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Dr. Thomas Armitage

Designated Federal Officer (DFO)
EPA Science Advisory Board (1400R)
U.S. Environmental Protection Agency
1200 Pennsylvania Avenue NW
Washington, DC 20460
(armitage.thomas@epa.gov)

Re:  SAB Review of the Proposed National Primary Drinking Water Regulation for
Lead and Copper, 84 Fed.Reg. 61684 (November 13, 2019).

Dear Dr. Armitage:

On behalf of the Natural Resources Defense Council (NRDC), a national non-profit organization
with over 3 million members and activists, we appreciate this opportunity to comment to the
Science Advisory Board regarding the EPA Proposed National Primary Drinking Water
Regulations: Lead and Copper Rule Revisions (LCRR), 84 Fed. Reg. 61684 (Nov. 13, 2019).
NRDC scientists, lawyers, policy and other experts are dedicated to safeguarding human health
and the environment for current and future generations.

NRDC has been actively working on the Safe Drinking Water Act for more than 40 years and
has been deeply engaged in seeking to strengthen protections against lead in drinking water for
more than three decades. We commented extensively on the 1988 Lead and Copper Rule (LCR)
proposal that was finalized in 1991 and participated in the litigation challenging that rule. NRDC
also is working to improve public health protections from lead-contaminated tap water through
litigation and administrative proceedings in several specific cities. These include actions on
behalf of local residents and organizations and our members in Flint, Michigan, Newark, New
Jersey, and Pittsburgh, Pennsylvania. Through this and other work, we have learned a great deal
about the LCR and the scientific issues posed by its implementation.
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The EPA LCRR represents an important opportunity to substantially improve the current rule;
we are pleased that the SAB is reviewing the agency’s proposal and appreciate the chance to
provide our views to the Board. Separately, Elin Betanzo of Safe Water Engineering has
provided detailed comments to the SAB with our support and which we incorporate by reference.
(“Betanzo comments™) In addition, the EPA Region 5 office, which has extensive experience
with implementing and enforcing the LCR in Flint and numerous other cities is serious lead
issues, submitted in-depth analysis of some of the shortcomings of the LCR, in the attached
December 29, 2017 Memorandum from Robert A. Kaplan, Action Regional Administrator to
Michael H. Shapiro, Acting Assistant Administrator, Office of Water (“Region 5 Memo,”
Attachment A). We also submitted extensive comments to EPA on the LCRR, which also are
enclosed (Attachment B).

Briefly, we urge the SAB to focus on a handful of key scientific issues that the Board can and
should weigh in upon; the Betanzo comments to the SAB, our comments to EPA, and the EPA
Region 5 memo go into greater depth on several of these issues, as discussed below. Specifically,
we urge the SAB to address:

1. The need for improved LCR sampling protocols to reflect real world peak lead
levels.

a. Asthe EPA Region 5 memo emphasizes (at pp, 2-7) and the Betanzo comments
demonstrate with an in-depth analysis of data from Chicago and Michigan and
published papers (at pp. 2-12), it is critically important that the LCRR adopt new
sampling protocols that test for lead that has been stagnant in the lead service
line, such as sequential sampling or at a minimum 5th liter sampling (as is now
required in Michigan).

b. The protocol also must recognize that the small handful of tests required under
the LCRR, especially first-draw tests, are highly likely to miss sporadic
particulate lead releases. (Region 5 Memo at 11-12, 14-15)

c. Italso is important to support EPA’s proposal to prohibit certain methods used in
the past (such as pre-flushing, aerator removal, and small-necked bottles) that
have the effect of minimizing detected lead. If all of these changes are not made,
serious contamination is frequently not identified, corrosion control is not
optimized, lead service lines remain in place, and the public can be falsely
reassured that they are not at risk even though they may be unknowingly heavily
exposed to lead.

2. The need for comprehensive lead service line (LSL) inventory. As highlighted in the
Region 5 memo (at pp. 7-8, 16-19) and the Betanzo comments (pp. 5 & attachment at 8-
12), it is crucial for the rule to ensure that a full lead service line inventory is completed.
This is necessary to ensure that accurate high-risk home monitoring is done of high-risk
(“Tier 1””) homes with LSLs, and to ensure that all LSLs are identified for removal.

3. The need to ban partial LSLs (following up on the SAB’s previous report). As
discussed at length in the Region 5 comments (pp. 12, 17-18 & footnote 9) and by
Betanzo (Betanzo comments at 12-13), the concerns initially identified by the SAB in its
September 2011 report “SAB Evaluation of the Effectiveness of Partial Lead Service
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https://yosemite.epa.gov/sab/sabproduct.nsf/368203f97a15308a852574ba005bbd01/964CCDB94F4E6216852579190072606F/$File/EPA-SAB-11-015-unsigned.pdf

Line Replacement’ have now been more fully demonstrated in the literature and in EPA

and other studies.

a. At bottom, partial LSL replacement (PLSLR) does not improve lead levels in

drinking water and at best is a waste of money. Studies show PLSLR can in some
cases make lead levels worse at the tap, at least for some time.

