (e.0., Giaraia,

- Y . S T

Periodic source water assessments (e.g., DBP formation
contributions, seasonal changes).
Triggered source water assessments based on events or
work with relevant authorities 1o reduce source water con
Enhanced and continuous souwrce water monitoring for sp
o Monitor for changes in upstream discharges
o Use as a basis for treaiment and operational dey
o Use following heavy rainfall uents
Improve source water protection and management 1o con

Create or refine, and implementing source water
ater reservoir design and maintenance

¥ -
Divert runoff (e.g., agfffultural, urban)

o Evaluate wastewat@@impacts 10 SoUrce water
Long-term climate resiliency utility planning {impacted by
disasters)

Create or optimize tregtment for removal of organic matter and solids:
o Pilot treatment studies specific to the source water to assess and address

water quality conditions

o Employ pre-treatment to improve disinfection efficacy
o Monitor for simultaneous reductions microbial and DBP formations across

treaiment
o |mprove filtration

o Consider biofiftration to reduce DBP precursors, remaove ADC, and improve
the persistence of a disinfectant residual in the diztribution systemn while

Four Sections:

» Map of Potential Interventions
« Cross-Cutting Considerations

 Implementation Mechanisms

 Additional Data Needs

+  Develop routing fiter media profiles 1o:

o Modify existing filter operations and maintenance
practices to maximize ADC removal {If the filters are
operated at a biological mode. If not, consider converting
to this mode)

Across PWS trestment operations and management focus
approaches on decreasing entry point TOC/DOC by:

o Considering a broad range of DBP= not limited 1o volatile
DBPs when making treatment decisions.

L Damdime mrmmibim fimisbad kst mr e e e et e |




Reference Table 3

Section 1: Map of Potential Interventions

Actions needed to address MDBP-related identified public health, administrative, implementation,

environmental justice challenges while considering unintended consequences

Table 3: Map of Potential Interventions for Consideration

This table describes actions that can be taken by water ufilities to reduce the impacts of problems described in the Problem Characterization table (Table 2). Before undertaking any of these interventions utilities should consider the potential effects on
simultaneous compliance with other drinking water regulations. The footnotes contain areas that cross-cut from source to tap, suggested areas for EPA to consider for addressing these problems nationally (e.g., regulations, guidance), and data and
research needs. Prioritization and commentary on the interventions and the EPA implementation suggestions can be provided in comment bubbles - factors to consider include health risks addressed, effectiveness, costs, implementaiility, feasibility,
overall need across a range of systems, and competing objectives. Uncertainty regarding any of the factors should be included as well. Considerafion should be added on what will most increase the value of water for the consumers.

Drinking Water Value Chain Microbials

Contaminants of Concern

Interdependence

DEPs

(A0C), nitrogen, phosphorous, and other nutrients that could enhance opportunistic

pathogens or cyanobacterial growth.

Sowrce = Work with your primacy agency and local government to find the potential sources

Water contributing to elevated levels of monitored water quality parameters and explare
Measures 1o improve source water guality

| RG Input - Table 2 has GWUDI characterization as a problem. Is there in intervention to

capiure here?

= Develop routine filter media profiles to:
| o Determine microbial growth in filters
o Modify existing filter operations and maintenance practices to maxmize
turbidity removal with consistency
| = Establish pre-treatment (such as riverbank filtration or pre-sedimentation) shead of
pimary tregtment train to control for microbial loads
+  Sample media beds for disinfectant levels at treatment plant:
o Consider presence of host amoeba in treatment regimens
o Verify CT calculations for treatment of regulated pathogens (e.q., Giardia,
P wirnese| nnder snarific anersting ronditinns

= Monitor source waters for specified parameters, including assimilable organic carbol

= Periodic source water assessmens (e.g., DBP formation potential, nutrient
contributions, seasonal changes).
=  Triggered source water assessments based on events or monitoring results and
work with relevant authorities to reduce source water contamination.
anced and continuous source water monitoring for specific parameters
o Monitor for changes in upstream di
sce a basis for treatment and operational decisions
lowing heavy rainfall guents

ing source water protection plans;
aintenance for physical or operational

o Limit land use in ar®¥s under utility control
o Employ ripanan huffers
o Divert runoff (e.q., soricultural, urban)
o Evaluate wastewater impacts to source water
=  Longterm climate resili utility ing (impacted by drought or natural
disasters)

