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This report, Potential Health Impacts of Municipal Water Reuse in Kansas—further on referred to as the

KHI Municipal Water Reuse HIA—is intended to be an accessible and informative resource for Kansas
policymakers, municipalities, municipal utility staff and others as they make decisions about water resource
planning in Kansas. This report describes potential health effects associated with municipal water reuse to
inform decision-making that maximizes potential health benefits and mitigates potential health risks that
could result from water reuse.
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Water Reuse: The Kansas
Water Vision

The Kansas Water Vision, “A Long-Term Vision

for the Future of Water Supply in Kansas,” was
developed by the Kansas Water Office (KWO),
Kansas Department of Agriculture (KDA), and

the Kansas Water Authority (KWA), in response

to Governor Sam Brownback’s 2013 call-to-
action.! The Water Vision focuses on several areas,
including water conservation, water management,
technology and crop varieties, and additional
sources of water supply. The Water Vision calls for
an evaluation of the sources and potential uses

of lower-quality water as a strategy for additional
sources of water supply.? It is within this strategy
that water reuse is likely to be considered. The
Kansas Health Institute (KHI) conducted a health
impact assessment (HIA) to examine how municipal
water reuse might positively or negatively affect
the health of Kansas residents.

An HIA is a practical tool that assesses the health
impacts of policies, strategies and initiatives in
sectors that are not commonly thought of in
relation to health, such as transportation and
housing. The overall goal of an HIA is to inform
decision-makers of potential positive and negative
health effects of proposed policy decisions. The
HIA provides evidence-based findings about
health impacts and identifies recommendations to
maximize health benefits and mitigate health risks.

This HIA focuses on municipal water reuse in
Kansas. Municipal water reuse involves the
utilization of highly treated municipal wastewater
for beneficial purposes. The term "water reuse"

is generally used synonymously with water
reclamation and water recycling. The goals of the
HIA were to: 1) add to the data collection and
research on public health impacts related to the
access, promotion and consumption of water in
Kansas; 2) identify options and provide evidence-
based recommendations to enhance potential
positive impacts on health and mitigate potential
negative health impacts that could result from
water reuse; and 3) build HIA sustainability in
Kansas by continuing to introduce this tool to state
and local decision-makers.

To assess the potential health effects of municipal
water reuse in Kansas, the KHI HIA Team reviewed
existing literature, analyzed data, and gathered
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stakeholder input from multiple groups, such

as representatives of local municipal utilities,
environmental groups, state personnel involved
in water regulation, and water professionals from
states with widespread reuse, among others.

Research Questions

The assessment of health effects was guided by
several research questions related to water reuse,
including:

How will municipal water reuse in Kansas affect the
following factors?

e Water availability

e Community sustainability

e Water quality

e Community perception of water quality

e Consumption of beverages other than
municipal tap water

e Costs and utility rates
e Guidance and regulations
How will changes in these factors affect health?

Throughout the report, special attention was given
to populations that could be disproportionately
affected by decisions to reuse municipal water.

Summary of Findings and
Recommendations

Following are brief summaries of the findings from
each of the identified issue areas. Figure 1 (page

5) outlines the projected impacts along with the
magnitude, direction and quality of evidence for
each impact. The findings were developed based
on literature and data. Additionally, to maximize
the potential positive health effects and mitigate
the potential negative health effects associated
with the water reuse in Kansas, the KHI HIA
Team—with input from stakeholders—developed a
set of recommendations to inform future decisions
related to water reuse.

Key recommendations are listed below the findings
for each issue area. The recommendations listed
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are those that were identified as high priority

by the stakeholders based on the criteria of
feasibility, responsiveness to findings, and whether
implementation of the recommendation is likely to
produce a meaningful result. The full list of findings
and recommendations is available in Appendix C,
page 75.

Water Availability and Community Sustainability:
Water reuse has the potential to increase the
water available for community use, which in turn,
could increase community sustainability. However,
the magnitude of these increases in the context
of overall water use may be relatively small as
community sustainability is influenced by many
factors, of which water availability is just one.
There are social, economic and environmental
factors that contribute to the resilience of
communities in the face of changes to water
availability. Potential health impacts of increased
community sustainability include reduced stress
and improved individual and community mental
health.