It also is critical to recognize the inequities inherent in partial LSLRs; generally,
utilities will only replace part of the LSL when they seek to have the homeowner
pay for replacing the portion of the line under private property. It has been
demonstrated by an American University-EDF study (Attachment C) that this can
result in inequities, as would be expected, because low-income people,
disproportionately people of color, cannot afford to pay several thousand dollars
for LSLR, and therefore often only well-to-do, predominantly white people pay
to have their LSLR. Similarly, an EPA contractor, Abt Associates completed a
study for the agency noting that “LSLR programs that require customers to pay a
portion of the removal cost,” they concluded, “may result in disproportionate
health risk reductions among higher-income populations.” (Abt, Environmental
Justice Analysis of the Proposed Lead and Copper Rule Revisions, October 2019,
at 21 Attachment D)

4. The need to ensure prompt full replacement of LSLs as a critically-important and
effective prevention measure; there is no scientific basis to allow more than 33 years
to accomplish the task. As EPA Region 5 notes (pp. 20-21), “removing lead lines is
very effective at lowering lead levels in tap water...[O]f the 170 samples taken by
[Michigan Department of Environmental Quality] after replacement, 169 showed lead
levels below the action level of 15 ppb. The 90" percentile five months after replacement
was 2 ppb or less....”
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a. Unfortunately, EPA’s proposed LCRR does not require all LSLs to be replaced.

In fact, the agency proposes to allow water systems that continue to exceed the
Action Level for lead to replace only 3 percent of their LSLs per year (i.e., they
are allowed more than 33 years), rather than the current 7 percent per year (or
about 14 years). This would allow extended exposure of young children, pregnant
mothers, infants and other vulnerable populations to in some cases extremely
high lead levels for as long as another generation, with no point-of-use filters or
other mitigation. The SAB should express its concerns about the lack of a
scientific justification for such a prolonged replacement schedule.

. The Board should support the modest improvements such as prohibiting “testing

out” (i.e. pretending that a LSL has been replaced it it’s tested and found to be
below 15 ppb—a practice heavily criticized by the EPA Region 5 memo at 17-
18), and not allowing PLSLRs to be counted towards the total number of LSLs
replaced. However, the stretch-out of compliance to more than 33 years
objectively will result in a large number of Americans continuing to be exposed
to excessive lead levels for decades.

We urge the SAB to recommend that all LSLs be replaced as soon as possible to
minimize the extent and severity of adverse health impacts. Note for example that
Flint has committed to fully replace its LSLs at no cost to its consumers in about
3 years, and Newark has recently promised full citywide LSLR in less than 3
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years at no direct cost to its homeowners (though the City still has ongoing water
quality, public education, filter distribution and education, and other problems).

5. The need for a study of Optimal Corrosion Control Technology (OCCT) study for
all water systems, and review if there are any treatment or source water changes.
As discussed in the Region 5 memo (pp. 9-11) and the Betanzo comments (pp. 13-17)
there is an urgent need to ensure that corrosion control is working correctly. In the end,
only a system-specific OCCT study, not relying upon coupon tests, is necessary to
identify whether corrosion control is optimized and simultaneous compliance is assured.
As we learned in Flint; Washington DC; Fort Wayne, Indiana; Madison, Wisconsin;
Sebring, Ohio and many other locations, a change in water chemistry, treatment, or
simply inadequate monitoring can mask or actually cause serious lead contamination
problems. A clear requirement in all cases for an independent evaluation of OCCT by the
state or a state-approved independent engineering firm certified with OCCT expertise is
needed, as are extensive studies by EPA of what constitutes optimized corrosion control
in a wide variety of water chemistries, treatment trains, and locations, to better inform
those who are seeking to optimize corrosion control.

6. The need to set a health-protective maximum contaminant level or at a minimum to
reduce the Lead Action Level and publicly clarify that the Action Level is not a
health-protective level. As EPA’s Region 5 noted (Memo p. 16), the lead Action Level
of 15 ppb was never intended to be a health-based standard (it is based on what was
viewed in 1991 to be a treatment technique achievable by most public water systems),
but it has often been used as if it were a health standard.

a. EPA has made it clear it will not consider establishing an at-the-tap maximum
contaminant level (which we believe is legally required), but assuming that is not
being considered, the agency should at a minimum reduce the action level to 5
ppb or at most to 10 ppb. The agency’s proposal of a 10 ppb “trigger level” is at
bottom an admission that a 10 ppb Action Level is feasible and advisable.

b. According to a recent press account, “An internal EPA analysis...estimated that
to prevent a child under age 7 from tipping into what the CDC considers lead
poisoning, their drinking water would have to be limited to 4.7 parts per billion
each day, on average. That's less than a third of EPA's current limit.” (Buried
Lead, APM Reports, Attachment E) The SAB should ask for a copy of that
analysis, and the agency should justify its failure to acknowledge that consuming
water at the 15 ppb Action Level poses very real health risks, particularly to
children.