=  Create or optimize treatment for removal of organic matter and solids:
o Pilot tregtment studies specific 1o the source water to assess and address
water quality conditions
Employ pre-ireatment to improve disinfection efficacy
o Monitor for simultaneous reductions microbial and DBP formations across

o

Improve filtration
o Consider biofiltration 1o reduce DBP precursors, remove AOC, and improve
the persistence of a disinfectant residual in the distribution system while

o

ﬁlemify source specific water parameters and monitoring toels to
evaluate issues with DBP formation potential.

o Consider bromide, iodide, DOC, DBP precursors,

wastewater reuse, algal matter, and UVZ54

o Conduct source water monitoring using above methods
Work with your primacy agency and local government to find the
potential sources contributing to elevated levels of monitored
water quality parameters and explore measures to improve source
water guality
Seek to control bromide in source waters (e.g., power plant
effluent control).

Develop routine filter media profiles to:

o Modify existing filter operations and maintenance
practices to maximize AOC remaval (If the filters are
operated at & biological mode. If not, consider converting
to this mode)

Across PWS treatment operations and management focus
approaches on decreasing entry point TOC/DOC by:

o Considering a broad range of DBPs not limited to volatile
DBPs when making treatment decisions.

o Setting specific finished water precursor target goals




systems that inchedes water quality considerations.

[Establish communication channels between buyper and seller.

Ionitar for disinfection residuals and DBPs at imtercannections.

Hiold water suppliers accountable for sold water.

Coordination betwesn parent/consecutive to control water age entering
and in conseostie system?

(= - - ]

i o bar enbering the service buldings (if necessary,
Emhn n potentizl when making decisions about pipe
ia

ahte:

= Implement building systems maintsnance:
o Hmbnnngpnlﬂ-uﬁ-mtryu:m:nt

Reference

Section 2: Cross- Cuttlng Considerations

Actions that have the potential to work equally across two or more components of the
value chain

| = Se=comment
Crosz-Cuttimg
1. 'Water Safety Plans (WSPs) wene developed to essune the safety of dinking water through the uss of 2 comprehensies risk and risk approadh from the: sowce to the tap. There may be an opportunity to use them in whele or in part to address emerging
mm:.rrlnarnsﬁn may ke :pu:rﬁl: o H‘nt sg:mm and pﬂ'l!rl'ﬂﬂ"}‘lﬁlﬂ!rrll‘f)‘ w2 system cam ensure compliance with existing regelations. While WEP werent developed for specific use on Opportenistic Pathogens or D8Ps, there may be bensfits from their us= to control these
while mini ing 2 WEP entails locking at water systems more bolistically.
a. Could adopt only certain elements of the I'ISP fnrsum: sysimms (=g, distribution system]), rether than adopting the entins frmesorc.
b. Implzment only ceain elements of 2 WEP 10 address small system concemns. The water industry in Iceland produced a separate, "Hazand Analysis Critical Control Poing {HACCP)Hight™ set of requirements invalving 2 reduced member of steps for small systems.
c. Consider risk registries and WP applications. ldentify how priarity risks can be identifisd and how WEP applications can be applisd.
d. Uilize WEPs a5 & complementary approach focusing on an opportunity to educete since many vioketions are related 1o @ leck of understanding.
e. Imconporate the WEP zpproach i operabor and menagement training to promote @ prevemtative-minded odtere.
2. Samitary Surveys:
a. Consider in response to potential water quakty prmblems
b. Promeote conversafions and information sharing betsreen sanitarians and water wtility staff. This is img forend ding the chall of a water system and where wesinesses mey exist. Standand sanitary surrey inspection checkliists may not allow for this sharing.
c. Push the technical assistance angle of sanitary seveys (=g, lage system assistance 1o small systems).
d. Provide moee fimely responses to significant deficisncies.
e. Improved communication betwesn utilities and their communities,
f. Consider an increased frequency of sanitary surveys for systems with repeated violations.
lmpl ion fer EPA: Regulztory Regui !wersightiGuidance

1. Consider a Find and Fix Approach
2. Implement the us= of & toolkbox with corective actions to address prob ks idemified F di tem toolbox to be wsed by systems 1o respond to low disinfectant residuals. Teolbex 1o indude flushing, boos:er disinfsction, water 2ge management,
optimizing cormesion contrel, 2nd other measures.