Recommendations to maximize any potential
health benefits and mitigate any potential health
risks include:

e Water utility managers could consider
managing water reuse and water
conservation in collaboration with other
partners;

e Researchers could consider quantifying
the social, economic and environmental
consequences of water reuse in areas of
water scarcity in Kansas;

e Policymakers/legislators could consider
encouraging water reuse as a strategy for
additional supply through recommendations
and/or financial incentives; and

e Municipalities could consider participating
in processes for ongoing, long-term water
planning.

Water Quality: Reused water quality may increase,
decrease, or stay the same in comparison to
current drinking water quality. While current
technology can be used to treat water to any
quality required, the quality of reused water
depends on the availability of funds and on the
intended end use. Non-potable reused water
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is treated to a lower standard by design, while
indirect and direct potable reused water typically
undergo advanced treatment and quality controls.
In general, the reviewed literature suggests that
the quality of reused water has not harmed human
or environmental health. Nevertheless, the risk of
system failure remains, and such an event could
result in exposure to contaminants and potential
illness. There is also uncertainty about the
contaminants of emerging concern. There is not
adequate evidence to conclude how prevalent they
are and whether they present a risk to health.

Recommendations to maximize any potential
health benefits and mitigate any potential health
risks include:

e The Kansas Department of Health and
Environment (KDHE) could consider
establishing consistent requirements for
signage to limit public contact with lower-
quality, non-potable reused water; and

e KDHE and municipalities could consider
working together to identify and adhere to
standards, processes and best practices for
ensuring the quality of reused water.

Community Perception of Water Quality: While
perception varies from community to community,
the perception of reused water quality is generally
lower than that of current drinking water. There are
several components of this perception. The first

is what has been referred to as the “yuck” factor,
or psychological aversion to treated wastewater.
Another is trust in public officials, experts and
technology. The public’s perception of the quality
of the water is generally lower for all reuse types,
and the acceptability of water reuse declines as
the potential for human contact with the water
increases. A community’s acceptance of water
reuse depends on multiple factors, such as the
extent of communication, outreach and meaningful
engagement of the public. Communication efforts
can improve acceptability of water reuse, while
issues such as the “yuck” factor and lack of trust

in local government could decrease a community’s
perception of the quality of reused water. The
primary health implications of a decrease in
community perception of water quality were found
in the switch from drinking tap water to bottled
water or sugary beverages.

Kansas Health Institute

|3



Recommendations to maximize any potential health
benefits and mitigate any potential health risks
include:

e Kansas municipalities could consider
implementing targeted outreach and
educational campaigns about reuse, including
information about the social and environmental
costs and benefits, institutional structures,
regulatory systems and alternate solutions;

e Kansas municipalities could consider
demonstrating the utility’s trustworthiness by
maintaining compliance with the Safe Drinking
Water Act standards; and

e State agencies that are involved in water
education could consider educating and
communicating with the public about water
reuse.

Consumption of Beverages Other Than Municipal
Tap Water: A decrease in the perception of water
quality could impact the purchase and consumption
of beverages other than municipal water, such

as bottled water or sugary beverages. There is a
common perception that bottled water is of higher
quality than municipal drinking water, although some
evidence points to the opposite. Health impacts of
increased sugary beverage consumption include
impacts on oral health and chronic conditions such
as obesity and diabetes. Purchasing beverages that
are more expensive than municipal water could also
have negative financial implications for populations
that are economically disadvantaged as it could
decrease the availability of funds for other essential
needs. Some racial and ethnic minority groups may
be more likely to consume bottled water and sugary
beverages as a result of low trust in the quality of the
municipal drinking water, and therefore may be at
higher risk of negative health impacts.

Recommendations to maximize any potential health
benefits and mitigate any potential health risks
include:

e Municipalities could consider improving
community perception of drinking water by
communicating early and often, and building/
maintaining transparency and trust with the
community; and

e Local public health agencies could consider
engaging in health promotion strategies
to highlight the health benefits of water
consumption over other beverages such as
sodas, juices and other sugary drinks.