7. The need to fix cost-benefit analysis to cover cardiovascular disease, and to consider
the Minnesota study documenting extensive benefits of reducing lead in water
beyond those identified by EPA.

a. EPA’s LCRR proposal quantifies only a small fraction of the health benefits of
LSLR and the overall rule, monetizing only the loss of earning power due to lost
IQ points. Even there, an analysis by the Minnesota Department of Health
(Attachment F) finds that the benefits of LSL replacement, for example, are
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about 10 times higher than the costs; the state concludes the benefits are higher
than does EPA even though it also focuses primarily on 1Q point loss.

b. Experts also have been critical of EPA for not monetizing the benefits of reduced
cardiovascular morbidity and mortality. As the New York University Institute for
Policy Integrity has noted in its comments to the SAB, the Board’s 2011 report
on partial LSLR (referenced above) pointed out that there “is well-documented
and substantial population morbidity associated with even low-level Pb exposure
in humans, especially for hypertension and related cardiovascular disease risk in
adults.”

c. As has been pointed out in an extensive analysis by Abt Associates and other
experts incorporated into comments filed with EPA by the Environmental
Defense Fund, the value just of reducing cardiovascular disease-related deaths
(without considering impacts on children’s brains) is about $22,000 per LSL
replaced, with total benefits just from CVD reduction of over $200 billion
dollars. EPA must consider these benefits.

d. As the agency admits, “EPA did not quantify or monetize changes in adult health
benefits for the proposed LCRR, [but] the Agency has estimated the potential
changes in adult drinking water exposures and thus blood lead levels to illustrate
the extent of the lead reduction to the adult population estimated as a result of the
proposed LCRR.” The agency must take this to the next step, as the Abt/EDF
analysis does, to place a value on these massive reduced health impacts.

e. We also urge that the SAB recognize that because of the long-term and
intergenerational effects of lead on children yet to be born and on future
generations, there should be no discounting of future benefits. As the NYU
detailed comments note, these discount rates are wholly inappropriate and result
in a substantial understatement of the benefits. EPA should use a zero discount
rate for the intergenerational and long-term future health benefits over the next
several decades of the rule. OMB’s 2003 Circular A-4 calling for the 3% and 7%
discount rates is badly outdated (for example OMB’s 2020 Circular A-94 long-
term 30-year interest rate is 10.4%). EPA must fully justify its use of a discount
rate more than zero, and as the NYU comments note, even a 3% discount rate is
probably too high if one accepts any discount rate, so EPA must fully justify
whatever rate it uses. (see NRDC’s detailed comments, Attachment B, at 13)

8. The need to recognize the vast and well-documented underreporting of LCR
violations and include a mandatory electronic reporting requirement in the LCRR.
As discussed extensively in comments to EPA and to the SAB by former EPA Assistant
Administrator for Enforcement and Compliance Assurance Cynthia Giles, EPA and
GAO data audits show widespread failure of states and water systems to document and
report LCR violations in EPA’s Safe Drinking Water Information System (SDWIS),
which therefore undermines EPA’s ability to implement, track compliance and enforce
the rule. As Giles notes, EPA’s most recent audit showed that 92 percent of violations of
the LCR treatment technique are not reported to SDWIS (by far the worst of any rule)

! See https://www.whitehouse.gov/wp-content/uploads/2019/12/M-20-07.pdf. While this interest rate is not
established for regulatory cost-benefit analysis, EPA has not explained why a higher discount rate that this level is
warranted.
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and a GAO audit found 84 percent of monitoring and reporting violations by community
water systems were not reported or were inaccurately reported to EPA. (Attachments G
& H). The solution, of which EPA is well aware according to Giles, is for the agency to
require direct electronic reporting to a common shared database accessible to states,
EPA, water systems (and the public), as was done in the e-reporting rule finalized in
2015 under the Clean Water Act.

We appreciate the SAB’s consideration of our comments and look forward to answering any
questions the Board may have during the May 11, 2020 meeting of the Board. Thank you.

Sincerely,

Erik D. Olson

Senior Strategic Director

Health & Food

Natural Resources Defense Council
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DEC 2 9 2017
MEMORANDUM

SUBJECT: Region 5’s Experience in Implementation of the Lead and Copper Rule

FROM: Robert A. Kaplan
Acting Regional Administrator @M A* / 4"/4—‘

TO: Michael H. Shapiro
Acting Assistant Administrator, Office of Water

The purpose of this memorandum is to provide information to the Office of Water (OW) based on
Region 5 experiences in implementing the Lead and Copper Rule (LCR or Rule) provisions of the Safe
Drinking Water Act (SDWA). As stated in OW’s Lead and Copper Rule Revisions White Paper
(October 2016), addressing the contribution of legacy lead in residential plumbing involves complex
technical issues and policy considerations. We provide this information in the hope that it will be of
assistance to OW as it considers revisions to the LCR.

Region 5 has substantial experience in LCR implementation issues, given the abundance of lead-
containing plumbing in older, industrialized cities in the upper Midwest. Region 5°s experience with
LCR implementation and drinking water lead levels in a number of communities including Flint, Mich.;
East Chicago, Ind.; Chicago, Ill.; Galesburg, Tl1.; Sebring, Ohio and other cities has given the Region an
understanding of how the protections of the Rule work in actual practice.

The elevated levels of lead in drinking water in Flint in particular have provided extensive real-world
information on key parts of LCR implementation. Flint is now one of the most sampled water systems in
the nation. Michigan undertook a large-scale resident sampling effort in Flint resulting in the collection
of tens of thousands of samples over a period of years. It has also been sampled extensively by EPA
Region 5 and ORD scientists who conducted in-home testing themselves, using controlled and
consistent techniques, with analysis by EPA labs. Further, Region 5 and ORD deployed pipe loops in the
Flint Water Treatment Plant, which exposed actual Flint lead lines to various water conditions to study
the type, quantity, and rate of lead released from the pipes. This wealth of analytical information derived
from the sampling data before, during, and after the erisis provides unique insight into the operation of
the Rule, and informs possible revisions. In addition, the EPA Flint Safe Drinking Water Task Force, a
technical cross-agency group assigned to assess and make recommendations to the state of Michigan and
the City of Flint (chaired by the Deputy Regional Administrator of Region 5), also generated significant
insights into the implementation of the LCR, including its methodologies and underlying science.
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The Region agrees that the LCR has helped to lower lead levels in the nation’s drinking water -- and the
median blood lead level in the nation’s children -- since its promulgation in 1991. Nevertheless, our
experience has made it clear that improvements to the Rule are needed to better protect public health.
This is especially true with regard to young children, who are susceptible to the health impacts from
even low levels of lead in drinking water — perhaps at levels less than the current Rule’s Action Level
(AL) of 15 ppb.!