i. Development of an online guidance tecl for distibution systems for impra
ii. Consider 2 staged response based on the levels found, 25 well 25 a separatz lupnnxfur
[Reguire distritestion syst=m cperztion and management plan for systems in violation of disnfect
Integrzte additional testing, data analysis, and data management. Can better identify trends in water guali

b

L.

d. M systems fail to meet the minimum disinfactant residuals reguirs them to conduct repeat monitering and mo er actic
e

£

o b i o i ]
R dl:\.'dnpl:l?r:‘ rechction toalbox to ke used by systems with LS |evels exceeding MOLs.
2. Finished water storane
a. MEnimum disinfectant residuals in storage tanks, induding storage tank cutlets as monitoring locations. Could ke donein guidance ar regul sty Dedine sampling practices.
b. [Federal requirements for routine storage facifsy mainienance, inspection and cleaning (both imtemal and sxtersall.
i. Specify freguencies.
i. Qualified personnel.
. Recuire conective action based on problems idestified during imspections.
c. Identidy an appeopriate trigger kevel for paking action.
d.  Setmeximum water age in tanks 25 tank fumover ion with regular
e
f

F of twrnaver wsing fracers.
Consider different requirements or guicance for Gfferent dimates; local codes on fire storage, et
Provide 2 toolbox for tank managemens‘water quality.
3. Reguire minimum numerical disifectant resideals in distribafion Dycterms
2. [Evalsasz measurement accuracy and variation - as measured in the figld (not just ideal conditions)
b.  Mfnimum fre= and tedal chlanine levels throwghout the DE TBD based cn evaluation. May alse consider variation in the numerical imit. Specify totz] chlerine as being for monochicramine, requiring wse of mencchloamine method.
c. Consider 2 nativnal disinfectant residual reporting limit.
d. Clarify requirements 1o maimaising residual when a wtility has source blending.
e. Us=chlorine mot chicramines.
f.
g
h
i

Provide guid en ical ways to mantzin 2 numerical residuzl troughout the distribution system.

[Dewelop training o impreved residual mezsunements.

Testing to measure for Both ozl and free chicrine expscially when e=sing chiorzmine disinfection.

Consicer regulating chloramines differently than free chlorine as distribution system residual. Chloramines have issues with dichloamine, organic chioramines, both greathy affect regulated and unregulated DB formation and residual efficacy and decay.




\slzntzn posRe pEssure

Ensure proper vahe positioes

Enzure presence of qualified aparatoes

Limiting excess siorage

=  Reguirs building water managament programs under non-50WA sutharity (.., plemiing
codes, local codes for fire storage, watsr mains)

= Pilot studies to better understanding building water systems from different desiges, age,

0 DDD

smmimmrﬂw

1. 'Water Safety Plans (WSPs) were developed $o esmune the safety of dinking water through the us= of & comprehensies risk assessment and risk management epproach from the: source to the fap. There may be 2n opportunity to use them in whele ar in part to address emerging

contzminants that may be specific to that system and potentially to identify bow 2 system can enswe complianos with existing regelations. Whike WEP weren't developed for specific uses on Opportesistic Pathogens or D8P, there mzy be bensfits from their use to control thess
contaminants, while minimizing mnintended consequences. Implementing 2 WP entails locking 2t water systems more bolistically.

Section 3: Implementation Mechanisms

the requlatory and non-regulatory mechanisms available to implement recommended
interventions

Io R mmoes e AL S ] L A [ ] e R P A e

bl jun far EPA: Regulztory Reges MversightiGuidance

1. Consider a Find and Fix Approach

a. [Implement the use of & toolbox with corective actions to address problems identified. EPA develop & distribetion sysbem toolbex to be used by systems to respond to low disinfectant residuals. Toolbex 1o indude flushing, booster disinfection, mater age management,
optimizing cormesion contrel, 2nd other measures.

i. Development of an online guidance tocl for distribution systems for improving system water quality.
ii. Consider 2 staged response based on the levels found, 2 well 25 a separats respons= for repeated problems.