Costs and Utility Rates: Water reuse projects are
associated with a variety of initial and ongoing
costs related to infrastructure, operations and
maintenance. The costs may depend on the type
of reuse, the desired water quality, and the method
and distance of water distribution. Reusing water
in smaller communities may be more expensive on
a per-capita basis, but in some cases, water reuse
may be less costly than the development of other
new water sources. Due to water reuse, utility
rates could increase, decrease or stay the same.
Changes in utility rates may depend on the costs
of reuse, availability of alternate funding sources,
and the community’s perception of and demand
for reused water. Increases in utility rates could
negatively impact the health of individuals who are
already paying a higher percentage of their income
on water and wastewater bills, including those who
are low-income, elderly, and those served by small
and rural community water systems. Because of
the importance of water and wastewater service,
keeping these utilities turned on could require
trade-offs with other necessities such as food,
medical expenses, and heating and cooling.

Recommendations to maximize any potential health
benefits and mitigate any potential health risks
include:

e Kansas municipalities could consider working
with partners to share the costs and benefits
of reuse infrastructure (e.g., industry partners,
neighboring municipalities);

e Kansas municipalities could consider
balancing the most cost-effective reuse
option with community acceptability;

e Kansas municipalities could consider pricing
water to account for scarcity by increasing the
rate for high-volume users; and

e Kansas municipalities could consider
implementing affordability programs for
low-income individuals, such as lifeline rates,
payment plans, bill discounts, leak repair
assistance programs, among others.
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Guidance and Regulations: As more Kansas - Maintaining public health as a top priority;
communities pursue water reuse, new guidance - Preventing cross-connections (actual or

and regulations for water reuse projects are likely potential contact between potable and non-

to be developed in Kansas. Regulations in states
with current or planned widespread water reuse
include requirements for water quality, public
access, monitoring and reporting. Because most
water reuse regulations exist to protect the
public’s health and the environment, the successful

potable water supplies);
- Marking all non-potable components;
- Having a proactive public information
program;
- Having a monitoring and surveillance

implementation of the regulations may have a program;

beneficial effect on health. However, it is possible - Training utility staff members on reuse;
that the regulations will help to maintain, rather - Establishing construction and design

than improve upon, the current state of health standards; and

in Kansas, since current federal regulations, such - Ensuring physical separation of potable and
as the Clean Water Act (CWA) and Safe Drinking non-potable water lines.

Water Act (SDWA), are set to ensure the safety of

water for health and the environment. Additional best practices may be found in

Guidelines for Water Reuse from the U.S.

Recommendations to maximize any potential health Environmental Protection Agency (EPA).

benefits and mitigate any potential health risks

include: The following table summarizes potential health
 KDHE could consider incorporating best impacts associated with water reuse in Kansas for
practices into any new regulatory guidance. each of the areas studied (Figure 1). See Figure 2,
Best practices include: page 7, for the legend that corresponds to Figure 1.

Figure 1. Summary of Health Impacts of Municipal Water Reuse in Kansas

Based on Literature and Data Literature

Literature Stakeholdery| Overall Magnitude| Distribution |Likelihood| Quality of
Review ["Analysis [ Perspectives | Projection of Impact of Impact | of Impact | Evidence

Health
Factor or

Outcome

Communities

with lower

Water . water security; '

Availability! Increase  Increase Increase Increase  Beneficial Most/All Water- Possible
y dependent

industries or

amenities

*%

Those without
the resources
Community Increase  Increase Increase Increase  Beneficial Most/All to relocate or Possible
seek services

elsewhere

*okkk

Water No change/

. f A Fokkok
Quality Mixed N/A Increase Mixed Neutral N/A N/A N/A
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Figure 1. Continued

Based on Literature and Data

Expected
Health
Impact

Health
Factor or
Outcome

Overall
Projection

Magnitude | Distribution |Likelihood| Quality of
of Impact of Impact | of Impact | Evidence

Individuals with

Neutral a compromised
Non-potable ¢ [EBEEEERS N/A No change  Decrease to Few immune system  Unlikely N/A
Adverse or other health-

related issues
Indirect Increase  N/A Mixed Increase  Neutral — N/A N/A N/A N/A
potable 2

