UC Berkeley
UC Berkeley Previously Published Works

Title
Safe drinking water for small low-income communities: the long road from violation to
remediation

Permalink
https://escholarship.org/uc/item/19b790xd
Journal

Environmental Research Letters, 17(4)

ISSN
1748-9318

Authors

Glade, Sara
Ray, Isha

Publication Date
2022-04-01

DOI
10.1088/1748-9326/ac58aa

Copyright Information

This work is made available under the terms of a Creative Commons Attribution-
NonCommercial-NoDerivatives License, availalbe at
https://creativecommons.org/licenses/by-nc-nd/4.0j

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/1qb790xc
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://escholarship.org
http://www.cdlib.org/

ENVIRONMENTAL RESEARCH
LETTERS

LETTER « OPEN ACCESS

Safe drinking water for small low-income
communities: the long road from violation to
remediation

To cite this article: Sara Glade and Isha Ray 2022 Environ. Res. Lett. 17 044008

View the article online for updates and enhancements.

You may also like

- Transverse magnetic field effect on the

giant Goos—Héanchen shifts based on a
degenerate two-level system
R Nasehi

- Experimental investigation and numerical

simulation of triggered vacuum arc
behavior under TMF/RMF-AMFE contact
Lijun Wang, Jie Deng, Kang Qin et al.

- Peculiarities of the coherent population

trapping resonance in the fluorescence
obtained in a coated ®’Rb cell in the
presence of transverse magnetic field:
theory and experiment

E Taskova, E Alipieva and G Todorov

This content was downloaded from IP address 157.131.111.242 on 11/03/2022 at 02:14


https://doi.org/10.1088/1748-9326/ac58aa
https://iopscience.iop.org/article/10.1088/1612-202X/aab444
https://iopscience.iop.org/article/10.1088/1612-202X/aab444
https://iopscience.iop.org/article/10.1088/1612-202X/aab444
https://iopscience.iop.org/article/10.1088/0022-3727/49/23/235206
https://iopscience.iop.org/article/10.1088/0022-3727/49/23/235206
https://iopscience.iop.org/article/10.1088/0022-3727/49/23/235206
https://iopscience.iop.org/article/10.1088/1361-6455/aa9c36
https://iopscience.iop.org/article/10.1088/1361-6455/aa9c36
https://iopscience.iop.org/article/10.1088/1361-6455/aa9c36
https://iopscience.iop.org/article/10.1088/1361-6455/aa9c36
https://iopscience.iop.org/article/10.1088/1361-6455/aa9c36
https://iopscience.iop.org/article/10.1088/1361-6455/aa9c36
https://iopscience.iop.org/article/10.1088/1361-6455/aa9c36

I0P Publishing

@ CrossMark

OPEN ACCESS

RECEIVED
14 March 2021

REVISED
10 February 2022

ACCEPTED FOR PUBLICATION
25 February 2022

PUBLISHED
10 March 2022

Original content from
this work may be used
under the terms of the
Creative Commons
Attribution 4.0 licence.

Any further distribution
of this work must
maintain attribution to
the author(s) and the title
of the work, journal
citation and DOIL.

Environ. Res. Lett. 17 (2022) 044008

ENVIRONMENTAL RESEARCH
LETTERS

LETTER

https://doi.org/10.1088/1748-9326/ac58aa

Safe drinking water for small low-income communities: the long
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Abstract

Small, low-income communities in the United States disproportionately lack access to safe
drinking water (i.e. water that meets regulated quality standards). At a community level, the
literature has broadly claimed that a major barrier to safe drinking water access is low technical,
managerial, and financial (TMF) capacity. At a broader structural level, the environmental justice
literature has shown that historical neglect of low-income communities of color has resulted in
numerous water systems without the financial and political resources to meet water quality
standards. This study investigates the contemporary processes by which distributive injustices
persist in California’s Central Valley. The study uses key informant interviews with a range of
stakeholders, including employees at the state, county and community, non-profit organizations,
and engineers, to understand why sustainable water quality solutions for small low-income
communities remain such a challenge. The interviews are structured around a decision chain,

which builds out the specific steps needed to go from a maximum contaminant level violation to
remediation. The resulting decision chain makes visible the multiple steps at multiple stages with
multiple actors that are needed to arrive at a solution to substandard water quality. It shows the

numerous nodes at which progress can be stalled, and thus functions as a behind-the-scenes look

at the (re)production of persistent inequalities. The complexity of the process shows why having
the TMF capacity needed to get to a safe water system is not a reasonable expectation for most
small community water systems. Inequalities are continually being produced and cemented, often
by the very steps aimed towards remediation, thus making persistent disparities in safe drinking
water access a de facto state-sanctioned process that compounds a discriminatory historical legacy.