[Beguire distritestion system cperztion and management plan for systems in violation of disnfzctant resiceal maini=nznce requirement two times in 2 roling 12-month percd. Plan would use elements of the toolbax
ntegrate additional testing, data analysis, and dasa menagement. Can better identify trends in water quality.
If systems f2il bo et the minimum disinfectant residuals regeire them o conduct repeat monitering and LegionsNa tecting, among other acticns.
o b i o i o a]

FoEPA dl:\.'dnpl:l?r:‘rﬂnhimbnmh: used by systems with DEP |evels exceeding MCLs.
2. Finished water storane

a. MEnimum disinfectant residuals in storage tanks, incuding storage tank cutlets as monitoring locations. Could ke done in guidance ar regulation. Dedine sampling practices.

b. [Federal requirements for routine storage facifsy mainienance, inspection and cleaning (both imtemal and sxtersall.

i. Specify freguencies.
ii. Qualified personnel,
fi. Esguirs conective action based on problems idemified dwing inspections.

c. Identidy an appeopriate trigger kevel for paking action.

d.  Setmeximum water age in tanks 25 tank fumover ion with regular evaluation of,

e

£

mop o

Consider different requiremens or guidznce for Gifferant dimates; local codes oa fie

Provide 2 toolbox for tank managementwater quality.
3. Reguire minimum numerical disinfectant resideals in distribation Dyctems
a. [Evakuate measurement accuracy and variation - a5 measured in the fisld (not just ideal 29
Winimum fre= and tetal chlarine levels throughout the D8 TED based cn evaluztion. May alsc consg
Consider 2 naticnz| disinfectant residual seporting limit.

k. ikn in the | limit.

C.

d. Clarify requirements 1o maimaising residual when a wtility has source blending.

e, Us=chlarine mot chicramines.

f. Provide guid cn practical ways to maintzin a numerical residuel theoughout the distribution system.

g. [Develop training to improved residual mezsurements.

h. Testing to measure for both 1otal and free chicrine especially when esing chloramine disinfection.

i. i chicramines, both greatly affect requiated and unregquizted DBR formation and residual efficacy and decay.
i nths).

ify total chlerine as being for Horamine, iring wse of hlk ine mashod.

Congider requiating chloramines differently than free chlorine as distribution system residual. Chloramines have issues with dichloramine, o
j Compliance determined when 95% of monthly disinfectant residual samples 2re mzintzined ot required levels (2= oppossd to ftwo consec
k. Amend required disinfactant residual kevels =ntering the distribetion system to consider those throughout the distributicn system.
4. Momitoring loctions and timing
a. Additicnal smphasis on accurate masisoring at tanges lecations conducted frequenthy snowch to capturs variations.

b. Momitoring 2t RTCR locations as in the curment SWTR
c. Conti itaring of disind: iduals in the distribution system for ot lzzst some system sizes.
d. Fecuirs monitoring for Legioee(lz or other cppertunistic pathegens in distribution systems 2nd biofilms, especially during wam-weter conditions. Requine comective actions based on the resdts.
e. Develop guicance on how ta respond and communicate for Legion=ia [and OPs) is distibution syssem. Meed to be concentration driven.
. Miomitoring plam toinclude 2 combination of epresentative and maximum nesidence fime locations, at intercoenections to consecstive systsms, DBF menitering locations, at or rear senvice connections with wuinerable populaticns, and in arees of the distributicn system that
bave historically b=en prose: to 2 difficulty in mzintaining residials or high DBP leveix,
g. [Define DBP monitcring frequencies end locations based on source, end distribution system eval
h. Bececed DBP monitering if running annual average concentrations ame bess than half the MCL.
5. Water quality monitering by qualified p
6. Consider ichilorinatin qui including momitoring for dismfectant resideals, D8P, and related parameters during this time.
7. CTValues:

a. Update CT tables in accordanos with new research.
b.  Estzblish frequency for reporting CT calculedions




28, Support devel of Water Management Plans to include monitoring approaches and dta collection for karge buildings and high-risk building s=ttings 1o minimize water-related risks including oppartunistic path
29, Establish 2 meaiioring and data collection =ffort for distribution systems and premise plembing to develop 2 nafional databaze (ko mclude MAC and Psevdomanas)

0. Edwcate the public [mcluding building managers and owners) on strategies to reduce Legionsiia growth in premie plumbing.
a. [Provide additicnal guidance 1o states abcout treatment in bulding water systems.