There is a perception among states, cities, public utilities, elected representatives, and other decision-
malers that appropriate implementation of the existing LCR will adequately protect the public from lead
in drinking water. Based on lessons learned in the communities identified above about the actual levels
of lead in drinking water, we do not believe that will always be the case. Proper implementation of and
compliance with the LCR may not provide certainty that the public is protected from elevated levels of
lead, particularly in communities with lead service lines (LSLs), and particularly with regard to
susceptible populations such as young children. This is illustrated by recent examples from Region 5. In
Flint and East Chicago, there were exposures to elevated lead levels, and the levels went undetected
notwithstanding the implementation of or compliance with the T.CR in those communities. Indeed, if the
elevated lead levels in those communities had not been detected by sampling activities done wholly
outside of the requirements of the LCR, it is possible that actions targeting those elevated levels would
have been delayed (or may not have been taken).

Key LCR Implementation Issues: Region 5 has encountered several issues which tend to reduce the
effectiveness of the current LCR. As stated previously, the Region believes that the timely provision of
its observations may assist in any revisions to the LCR that are currently underway. We focus on the
following issues, discussed below and summarized in Appendix A to this memorandum.

Issue 1. LCR Sampling Protocols.

In communities with LSLs, the LCR compliance sampling protocol may underestimate lead levels
actually present in drinking water, which can lead to incorrect signals that Corrosion Control Treatment
(CCT) is adequately addressing lead in drinking water. We have learned that the protections of the LCR
depend in large part on the sampling protocols. If sampling anomalies bias a result low, the protections
of the LCR may not be triggered in a timely manner — or at all. As set out below, OW issued guidance in
2016 after the Flint crisis that will help avoid a number of the issues. However, there are other
fundamental issues that remain to be addressed.

The LCR compliance sampling protocol requires that:

e the water collected for lead testing from a residence must have been standing in the home’s pipes
for at least 6 hours;

1Some researchers have associated potential health impacts in young children with low levels of lead in water, see Simoni
Triantafyllidou, Daniel Gallagher, and Marc Edwards, “Assessing risk with increasingly stringent public health goals: the
case of water lead and blood lead in children,” Jowrnal of Water and Health 12, no, 1 (March 2014): 57-68,
https://doi.org/10.2166/wh.2013.067.

EPA and the Centers for Disease Control and Prevention (CDC) agree that there is no known safe level of lead in a child's
blood. See “Low Level Lead Exposure Harms Children: A Renewed Call for Primary Prevention,” Advisory Committee on
Childhood Lead Poisoning Prevention, Centers for Disease Control and Prevention, January 4, 2012,
https://www.cde.gov/nceh/lead/acclpp/final_document 030712.pdf.



the water collected is “first draw” water (i.e., the water that comes out of the faucet immediately
upon opening the tap, without letting water go down the drain before filling the bottle);

the amount of water collected is one-liter; and

the residences sampled are those most likely to have a high risk of lead in the drinking water
(e.g., a home with a LSL or lead solder).

However, as we learned in Flint and have observed in other communities, a number of practices were
being employed during water sampling that could minimize the amount of lead detected in the sampled
water, including:

running (“flushing™) the water before the start of the minimum 6-hour standing time (since this
pre-stagnation flushing can dilute the contribution of lead from a LSL, if present);

removing and cleaning aerators prior to LCR sampling (cleaning aerators before sampling could
remove particles that contain lead, thereby biasing results low compared to typical exposure for
that sample site); '

collecting samples in narrow-mouth bottles (this tends to make samplers run the tap water at a
lower flow rate which is less likely to dislodge particulate lead, if present); and

failing to ensure that the homes sampled were high-risk for lead. (e.g., homes with LSLs).

The City of Flint’s sampling illustrates the point. In 2014-2015, two 6-month rounds of LCR sampling
that Flint undertook resulted in 90th percentile values that were below the lead Action Level (AL) of 15
ppb. Notably, the sampling seemed to demonstrate that Flint remained below the lead AL, even in the
absence of any CCT. The LCR sampling results for Flint were 6 ppb in January 2015 and, during the
height of the crisis, 11 ppb in July 2015. Even as Flint’s lead lines were stripped of protective coating
from the corrosive Flint River water, the LCR did not reveal a need for action; indeed, the data tended to
allay concerns rather than indicate that swift action was needed.

The nature and extent of the damage to Flint’s pipes was first revealed by sampling conducted in Flint
by Virginia Tech (VT) for approximately the same period. That “first draw” sampling indicated that
Flint was actually exceeding the AL. See Figure 1, below.