1. Introduction: drinking water (in)justice
in the US

Millions of people across the United States (US) lack
reliable access to safe drinking water (Allaire et al
2018), and small, low-income communities are dis-
proportionately affected (Switzer and Teodoro 2018).
The Safe Drinking Water Act (SDWA), passed by
the US Congress in 1974 and amended in 1986 and
1996, is designed to protect the drinking water of
US residents served by public water systems (United
States Environmental Protection Agency 2004). In
this paper, we define ‘safe drinking water’ in accord-
ance with the SDWA; it is water that meets federal and

© 2022 The Author(s). Published by IOP Publishing Ltd

state water quality standards. However, public health
goals for drinking water contaminants are lower
than regulated quality goals, and there are unreg-
ulated contaminants with health concerns (United
States Environmental Protection Agency 2020a). ‘Safe
drinking water’ as measured and monitored in Cali-
fornia is thus a regulatory, rather than a strictly public
health, standard.

Regulatory agencies enforce community water
systems’ (CWSs) compliance with the SDWA (United
States Environmental Protection Agency 2004). The
specific regulatory agency responsible for a given
CWS varies based on size and location. In Califor-
nia, for instance, the State Water Resources Control
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Board is responsible for the majority of systems, with
some counties responsible for small systems through
local primacy agencies and the Environmental Pro-
tection Agency (EPA) responsible for systems on tri-
bal lands (United States Environmental Protection
Agency 2004, State Water Resources Control Board
2017). Despite ongoing efforts at the federal and
state levels, lack of access to reliable and safe drink-
ing water persists in low-income communities across
the US. Over a 1000 CWSs are in violation of the
SDWA (Mueller and Gasteyer 2021); these violations
are more prevalent in rural, under-resourced areas
(Patel et al 2020).

There is a vast literature on environmental
(in)justice (EJ) that seeks to document and explain
the lack of access to safe drinking water in the
US. The bulk of this literature has focused on
distributive justice—meaning inequitable access to
vital resources across race and class—both generally
(Sze and London 2008) and with respect to drink-
ing water (Cory and Rahman 2009, Heaney et al
2011, Balazs et al 2012, Switzer and Teodoro 2018,
Teodoro et al 2018). A smaller number of studies
also show that minoritized communities may be sub-
jected to procedural injustice—or inequitable access
to participation in decision-making with respect to
their water resources (Balazs and Lubell 2014, Rutt
and Bluwstein 2017); and recognitional injustice—or
unfairness in interpersonal interactions and treat-
ment (e.g. Schlosberg 2004, Rall 2018). The ‘snapshot’
nature of the distributional injustices in the early EJ
literature was critiqued as missing the role of his-
torical discrimination and structural racism in the
US; these histories have resulted in inequitable access
to many resources, including safe drinking water
(e.g. Pulido 1996, 2000).

Newer EJ research has, however, paid attention to
structural-historical causes of distributive injustices
with respect to drinking water in the US, show-
ing why inequities persist despite efforts to meet
the SDWA. High-level structural barriers to equit-
able access include historical settlement patterns and
planning policies that reflected systemic discrimin-
ation towards people of color (e.g. Balazs and Ray
2014, London et al 2018, Meehan et al 2020). At
the small-community level, the policy literature has
broadly claimed that a major barrier to safe drinking
water access is low technical, managerial and financial
(TMF) capacity (United States Environmental Pro-
tection Agency 2011, State Water Resources Control
Board 2015). On the other hand, critical EJ schol-
ars have questioned the apolitical ‘best practices’ style
of the policy literature, echoing structural-historical
calls to understand how power dynamics actively pre-
vent the mitigation of water injustices (e.g. Case 2017,
Pellow 2017, Arce-Nazario 2018).

In this study, we delineate the steps needed to go
from a maximum contaminant level (or MCL) viola-
tion to remediation for small rural water systems in
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California’s San Joaquin Valley (SJV). We focus on
arsenic, a tasteless, invisible and toxic groundwater
contaminant commonly found in the SJV. Our work
makes visible the multiple steps, multiple stages, and
multiple actors that are needed to arrive at a solution
to substandard water quality. It shows the numer-
ous nodes of potential failure at which progress can
be stalled, and thus functions as a behind-the-scenes
look at the process of continuing (or reinforcing)
injustices. By opening up the ‘black box’ of policies
governing remediation, we show that, even without
state intransigence, the state-sanctioned policy pro-
cess itself is riddled with complexity and delays. We
point out specific steps at which the remediation pro-
cess may get stalled, and where greater efforts to move
to the next steps are needed. To our knowledge, this
is the first effort to break down the violation-to-
remediation process into its obstacle-course nature
on the ground.

The complexity of the remediation process that
we discuss below indicates that the expectation of
having the TMF capacity to get from an MCL viola-
tion to a safe water system is an unreasonable one for
most small CWSs. We find that even key technical and
political actors responsible for supporting these sys-
tems can be unaware of the complexities of remediat-
ing an MCL violation. Inequalities are thus continu-
ally being produced or cemented even as the policy
intent is to remediate.