Reference-Table 3

a. Periodic source water mval imation vulnerabilities.
b. EPAdevelop source wm:rpmndm toolbax.
29 | mumrane ths Meom Wotsr St

Section 4: Additional Data Needs

Data and analysis needs suggested by WG and technical analysis during the course of WG
discussions — to receive further consideration during Interventions discussion

1. Dataand Research Needs
a2 Legioseily
i. Mationzal gooerrence data in drinking water distribution systems.
Additicnal mvestment in distribution system monitoring for Legéonells and other cpportunistic pathogens could provide datz in support of a revised rulemating.
This could provide greater insight into the reletionship between distribstion sysbems and building water systems.
Lack cf data on the relationship beteesn disinfectant residuzl and Legion=ia.
Datato :hlm' when Legioosilz occurs in the distribetion system.
ii. Rel hip batween Legionella in distribution and building systams.
[ Hmhipngﬁm:l:adlngbummhld regrowth in the distribution system.
ir. Amoeba co-occumrence and protection of Legionela rdationship.
w. How to measure biostability?
b. Factors Affecting DB Variation (in distribetion systems]
i. Meed EPA guidance on how to perfoem DEP Farmahnn pul'.enhll studies.
ii. Meed to betber unds i the implications of mai a mini residual at all points in the distribution system on DEP levels,
c. Reative Risks of Different DBPs
I. Determine relative risks of nitrogenous, iedinated, and brominated DBPs, since sgme oty information suggests these compaunds may be more problematic than regulabed DEPs.
fi. Beterenderstand benefits fram further comtrol of HAAs, considering the potentiz grcicity driver in DEP mixtures,
d. Sowce Water Quality Impaces to Utilities
I Unknown guantification of the costs to utilities from recerring palkstion
il. Review res=arch on impacts of point and non-point source pollution on sow,
bi. Impzcts from algal blooms on chlorine demend,
ir. Better identification of DEP precursors vs. bulk paremeters liks TOC.
¥. The bromide to TOC ratio is important and should be evaluzted.
wi. Development of more cost-effectine ways toidemtify and remove precersors.
wii. ks thers a need to know mone spacifics about types af TOC or BOC to foces an removal technicee:

O

on their source water quality.

tional pontrol or technigue side?

i. A betber understanding of ifz cycle costs of i d treatment vs. jing through distribution system cperafiins considering drowght.
ii. Quantify removal costs vs. souroe protection.
Wi. How can costs be brought dovwa for GAL, membranes, and other precersor removal technologies
tr. Life cycle costs of ereatment for precursor removal vs. need for 2470365 operations & mai e ([DEM) I WEIET USE
w. |dentify the bey cost factors.
f.  Health Rigks
I. Estzblish a clezrer relationship between oocunence and health risk.
ii. Ther= needs fo be more epidemiological evidence of pathegenicty and health risks.
i. Role of distribution system water quality in influsncing Building water quality.
Treatment Technology: Precursor Removal Technology Non-GAL solutions to natural crganic matter {(NOM) remoral.
I'Dcu:mthe mulhp{:bm:ﬁlsnfpl::mrmmalwnhﬁm b or cther technologies on reducing microbizl and DBP risks, 2= well 25 other synthetic orgenic chemicals [S0Cs) and volatile coganic chemicals (WICs).
iszees with removal.
Sanitary Surrey: Buppurifw 1nd|nnlug|uand approaches to inspect 'herd to reach” aspects, such 2= water sources, sutrsurface infrastructurs, hightlevel water tanks - these zre very hard S Empest
[Ezsy cn-site methods thet are infomative for precurscr contrcl.
Analytical methods with adequate detection limits nesded (=g, minimum u:mq’fwdmnfe:umrmdual instrumemation].
3 ﬂ-n-hn:mmnng methods that are usable by small wtilities and not T ive to de (AL reg for use.
Vari ¥ of cisinfs rasidual

leeching, booster disinfection, et in the distribution system

I B ]




Facilitated Discussion

* Do you have additions or refinements to the proposed approach?

* What background materials, presentations, or other resources will be
helpful to you to prepare for the Meeting 8 discussions?



Segment 5: Next Steps

Co-Chairs Andy Kricun & Lisa Daniels
Rob Greenwood, Ross Strategic
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Next Steps

Prepare summary for meeting 7.

Share Reference Table 3 with Working Group members for review.

Schedule interim check-ins.

Scheduling the Working Group meetings for the remainder of the
year.
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