Figure 1. 90'" Percentile Lead Levels in City of Flint, 2014-2015
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VT’s sampling avoided three of the four commonly-used practices identified above (i.e., pre-flushing,
aerator cleaning, and low flow rates) that can lead to finding lower and non-representative levels of lead
being detected. Consequently, the system-wide problem that was occurring in Flint was not detected in
Flint until non-LCR investigative sampling was conducted by the VT researchers. (It should be noted
that even the VT sampling did not target the highest risk sites, as required by the LCR; had it done so,
the lead levels detected by VT would likely have been higher.) '

To address some of the implementation issues with the LCR compliance protocol identified above, in

February 2016, OW wrote its memo Clarification of Recommended Tap Sampling Procedures for
Purposes of the Lead and Copper Rule. Specifically, the February 2016 memo provided the following

advice to public water systems (PWSs):

a) Do not recommend removal and cleaning of aerators prior to LCR sampling (because it could
remove particles that contain lead, and then bias results low compared to typical exposure for
that sample site);

b) Do not ask samplers to run the water before the start of the minimum 6 hour standing time (since
this pre-stagnation flushing can dilute the contribution of lead from an LSL, if present); and

c) Collect samples in wide mouth bottles to allow samplers to run the water at a higher flow rate
(this more closely represents typical water use and is more likely to dislodge lead particles, if
present).

A follow-up memo in October 2016 recommended PWSs update their distribution system materials
evaluations as needed to maintain a robust pool of confirmed high-risk sites (e.g. homes with LSLs)
available for LCR compliance sampling.



While the guidance from thé two 2016 memos should improve the accuracy of sampling results, there
are two fundamental issues with the LCR sampling protocol that are of greater concern to Region 5 than
those covered by the memos: (1) first-draw sampling and (2) identification of Tier 1 sites.

“First Draw” Sampling. Historically, lead laterals were used to connect water mains from the street to
residential interior plumbing. By only sampling the first liter of water from the tap, the LCR captures
water already in interior plumbing, but not necessarily water that has been in contact with the lead lateral
for an extended period of time. Based on our implementation experience in a number of communities,
field sampling data show that for sites served by LSLs, first-draw sampling misses the highest levels of
lead actually present in a home’s drinking water (“peak lead”) and, consequently, may underestimate
lead levels. This is true even where the types of sampling issues discussed above have been addressed.
Such underestimation of lead levels based on first-draw sampling may lead to the incorrect conclusion
that CCT is adequately addressing lead in drinking water.

In 2011, Region 5 partnered with the Chicago Department of Water Management to conduct a study to
evaluate the effectiveness of the regulatory water sampling protocol used by a PWS to monitor lead
levels under the LCR.? The overall findings from the study were that:

1} the existing LCR sampling protocol can significantly underestimate lead release and lead levels
in drinking water at sites with L.SLs;

2) sites with disturbed 1.SLs had the highest lead levels;
3) sites with disturbed LSLs and low water use may have high lead levels for years; and

4} the time required to flush water containing lead from taps is in many cases greater than the time
recommended by EPA and other sources for homes with LSLs.

Figure 2, below, shows the significant difference between the lower lead levels captured by first-draw
sampling, and the significantly higher lead levels that are likely to be detected if a larger amount of
water in a home’s plumbing lines is sampled. Sequential sampling, which collects water from
throughout a home’s plumbing and can include water contained within the LSL itself, results in lead
level data that is more reflective of the range of possible exposures in the drinking water line, and helps
to pinpoint sources of lead. Figure 2 shows that on two different sampling occasions (as reflected by the
blue and orange lines) the first-draw sample results taken in accordance with the .CR indicate a
drinking water lead level of 3 ppb, considerably below the AL. However, using sequential sampling to
collect a greater volume of water in the homes plumbing indicates that after the first few liters pass
through the tap, the subsequent “sequential” samples collected reflect increasing lead levels, due to the
fact that the water in the subsequent samples has been in closer proximity to or even contained within
the LSL. As seen in Figure 2, lead levels begin to increase after collection of the fourth liter, and the
fifth and several subsequent liters collected actually exceed the AlL.

*Miguel A, Del Toral, Andrea Porter, and Michael R. Schock, “Detection and Evaluation of Elevated Lead Release from
Service Lines: A Field Study,” Environmental Science & Technology 47, (2013): 9300-9307, dx.doi.org/10.1021/es4003636.
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Figure 2: Example Site from 2011 Chicago Sequential Sampling Study, EPA
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This point is further made in Figure 3, below, which shows the difference between the first-draw results
and sequential sampling results at 28 homes with LSLs. Of the homes sampled, fewer than 2% of the
first draw-results were above the AL. Conversely, over 50% of the homes had peak levels above the AL
in the samples collected from the plumbing further away from the tap.

Figure 3. First-Draw and Sequential Sampling at All LSL Sites in 2011 Chicago Study
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Additional sampling efforts in other cities in Region 5 has made it clear that basing treatment on LCR-
based compliance sampling can result in ineffective treatment being used by a PWS. The sequential
sampling results from all of these cities show that a single sample may be inadequate for characterizing
the lead concentrations present. In the 2011 Chicago study of LSL sites, our data analysis conducted
using each of the single liter samples shows that at best, the use of the same liter sample (1% liter, 2™
liter, 3" liter, etc.) at each of the sampling sites would result in missing the peak amount of lead present



77% of the time. Using the LCR first-draw sampling protocol missed the peak lead values 100% of the
time at LSL sites.