2. Background: the regulatory
environment

The SDWA regulates several types of public water
systems, including CWSs, which regularly serve
communities of over 25 individuals or 15 service con-
nections, for at least 60 d of the year (United States
Environmental Protection Agency 2020b). CWSs
have the responsibility under the SDWA to ensure
delivery of safe drinking water (as per the definition
in the Act) and to undertake any actions considered to
be critical to that end (taking water samples, commu-
nicating with their customers as needed, etc) (United
States Environmental Protection Agency 2004). To
meet their responsibilities, the organizational struc-
ture of CWS typically consists of a manager who is
responsible for billing, an operator who is respons-
ible for the technical components of water system
operation and maintenance, and a water board or
other leadership that communicates with the public
and completes other tasks needed to keep the water
system in operation (Firestone 2009). In a large sys-
tem with a strong tax base, these positions are filled
by paid, technically qualified individuals. In small,
low-income communities, all of these can be unpaid,
volunteer positions, held by lay citizens with little
training (Lohan 2017, Romero and Klein 2017).

The main SDWA violations issued by a regulat-
ory agency to a CWS are: (a) health-based violations
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(MCL exceedance, maximum residual disinfectant
level exceedance, and treatment technique require-
ments), (b) monitoring and reporting violations, (c)
public notice violations, and (d) other violations,
such as not issuing a consumer confidence report
(United States Environmental Protection Agency
n.d.-b). Contaminants that result in MCL viola-
tions include inorganic chemicals, organic chem-
icals, disinfection by-products, and radionuclides
(United States Environmental Protection Agency
2009). These contaminants, unless regulated, result
in chronic and/or acute health risks, and originate
from anthropogenic and/or geogenic sources (United
States Environmental Protection Agency 2009). The
EPA requires that a treatment solution be available
and affordable before issuing a new regulation for a
contaminant (United States Environmental Protec-
tion Agency n.d.-a).

The EPA considers the financial burdens on small
systems when they raise the water quality standard
for priority contaminants. When the EPA lowered
the arsenic MCL from 50 to 10 ug 17! in 2001 their
science advisory board, the American Water Works
Association, and several municipalities claimed that
the justification of affordability of arsenic treatment
technologies for small systems was not based on
realistic assumptions and inclusive cost estimates
(Congressional Research Service 2010). While the
EPA did allow states to issue exemptions, giving extra
time to small systems to meet the new arsenic MCL
compliance deadline, the complexities of the exemp-
tion process resulted in few actually being granted
(Congressional Research Service 2010).

In California’s SJV, drinking water contamin-
ants such as arsenic disproportionately impact low-
income and minoritized communities, because they
often lack access to affordable water quality solu-
tions (Balazs et al 2012, State Water Resources Control
Board 2015). Drying groundwater wells add further
challenges to safe drinking water access in rural com-
munities (Perrone and Jasechko 2017). California is
working to increase access to drinking water that
meets regulated quality standards, from declaring the
Human Right to Water in 2012 to increasing fund-
ing for small water systems, for example, through
the Safe and Affordable Funding for Equity and
Resilience (SAFER) program (California Legislative
Information 2012, State Water Resources Control
Board 2020b). One component of the 1996 amend-
ments to the SDWA requires states to ensure that
CWSs have the TMF capacity to comply with regu-
lated drinking water quality standards (State Water
Resources Control Board 2020c). The application of
the 1996 amendment requires CWSs to conduct a
TMEF capacity assessment when applying for fund-
ing, as well as when being formed or changing own-
ers (State Water Resources Control Board 2020c).
Technical assistance providers, contracted by the Cali-
fornia State Water Resources Control Board, work
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with small systems to help meet this requirement for
high-enough TMF capacity (State Water Resources
Control Board n.d.).

However, there are few examples on when and for
what purpose a specific TMF capacity is called for,
leaving the ‘lack’ of TMF capacity somewhat general
in its characterization. The extent to which most small
CWS are inherently short of basic system-operating
skills versus the extent to which the process of remedi-
ation itself is an onerous one is also discussed in
a rather general way (e.g. Green Nylen et al 2018).
In other words, are reforms needed mainly at the
community-capacity level, which has been the focus
of much policy advocacy, or are they needed at the
policy implementational level as well?

3. Methods

Our research objective was to uncover the specific
steps needed for a CWS to proceed from receiving
an MCL violation to achieving a mitigating solu-
tion. Key informant interviews are commonly used
to understand institutional mandates and organiza-
tional structures (Lavrakas 2008); in these cases, the
key informant is treated as a proxy for their organ-
ization or interest group. We conducted key inform-
ant interviews to understand the steps to remediation,
including who is responsible for each step. We first
developed a preliminary decision chain of steps start-
ing from an MCL violation through to developing and
maintaining a water quality solution. We used this
preliminary chain as a way to focus our key inform-
ant interviews. In this way, our initial decision chain,
drafted using the literature, was continually refined
after each new interview. Each interviewee started
from the decision chain as modified after the imme-
diately preceding interviewee, and added new steps
to it, pointed out alternative options at key steps, or
explained where backsliding was possible. We did not
prompt the respondents in any way during the inter-
view but encouraged them to complete the decision
chain as best they could.