. No No
Direct change/  N/A  NOCMaNBE/ ange/  Neutralt  N/A N/A N/A N/A
potable Increase nerease Increase
Community
Perception Decrease N/A Decrease Decrease See Consumr?ti.on of bev?rages other cxoo
of Water than municipal water" below
Quality tt
Some racial and
Consumption ethnic minority
of beverages groups,

Low-income . ok
other than Increase N/A Increase Increase  Adverse Some L Possible
municipal Individuals with
water a compromised

immune system
Increase N/A Increase Increase See "Utility Rates" below e
Low-income;
e
Utility Rates Mixed N/A Increase Mixed to Some Possible o
small/rural
Adverse .
community
water systems
Neutral Communities
Regulations Increase N/A Increase Increase to Most/All with water Likely **
Beneficial reuse

Note: See Legend, Figure 2, page 7.

T = Relates to communities with lower water security. The health impact would not be applicable to communities who are water secure, because
they will have access to other water resources.

A = As of December 2016, research does not indicate that there have been any outbreaks of illness connected to direct potable or other types
of reuse. However, concerns remain about the potential risks of human error or system breakdown and associated impacts on health given the
source and end use of the reused water.

§ = Non-potable reuse is: “All water reuse applications that do not involve potable reuse, including the use of water for car washing, irrigation,
industrial cooling, etc.”

A = Indirect potable reuse is: “Augmentation of a drinking water source (surface or groundwater) with reclaimed water followed by an
environmental buffer that precedes drinking water treatment.”

# = Direct potable reuse is: “The introduction of reclaimed water directly into a drinking water treatment plant, either co-located or remote from
the advanced wastewater treatment system.”

1 1 = Despite a perception that reused water quality is lower than that of the current/traditional municipal water supply, acceptability may vary by
type of reuse. Non-potable reuse may have highest acceptability, whereas direct potable reuse has the lowest acceptability.

Source: KHI Municipal Water Reuse HIA, 2017.
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Figure 2. Legend: Health Impacts for Kansas

CRITERIA

Direction — Projects the
direction of change based on
the proposed rule.

Expected Health Impact —
Indicates whether the health

impact is beneficial or adverse.

Magnitude — Indicates how
widely the health effects
would be spread within

a population or across a
geographical area.

Distribution — Describes the
population most likely to be
affected by changes in the
health factor or outcome.

Likelihood — The chance that
a given exposure will occur.

Quality of Evidence — The
strength of the quality of
evidence (literature only)

to support the judgements
made when characterizing the
impacts.

DESCRIPTION

Increase — Literature (data) achieves consensus that this indicator might increase.
Decrease — Literature (data) achieves consensus that this indicator might decrease.
Mixed — Literature (data) lacks consensus about this indicator’s potential direction.
No effect — Literature (data) suggests that this indictor might remain unchanged.

Beneficial — Change may improve health.

Adverse — Change may impair health.

Uncertain — Unknown how health may be impacted.
Mixed — Change may be positive as well as negative.
None — No identified effect on health.

Few — Few or very few people, such as specific individuals or households.
Some — Less than half of the population of a given community.

Many — More than half of the population of a given community.

Most/All — Nearly the entire community or regional impact.

The populations that are projected to be impacted.

Likely — There is a high chance that impacts will occur as a result of municipal water
reuse.

Possible — There is some chance that impacts will occur as a result of municipal
water reuse.

Unlikely — There is a low chance that impacts will occur as a result of municipal
water reuse.

Uncertain — It is unclear if impacts will occur as a result of municipal water reuse.

KKKk

— Strong literature.

** — Sufficient literature.

N/A — Quality of evidence wasn't separately assessed for this health factor/
outcome.

Source: KHI Municipal Water Reuse HIA, 2017.
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The Kansas Health Institute delivers credible information and research enabling policy leaders to make informed health policy decisions

that enhance their effectiveness as champions for a healthier Kansas. The Kansas Health Institute is a nonprofit, nonpartisan health policy
and research organization based in Topeka that was established in 1995 with a multiyear grant from the Kansas Health Foundation.
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