Identification of Tier 1 Sites. Issues with the LCR sampling protocol are heightened by the fact that
some communities may not be monitoring at the highest risk sites (“Tier 1 sites™), as required by the
LCR. For systems with LSLs, the LCR requires that at least 50% of the samples must be from homes
with LSLs or plumbing with lead solder. Many systems have limited record-keeping and therefore do
not know which houses have LSLs. Consequently, the LCR sampling protocol is likely being
implemented at lower-risk homes with no LSLs. This is important because the inclusion of homes
without LSLs in the LCR sampling pool may skew the 90™ percentile calculation downward, potentially
masking a treatment problem. This is illustrated by the experience in replacing lead lines in Flint. In that
program, using state-of-the-art methods to locate LSLs, approximately 19% of suspected LSL sites that
are excavated actually have no lead lines. That means that even using the best information and advanced
techniques possible, 1 in 5 Flint homes that were thought to have lead lines actually do not. The
inadvertent inclusion of houses without lead lines - especially in a relatively small sampling set -- could
cause a community to report results below the lead AL, Deliberate inclusion of homes without lead lines
is also a possibility. Given the uncertainties in identifying Tier 1 sites under the best of circumstances,
such manipulation would present obvious challenges for enforcement.?

Similar to the results in Chicago, recent sampling in East Chicago, Indiana -- a medium-size system
which is in compliance with the L.CR and has been below the AL since 1993 -- demonstrates that even
properly-conducted LCR compliance sampling may not uncover issues with inadequate CCT. See
Figure 4, below. East Chicago installed blended phosphate-based CCT following a lead AL Exceedance
(ALE) in 1993. Based on subsequent monitoring following the ALE, there was no requirement under the
LCR to complete the installation of treatment. Like many older cities, East Chicago has a large
percentage of LSLs. Sequential sampling conducted by EPA in 2016 showed low levels of
orthophosphate in the East Chicago distribution system along with high lead levels in samples collected
in a number of homes. In addition, sequential sampling at LSL sites showed peak lead levels were often
significantly higher than the lead levels present in the first draw and also significantly hi gher than the
City’s LCR compliance sampling results. See Figure 5, below.

Figure 4: East Chicago Comparison Between First-Draw and Peak Sequential Sampling Results

3 A search of the enforcement database in Region 5 shows that actions have been brought for a complete failure to report
results, but not for failing to properly identify Tier 1 sites.
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Figure 4: Comparison of first draw sampling results to peak sequential sampling results at homes in East Chicago
illustrates the high lead levels that can be missed by first draw, first-liter sampling. All LCR compliance samples
in East Chicago were below 15 ppb in 2016 and 2017 (90th Percentiles of 8.4 ppb and 5.6 ppb, respectively). 30%
of the sequential sampling profiles peak values were above 15 ppb, and not all sites were known or suspected LSL
sites. Only 15% of the sequential sampling profiles had lead levels above 15 ppb in the first liter equivalent
(maximum 100 ppb). At LSL sites, the peak lead levels (up to 334 ppb in one case) were observed in the
sequential sample(s) representative of the service lines.

Figure 5: East Chicago Sequential Sampling Site 3088
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Region 5 commends OW for the steps taken in 2016 to formalize the recommendations of the Flint Task
Force. It is clear that the sampling protocol is a key factor in implementation of the LCR. The Rule’s



protections depend on a protocol that correctly and timely identifies potential issues with effective
corrosion control treatment of drinking water.

Issue 2. Implementation of Treatment Controls for Lead in the LCR.

The compliance measures embodied in the LCR and relied on by states must be as effective as possible
in preventing lead exposure. Under the LCR, systems are required to optimize CCT to minimize lead
and copper levels at the tap.

The LCR requirements for ensuring that lead levels are minimized relies on the maintenance of optimal
water quality parameters (OWQPs). The LCR assumes that once treatment is initiated, maintaining the
specified OWQP values and ranges (e.g., for pH, alkalinity and orthophosphate) designated in the L.CR
will result in continuous lead and copper level minimization at the tap. Tn Region 5’s experience,
including the examples set out below, there is often no correlation between meeting the OWQP limits
and lead and copper levels at the tap.

OWQP requirements under the LCR vary depending on the population served by a water system.

First, the LCR requires large systems to: 1) conduct corrosion control studies to achieve the
minimization of lead levels at the taps; and 2) recommend OWQP values and ranges that are supposed
to result in minimized lead and copper levels at the tap. Although the OWQPs that are specifically listed
in the LCR (pH, alkalinity, orthophosphate, silicate, and calcium) can and do impact lead and copper
levels, there are many other factors that can cause lead release. For many systems, controlling only the
parameters specifically listed in the LCR may not result in minimization of lead levels at the tap.

This can be seen in a review of the data from Fort Wayne, Ind. which initially had a lead Action Level
Exceedance (ALE) in 2010 but did not have an associated OWQP violation. Fort Wayne subsequently
met the lead AL and was in compliance with their OWQPs for two consecutive 6-month rounds of
monitoring in 2011, even as additional LSE sample results during the same two 6-month rounds were
very high. See Figure 6, below. Conversely, Flint, Michigan had lead ALEs both with a OWQP
violation, and without one.



Figure 6. High Lead Levels Observed in Fort Wayne
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Fort Wayne took 1,975 LSL samples in 2011,

A total of 1,762 results (89%) below the lead AL.