We selected the MCL violation over others,
because (a) it is the most common health-based viol-
ation category and (b) it often indicates the pres-
ence of water contaminants that disproportionately
affect low-income communities in CA (e.g. arsenic,
nitrate). The first author conducted interviews over
a videoconferencing platform or by phone (due to
SARS-CoV-2 (COVID-19) pandemic limitations) for
an average of 60 min each (ranging from approxim-
ately 30 min to over 1.5 h per interview). We recor-
ded and transcribed each interview, with informed
consent from each interviewee. Our research protocol
was approved for ethical practices by the University of
California Berkeley (Protocol #2020-02-12974).

We selected interviewees based on their role as
decision makers in the MCL-to-remediation process.
We hypothesized that representative decision-makers
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at all levels, from the community up to the state,
were most likely to know the details of the pro-
cess. We conducted 17 interviews in total, including
employees at the following organizations: State Water
Resources Control Board (including the Division of
Drinking Water, Division of Financial Assistance, and
Regional Water Board) (four interviews), engineer-
ing firms/water utility (three interviews), technical
assistance providers (five interviews), environmental
justice organizations (two interviews), and county
agencies (one interview), as well as a president/op-
erator of small water system (one interview). We
also interviewed one community member who, as
we knew from our previous interactions, was well-
informed about local water problems and challenges
to remediation. We did not interview any employees
from the EPA; when asked, they stated they, as federal
employees, were not authorized to do an interview.
We stopped interviewing when we reached saturation,
i.e. the decision chain looked as though plausible steps
had been included, and additional potential respond-
ents were unable to come up with additional steps or
complications.

To analyze interviews, we coded open-ended
interview transcripts to find emergent themes (Coffey
and Atkinson 1996), initially following the con-
stant comparative method for exploratory qualitat-
ive research (Glaser 1965). We focused on trying
to understand the ways in which the decision steps
proved challenging to carry out, and whether there
were some steps that could take a long time to get
resolved. We used MAXQDA software for the coding
(MAXQDA 2021). The software allows researchers to
conduct qualitative analysis on text, including attach-
ing codes to sections of text for analysis and identify-
ing emergent themes. We arrived at the final decision
chain using the coded interview transcripts.

4, Results

4.1. Decision chain

The final decision chain we developed in collabora-
tion with our respondents shows each step in develop-
ing a solution once an MCL violation has been issued.
It has many steps and is therefore presented in four
parts:

o development of a MCL violation (figure 1);

e development of a compliance order and applying
for planning funds (figure 2);

e planning phase (figure 3);

e construction phase (figure 4).

In addition, table 1 shows the regular responsib-
ilities expected of a CWS (i.e. the operator, president,
board, or other employees and volunteers), whether
or not there are any violations.

Each figure connects chronologically to the
following one, starting with figure 1. Each step
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Development of a maximum contaminant level violation

STICMINP
If needed, technical assistance form at DFA or another
organization completed by CWS or on behalf of CWS by TA
provider, EJ nonprofits, or DDW.

CM
Water sample is collected and sent to state certified lab by
employee or volunteer at CWS.

v
ST

State certified lab measures a contaminant at a level above
the MCL.

STICTICM
Regulatory agency is notified of sample exceeding MCL, and
contacts CWS with required next steps for sampling.

= =

Acute Chronic
(contaminant with acute (contaminant with chronic
health effects, e.g. nitrate) health effects, e.g. arsenic)

CM CM
A second sample required to Quarterly samples required
be taken as soon as possible to be taken by employee or
by employee or volunteer at volunteer at CWS. When
CWS. If second sample average of quarterly
exceeds MCL, then MCL is samples exceeds MCL, then
violated. MCL is violated.

[ |
4

i Continued in Figure 2.

Figure 1. Decision chain (part 1 of 4): development of a
MCL violation. ST: state, CT: county, CM: community, NP:
non-profit or private organization, MCL: maximum
contaminant level, CWS: community water system, EJ:
environmental justice, TA: technical assistance, DDW:
Division of Drinking Water (State Water Resources Control
Board), DFA: Division of Financial Assistance (State Water
Resources Control Board).

represents an action that could stall or even fail,
forcing the process to go back to the previous step.
Steps that were more likely to take extra time or
stop the process altogether, as reported by our inter-
viewees, are noted as ‘stall point’ in the figures.

The institutional level(s) at which each step is
expected to be carried out are presented on the
decision chain in capital letters. Institution levels are
State (ST), county (CT), community (CM), and non-
profit or private organizations (NP). State includes
state (CA) or federal (US) regulatory agencies (e.g.
State Water Resources Control Board, EPA), and
state or federal funding agencies (e.g. State Water
Resources Control Board, US Department of Agri-
culture). County includes any county-level agencies,
including local primacy agencies that serve as regulat-
ory agencies for certain systems. Community includes
general community members, the CWS, and any
community leadership. Non-profit or private organiz-
ations include environmental justice NGOs, technical
assistance providers, engineering firms, and any other
private entities.

A step in the decision chain is sometimes split
depending on whether the regulated contaminant
results in acute or chronic health outcomes. Acute
and chronic contaminants call for different water
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Development of a compliance order and applying for planning funds

—

STICMINP

Continued from Figure 1.

STICTICMINP
If needed, technical assistance If needed. CWS can apply for
form at DFA or another water replacement (bottled water)
organization completed by ¥ or interim solution (point of use
CWS or on behalf of CWS by treatment) (any point through the
TA provider, EJ nonprofit, or process) through DFA, county, or
DDW.

EJ nonprofit.
Ty
STICTICM

Regulatory agency CWS with a compli order,
including the following: 1) give them deadline to rectify their
problem, 2) public notification requirement, 3) corrective action
plan requirement.

v “y
Acute Chronic
(contaminant with acute health | | (contaminant with chronic health
effects, e.g. nitrate) effects, e.g. arsenic)

CM

Community members notified . F
of violation by CWS within 24 Community members notified of

hours, violation by CWS within 30 days.
[ I

L
STICTICMINP
CWS develops corrective action plan, with support from the
regulatory agency and/or TA provider. Corrective action plan is
presented to and discussed with DDW, modified as needed, and
approved by DDW _ Possible solutions for returning to compliance
are also discussed.

M

STICM

CWS must test for contaminant, issue public notices, provide
reports regularly to DDW, and complete any other requirementsas |
per the compliance order

CM I NP | Stall Point
If needed, work done by CWS or TA provider (o determine if
system is eligible for funding programs. This could include doing
survey of income in community, and confirming water rates arc
greater than a defined percent MHL. If rates are less than the defined
percent MHI and rates need to increase, then the community needs
10 approve the rate increase.

CMINP
If needed, CWS applies for financial assistance for planning and
design, with assistance from TA provider and an engineer. Other [
options for planning funds include capital reserves or low interest
loans from TA provider.
v

ST | Stall Point
Funding agency reviews application.

STICM
Funding agency awards funding to CWS. Timeline for completing
work included in contract with CWS.

V.
l————p! Continued inFigure 3. : i C in Figure 4. g—

Figure 2. Decision chain (part 2 of 4): development of a
compliance order and applying for planning funds. ST:
state, CT: county, CM: community, NP: non-profit or
private organization, MCL: maximum contaminant level,
CWS: community water system, EJ: environmental justice,
TA: technical assistance, DDW: Division of Drinking Water
(State Water Resources Control Board), DFA: Division of
Financial Assistance (State Water Resources Control Board).

Planning phase

Contmucdfr;mFLsum2 ;

Multiple solutions (consolidation, new well, blending and treatment)
investigated by engineering firm.

CMINP
Depending on governing structure, comparison of options including
costs and new rates may be presented to community by engineering firm
with support from TA provider.
v

STICMINP
Solutions discussed with DDW, DFA, and TA providers throughout the
planning process. Depending on governing structure, community leaders
also included.

STICTICMINP
Final solution presented to the regulatory agency. Regulatory agency
must agree with solution recommended by engineering firm and
community.

STICT
If well selected, county and DDW needs to approve.

ST | CT | Stall Point
If consolidation selected, county local agency formation commission is
involved. Consolidation agreement developed by water systems and
looked over by DFA. DDW can force consolidation of CWS with another
system through SB88 if agreement is not developed.

CTINP
If treatment selected, specific treatment technology selected by
engineering firm. Pilot can be conducted by engincering firm to test and
select treatment technology and/or media. County needs to approve and
conditional use permit may need to be revised. Revising conditional use
permit with county and getting a waste discharge permit from the

regional water board might be needed.

CMINP
If needed, property needed for solution is identified and plans for
securing are put in place by engi ing firm and/or TA provider.

NP | Stall Point
Environmental assessment of solution selected including CEQA is
completed by engineering firm and/or TA provider.

CMINP
If needed, work done by CWS or TA provider to determine if system is
eligible for funding programs. This could include doing survey of income
in community, and confirming water rates are greater than a certain %
MHI. If rates are less than that value (% MHI) and rates need to increase,

then the community needs to approve the rate increase.
CM

> Financial assistance for construction applied for by CWS at one or
multiple funding organization(s).

ST Stall Point

Funding organization(s) reviews application.

STICM

Financial assistance granted to CWS by funding organization(s).

CM | Stall Point

If needed, rates are adjusted to meet the solution O&M costs before
funding is disbursed. If needed, community votes on adjusting rates.

Funding is not dispersed until rate adjustment approved by community.

quality sampling strategies and frequencies (figure 1).
We accounted for the different possible pathways
within the chain by denoting some steps as optional,
indicated either by arrows skipping over the step or
by language such as ‘if needed’, ‘depending’ or ‘can’

The process to recognize a water quality prob-
lem and develop a solution is complex, as demon-
strated through the number of steps and actors in
the decision chain. Some interviewees even suggested
that the process could go backwards at various points,
with one claiming they hadn’t seen a single system go
straight through from MCL violation to solution. The
process is also onerous, with many steps taking a sig-
nificant amount of time, making them more likely to
stall or altogether stop the process: ‘I've been doing
this 12 years, I don’t know that I’ve seen any system
go through...in a linear fashion. Or they’re still going
through it 12 years later’ (Interviewee 11, Employee
at Technical Assistance Provider).