213 results (11%) above the lead AL, ranging from 16 pg/L to 580 pg/L.
85 results (4.3%) above twice the AL.

This experience is confirmed by a review of data in EPA’s Safe Drinking Water Information System
(SDWIS), which contains OWQP violation data and ALEs. Since 1991, in Region 5 there have been 100
OWQP violations at a total of 66 separate PWSs, as compared to 8,220 lead ALEs (at 4,621 separate
PWSs) during the same time. Most OWQP violations did not have an associated lead or copper ALE,
and most lead and copper ALEs did not have a corresponding OWQP violation. Stated simply, PWSs
are virtually always “in compliance” with the OWQPs, regardless of lead levels at the tap.

After Region 5°s evaluation of the relationship between compliance with OWQPs and actual lead levels
in drinking water, Region 5 held a conference with states in the Region to discuss this issue. During the
conference, a number of states explained that they do not have the necessary expertise in the area of
corrosion control to question a drinking water system’s OWQP recommendations. Moreover, the states
indicated that, without having adequate technical knowledge on how to best set these ranges/minimum
values, they are reluctant to set the OWQP ranges more tightly, the minimum values so high or
maximum values so low that the systems incur violations. A subsequent national survey conducted by
the Association of State Drinking Water Administrators (ASDWA) on the same topic revealed that this
was a national issue (i.e., states outside of Region 5 also experienced the same difficulty). Due to the
uniqueness of water quality and other factors in each individual PWS, it is not possible to develop a
universal set of OWQPs that can be monitored and controlled to minimize lead/copper at the tap.* For
example, in Washington, D.C., it was a change from chlorine to chloramine disinfection that resulted in
significant system-wide lead release. In Flint, the absence of corrosion control was exacerbated by high
chloride levels in the water, making the water more corrosive. In Madison, Wisconsin, a study showed

* A recent study from 2017 further supports this claim through its finding that the use of blended phosphate for lead corrosion
control does not result in a consistent protective barrier within the pipe. This suggests that water utilities need to conduct a
demonstration study to determine the optimal chemical dosages, background water quality and treatment adjustments to
minimize lead release. See Wasserstrom et al., “Scale Formation Under Blended Phosphate Treatment for a Utility with
Lead Pipes,” Journal American Water Works Association 109, no. 11 (November 2017): E464-E478,
https://doi.org/10.5942/jawwa.2017.109.0121.
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that iron and manganese served as a transport mechanism for lead which resulted in high lead levels
within home plumbing even after LSLs were fully removed. These situations would not have been
prevented by controlling the specified water quality parameters under the LCR.

The LCR has different requirements for water systems serving smaller populations. Specifically, small
(serving 3,300 persons or less) and medium (serving 3,301 to 50,000 persons) systems that exceed the
AL and are required by a state to conduct corrosion control studies frequently do not have the technical
expertise or resources to do adequate studies. In Region 5, 98.4% (8,090 out of 8,220) of lead ALEs ever
reported are from small and medium systems. Small and medium systems are not required to
monitor/report water quality parameters unless they exceed the lead or copper AL. For context, of the
11,594 PWS 1n Region 5 that are subject to LCR, 10,815 (93%) of them are small and 648 (6%) are
medium.

Because there are so few treatment technique (i.e., OWQP) violations compared to the number of lead
ALES, the vast majority of LCR violations are monitoring violations or consumer notification violations,
which do not have direct public health impacts.

In Sebring, Ohio (a medium-size system), pH/alkalinity adjustment was being used for corrosion
control. Because it is a medium-size system, the system was not required to monitor or report pH values
unless it exceeded an AL. After the system exceeded the lead AL, it was found that system pH was very
low (i.e., more corrosive) which caused the lead ALE. In other words, the low pH was discovered afer
the damage was already done because the system was not required to monitor or report pH levels to the
state.

Issue 3. Releases of Particulate Lead.

Data indicate that lead contribution from residential plumbing does not occur at a predictable and stable
rate. Observations in Flint, East Chicago, and many other communities make clear that there can be low
levels of lead at a given residence on one day, and high lead at the same residence the next day or week
or month. Sampling shows that lead-containing scale particles can be sporadically released from LSLs,
other lead-containing plumbing, and/or associated galvanized iron pipe, especially when pipes are
disturbed. See Figures 7 and §, below.
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Figure 7: Lead Variability at One Flint Home Due to Particulate Lead
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Sporadic release is important because scale particulates can be
high in lead. Scale analysis by EPA ORD and other researchers
shows that corrosion control scale minerals contain 68.3% to
97.8% lead. By comparison, lead-based paint contains 0.5% lead.
That means that drinking one barely visible lead-containing scale
particle, released from plumbing materials, can result in the same
lead exposure as eating a lead paint chip the size of a penny (310
ug lead, see photograph from Triantafyllidou ef al. 2007 to right) 4 j
with commensurate damage to the health of a child. Analysis of scale particles trapped in faucet aerators
in Flint confirms the presence of scale particles containing large amounts of lead (maximum of
97,000,000 ppb, median 62,000 ppb, n=9) in drinking water.