STINPICM
Legal review conducted for contract with the funding organization.
Timeline for completing work included in contract.

Continued in Figure 4.

Figure 3. Decision chain (part 3 of 4): planning phase. ST:
state, CT: county, CM: community, NP: non-profit or
private organization, MCL: maximum contaminant level,
CWS: community water system, TA: technical assistance,
DDW: Division of Drinking Water (at the State Water
Resources Control Board).

Several interviewees suggested that the wait for
funding applications to be reviewed could take mul-
tiple years: ‘T'm not trying to hurt the state...But
it frustrates the people and it frustrates us. Because
you want the money fast. But the state says, hey,
we’'ve got this money, we want to use it correctly.
You know, we’re not going to toss it out the win-
dow’ (Interview 1, Employee at Technical Assistance
Provider). Other steps identified as taking signific-
ant time included environmental assessments, rate
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Construction phase

Continued from Figure 2.} Continued from Figure 3.

v v
CMINPl

If needed, engineering firm secured by CWS, and finalizes design.

STICTICMINP

Engincering firm or CW'$ (with help from the engineering firm) goes to bid for the
equipment provider, contractor, and any other entities required. Legal review

conducted for bid. Bids sent to funding and regulatory agency for approval. If bids
come in too high, need to find another funding source and/or rebid the project.

v
CM | Stall Point
If needed, interim financing secured by CWS to pay bills before reimbursement
from the funding organization.

1 ¥

U Solution construction begins.
STICTINP
Engineering firm, DDW, funding agency, and regulatory agency can inspect
construction periodically. |
NP
firm or engineering firm.
NPIST
Engineer (on behalf of CWS) develops operation plan. DDW provides comment,
and then approves.

Labor i is by labor

NP
Requirements for funding agency submitted by TA provider or engineering
firm (on behalf of CWS) as needed including progress reports and materials for
reimbursement

NP
Timeline for project completion as per the agreement with the funding agency
managed by TA provider or engineering firm (on behalf of CWS). If timeline
cexceeded, agreement needs 10 be amended.
CM
CWS secures or trains operator as per the permit requirements.
Solution construction ends.

CM
| Water generated from solution tested often by CWS to ensure meeting MCL, and |
flushed to waste.

STICT
Regulatory agency inspects construction once system is ready to go online, and
issues (domestic supply) permit to deliver water.

CM
CWS gets solution online delivering water to community.

CM
CWS collects (multiple) water samples after the solution is online to measure
contaminant previously in violation, and sends to lab.

ute Chronic
(contaminant with acute health effects, (contaminant with chronic health effects,
e.g. nitrate) €.g. arsenic)
STICT STICT

If contaminant concentration in
multiple water samples is less than

If quarterly average contaminant
concentration in multiple water samples
MCL, regulatory agency issues notice is less than MCL, regulatory agency

to CWS that they are now in issues notice to CWS that they are now
compliance. in i

— r,
CM

CWS issues notice to the public that the MCL is no longer in violation, or includes
the information in the consumer d report

Figure 4. Decision chain (part 4 of 4): construction phase.
ST: state, CM: community, NP: non-profit or private
organization, MCL: maximum contaminant level, CWS:
community water system, TA: technical assistance, DDW:
Division of Drinking Water (State Water Resources Control
Board).

increase approval by community members, develop-
ing consolidation agreements, securing interim fin-
ancing, and putting together applications for funding
and construction: ‘a lot of systems even have trouble
applying for funds in the first place. Like, it’s just
so complicated, they don’t know what to do...They
just stay in violation for years, or, you know, kind of
fumble around’ (Interviewee 3, Employee at Engin-
eering Firm).

4.2. Emergent themes from open-ended interviews
Our interviews revealed three emergent themes that
help explain how steps in the decision chain either
progress towards a solution or lead to a stall. These
themes were TMF capacity of CWS, capacity and
resources of decision-making agencies, and the mutu-
ally reinforcing nature of state neglect, distrust in the
state, and low community participation in state-led
remediation efforts.
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Table 1. Regular actions needed to maintain the CWS.

Action to maintain CWS | stakeholders involved

CWS issues and collects water bills at a regular interval
(monthly, bi-monthly, quarterly, etc). | CM

CWS sends yearly consumer confidence reports to
customers. | CM

Depending on governing structure of CWS, water board
meets as needed to inform the public on relevant related
issues, conduct routine business, and enforce policy. | CM
CWS applies for emergency funds as needed (e.g. pump
breaking). | CM

Operator does the following:

Weekly: Inspect well.

Monthly: Read meters (if the community has them) for
billing purposes (or could be done by a volunteer).

Every 1-5 years: Clean storage tank, flush dead end lines,
exercise and check valves.

As needed: Respond to customer complaints, supervise
fixing or replacing broken equipment or piping, extend
distribution line to new customers, take water samples as
per detailed water system compliance schedules issued by
DDW, manage cross connection control program. If
treatment used, supervise media replacement, supervise
waste management. | CM

State water board inspects entire water system every three
years. | ST

ST: state, CM: community, CWS: community water system,
DDW: Division of Drinking Water (State Water Resources Control
Board).

4.2.1. TMF capacity at the community level

The low TMF capacity within small CWS is a
common theme in the environmental justice lit-
erature (e.g. Balazs et al 2012, Green Nylen et al
2018). For under-resourced systems staffed by volun-
teers and citizens without technical training, even
the regular tasks of system maintenance, without
MCL violations to address, could be challenging
(see table 1). Studies have noted that regulators
sometimes hold back from issuing MCL violations
when they know that low-income community sys-
tems are struggling to comply with water quality
standards and would only be burdened by further
fines and fees (Ranganathan and Balazs 2015). Inter-
viewees reported the difficulties that small systems
encounter when trying to hire experienced people
to operate and manage systems with the finan-
cial constraints in place. For example, the quote
below illustrates the tension between the demands
placed on small, low-income communities and their
ability to meet them when they receive an MCL
violation.

‘Because of that lack of financial capacity, lack
of experience and the money it takes to hire exper-
ienced people...that really leads water systems kind
of down this tumultuous path of trying to stay
in compliance—and comply with regulations which
aren’t necessarily easy to read and understand unless
youre experienced’ (Interviewee 10, Employee at
State Water Board).
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4.2.2. Capacity and resources of the professional
decision makers (employees at the state, county, for
profits, and technical assistance providers)

Attention in the water policy literature has often
focused on the TMF capacity of the CWS. Our inter-
viewees, however, pointed out clear limits to the capa-
city of professional decision makers (employees at the
state, county, for profits, and technical assistance pro-
viders). Interviewees highlighted the difficulties with
the number of items employees at regulatory agencies
are expected to manage, staffing problems including
understaffing and high turnover, and the number of
subdivisions within agencies that create silos that are
challenging to work across. Some also claimed that
engineers and other professional decision-makers did
not always design solutions with small, low-income
communities in mind:

You know, just a handful of attorneys and
engineers have worked with the small water sys-
tems...they’re not really looking at what’s going to
work for this community cost-wise, what’s going
to work, like, engineering-wise, maintenance-wise’
(Interviewee 12, Employee at E] Nonprofit).

Sometimes even the professional decision makers
had different experiences and understandings of the
process. For example, one stakeholder suggested that
interim financing is needed only when a water system
is not sending in invoices for materials that are reim-
bursable whereas another claimed that interim finan-
cing is a result of the requirements set by the state.
The professionals themselves did not all know all the
steps (that did not directly involve them) and the act-
ors responsible for them from start to finish, yet small
water systems and the low-income communities they
serve are de facto expected to do so, or at least to
navigate the numerous steps needed. TMF capacity at
the community level is routinely raised as a barrier to
MCL compliance, but we find that many of the neces-
sary steps are out of the hands of the community in
the first place.

4.2.3. State neglect, distrust of the state, and (lack of)
community participation as a vicious cycle

The final emergent theme is the mutually reinfor-
cing, and vicious, cycle of state neglect, distrust of the
state, and (lack of) participation of the community
in state-led mitigation efforts. We found that many
stakeholders—beyond community leaders—thought
that regulating agencies did not recognize, and even
distrusted, community knowledge. In turn, com-
munity members distrusted those in power, and this
distrust fuelled unwillingness to cooperate with state-
led remediation efforts. Both these features combined
to reduce the participation of the community in seek-
ing solutions to water contamination, such as con-
solidation with larger systems: ‘it can be really hard
to let the local water board kind of cede control over
its system to a neighboring system, even when there’s
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a better economy of scale’ (Interviewee 9, Employee
at State Water Board). The desire for local control,
however, can lead to clashes with the State Water
Board: ‘the Water Board wants to push them to con-
solidate because it’s the obvious solution. So there’s
some pushback’ (Interviewee 5, Employee at Tech-
nical Assistance Provider).

In other instances, the experience of a water sys-
tem president and operator with the public’s engage-
ment and interest in drinking water management was
expressed as follows ‘T used to hold board meetings
once a month and on a set day and set time so that
it was always available to people... I would show up
to meetings by myself, nobody would show up. Yeah,
I don’t know, there’s just no interest. The interest is
when they turn the tap, does anything come out, then
they might have an interest’ (Interviewee 7, President
and operator of small water system).

At the same time, community-based knowledge
and decisions are not always trusted: ‘I mean, besides
the decades of neglect...there’s just a general mis-
trust of community knowledge. It’s just ignored.
They’re not believed’ (Interviewee 6, Employee at EJ
Nonprofit).

Distrust breeds disengagement. If the state agen-
cies are seen as disrespectful of community know-
ledge or as ignoring the community’s desire for local
control, it is not surprising if communities become
disengaged and distrustful (see also Mascarenhas
2007). The combination of neglect, distrust, and
(low) participation can then lead to key decision steps
stalling or stopping altogether.

5. Discussion

The results of this study, including the interviews and
the decision chain, suggest that it is not reasonable to
expect (most) small communities to have the TMF
capacity required to get from an MCL violation to
a safe water system. However, in many states such
as California, TMF capacity is a legal requirement to
proceed towards safe water, including getting access
to funding. These requirements treat TMF capacity as
a community characteristic, when it is better under-
stood in relation to what is being asked of it. For
small systems, what is being asked of them appears
complex, expensive and non-transparent even to key
decision-makers.

If and when TMF capacity is achieved by a
small, low-income community in the legal sense (in
California, through the State Water Resources Con-
trol Board TMF assessment) (State Water Resources
Control Board 2020c), TMF capacity challenges can
still persist. For example, reliance on volunteer staff,
increasing regulatory burdens, the complicated num-
ber of steps and stakeholders, rising costs over time,
(dis)economies of scale, historical and present-day
neglect, and challenges in raising rates to cover costs



10P Publishing

Environ. Res. Lett. 17 (2022) 044008

while staying affordable for low-income ratepay-
ers, can bring about serious conflict between what
is expected of small systems and what they can
deliver.

The observation that few small low-income CWSs
have the TMF capacity needed to deliver safe water to
their users has led to a movement towards regionaliz-
ation or consolidation; these options could make for
a more viable basis for high TMF capacity as opposed
to the system-by-system basis described in the SDWA
(Balazs and Lubell 2014, Balazs and Ray 2014, London
et al 2018, State Water Resources Control Board
2020a). Ongoing research is exploring these and other
larger scale solutions. Short of a drastic reorganiza-
tion, funding programs such as the SAFER program
(est. 2019) (State Water Resources Control Board
2020b), can be an important part of developing fin-
ancing solutions. However, on its own, implementing
SAFER would not necessarily change the task list or
speed up access to solutions, as many, but not all, the
stall points we identified are related to increased fund-
ing alone. State-community relations, and a degree of
confusion even among decision-makers about steps
to remediation, also play a role. Greater attention
should be paid in the policy literature to the capacities
and resources of the decision-makers themselves.

In part to counteract the low levels of participa-
tion among low-income water users, some research-
ers have argued that community-led research, which
is participatory by design, can give communities
knowledge and voice, and increase the likelihood
that they will demand a place at the table when
state agencies are making decisions. In other words,
they will demand more procedural justice from state
authorities (e.g. Heaney et al 2011). Participatory,
community-engaged research may be a promising
route to environmental justice in the communit-
ies represented in this study. It is not a guarantee,
however; the state often determines the parameters
of participation, a tactic that maintains rather than
transforms the status quo (Mascarenhas 2007, Pulido
2016).

The results of this study illustrate in detail the
ongoing production process of distributive environ-
mental injustice. In the case presented here, that
of safe drinking water access in small, low-income
communities in CA, the results demonstrate that
the everyday processes through which environmental
injustices persist are complicated and systemic. The
results show the value of complementing explana-
tions for persistent environmental injustices that are
often reported in the literature (e.g. low community
capacity, historic and present day racism), with how
injustices are currently being produced (e.g. capacity
of decision makers, number and clarity of necessary
steps, trust and participation within the community).
In particular, the presence of stall points along the
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decision chain, often meant to encourage due dili-
gence or community participation, can in practice
prolong recognitional and distributional injustices.
The key informant-based method of uncovering the
many steps and actors to remediation is, we believe,
likely to be useful to scholars and water managers well
beyond our study site.

Uncovering this production process yields a more
nuanced and critical understanding of persistent
water injustices. We find that though critical EJ schol-
ars have argued that the state machinery is often res-
istant to mitigative measures (see e.g. Pulido 1996,
2016), in the case of drinking water, the state-
sanctioned process of remediation itself has become
a barrier to distributional justice. In addition, the
decision chain we developed is a practical tool for
those trying to understand the details of the path to
safer water and the actors involved in developing a
water quality solution.

Our study has some limitations, many on account
of the COVID-19 pandemic. First, we interviewed
only one community member who, as we knew from
our previous research experiences, was well-informed
about local water problems and challenges to remedi-
ation. The pandemic forced us to conduct interviews
over the phone; we were unable to interview more lay
community members, many of whom were uncom-
fortable being interviewed over the internet or phone.
We also did not interview any employees from the
EPA; they said that, as federal employees, they were
not authorized to do an interview for a research
study. Under less extreme circumstances, we would
have preferred to have interviewed a broader range of
stakeholders.

6. Conclusion

This study uses California as a case study to explore
the on-the-ground processes of developing and main-
taining water quality solutions for small, low-income
communities. To our knowledge, this is the first study
to uncover all the necessary steps—what has to be
done, when, and by whom—Dbetween a water sys-
tem receiving an MCL violation and finally acquir-
ing safe drinking water. Our results provide new
insights on the persistence of distributive envir-
onmental injustice, how this is inadvertently and
structurally (re)produced, and why community TMF
capacity may not be a useful metric for understanding
or overcoming persistent distributive injustices.
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