Even with the best CCT possible in place, the centralized
treatment used by a PWS may not prevent random and
sporadic release of lead particles or high spikes in lead levels
due to dislodged lead particulate caused by physical,
chemical or hydraulic disturbances of a L.SL and any
associated galvanized iron pipes. These disturbances occur in
systems across the country from work being performed by

- utilities. A PWS may not be aware of physical disturbances

~ caused by work being performed by other entities such as

Pathiles obséry e.d in acrators, in.cluding the transportation departments or gas, electric, cable and other
one shown here, include scale minerals afilifies

released from plumbing materials, which
can contain high levels of lead.

12



| Figure 8: Significant Lead Can Be Released When LSLs are Disturbéd

Figure 8: Scale and sediment
containing over 400,000 pg
lead were observed to be
released during a partial LSL
replacement at a Chicago
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equivalent to a lead paint chip
that covers a 36-inch TV
sereen (or 1,300 pennies).
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Potential revisions to the LCR, as well as interim measures to reduce exposures, should account for the
fact that high levels of lead can be introduced into drinking water via particulate release.

Issue 4: Detection of Elevéted Levels of Lead.

Results above the 90™ Percentile. The LCR’s trigger for water system action is based on a calculated
90™ percentile value for lead (i.e., 90% of the homes sampled must be at or below the lead AL of 15
ppb). The remaining 10% of homes may have elevated levels of lead in their drinking water, but do not
factor into the LCR calculation. They might average out to 16 ppb (just above the action level) -- or they
might be 1,000 or 4,000 ppb. There is no action required to be taken in response to the highest lead
levels found, despite the risk of exposure to children consuming this water. In effect, the greatest
exposure to and harm from the highest lead levels in the system is not visible in the LCR framework.

As noted, high sporadic lead levels are often the result of particulate lead. Such a particle may contain
thousands to tens of thousands of ppb lead, which in extreme cases can result in acute lead exposure for
a child in a single glass of water.” Because particulate lead release is unpredictable, sample results from
the same tap in the same home can yield low lead on one day and high lead on another as illustrated in
Figure 9 below. The majority of lead results at this home were low except when a lead particle was
released into the water, spiking the lead level to 1180 ppb at the same kitchen tap that subsequently
yielded very low results (2.69 ppb and 3.1 ppb). If the highest result is in the top 10% of sample results
(i.e., is outside the 90™ percentile specified in the LCR), it has no regulatory consequence and can be
ignored

®Kelsey J. Pieper, Min Tang, and Marc A. Edwards, “Flint Water Crisis Caused By Interrupted Corrosion Control:
Investigating "Ground Zero" Home,” Environmental Science and Technology 51, no. 4 (2017): 2007-2014,
hitp://pubs.acs.org/doi/suppl/10.1021/acs.est.6b04034. (This study notes that a single sip of water from the home of a Flint
resident sampled by Region 5 had a sufficient lead dose to increase the blood lead of her child from 0 to over 5 ug/dl CDC
level of concern.)
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Figure 9: Sporadic Lead Release in Flint

Flint Site bg
1200 Figure 9: During initial testing
at a home in Flint, the sample
result for the first bottle was
1000 - T . T T 1180 ppb. Subsequently, the
sample results from the first
200 bottle tested very low (2.69
ppb and 3.1 ppb).
=)
(7]
2 600 _
= i
o
g
400
200
A
el e e e e P T o R T f R B
2 5[::1 i snz 51 s ! sﬁé_ 07 | 508 | sit | siz | 513 sﬁ"?_sf;s T T 20 |
{——2/16/2016 1160 | & 2 12077 08 1047 | 06 044 | 041 045 | 037 8
f- =-7/15/2016 269\111 6.51 ;155 4S5 113 14 104 2]6937.61 775 | B2 9.4 (7.2 651 | 426 41
~~—g,fz:/1ms 31 (11 {10 |14 § 32 {12 {15 [B1 (93 {76 5812 4 | 3 \ 8 |85 43 | 44 |

The possibility of high sporadic lead levels should factor in risk communications, as well appropriate
response action.® Knowledge of high sporadic lead results may provide valuable, actionable information
to decision-makers. This is also true for residents, who may assume that results below the action level
are a certification of safety.

Sampling size. While LLCR consumer notification requirements inform the residents of the lead levels in
the homes that were actually sampled for lead, there are likely many other homes in the system with
levels that have not been sampled, and these residents are left unaware of the potential for high lead
levels in their drinking water.

For example, Chicago has an estimated 1,201,732 housing units’. The LCR requires Chicago to sample
only 50 homes every 3 years, meaning they are sampling only 0.004% of the residential units once every
three years. Although the sites sampled under the LCR are intended to be ‘highest-risk’ single-family
homes, it is still a small percentage of the dwelling units, especially given the variability of lead in
drinking water and, as discussed above, an LCR compliance sampling protocol that can significantly
underestimate the lead levels that are actually present for homes with LSLs.

® For example, in Flint, the threat from such particles resulted in the “Flush for Flint” campaign in May 2016, an effort to run
water at high volumes through the City for a month. See Matthew Dolan, “Flint Mayor, Governor Push Plan to Flush Pipes,”
Detroit Free Press, May 12, 2016, https://www.freep.com/story/news/local/michigan/flint-water-crisis/2016/05/ 12/ﬂmt-
mayor-governor-push-flushing-plan-pipes/84276422/.

7 “American Community Survey,” U.S. Census Bureau, 2016 Data Release, https://www.census.gov/programs-surveys/acs/.
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Figure 10: First Draw Sampling in Chicago

Chicago Customer-Requested 1stDraw (n=1960)
EPA Chicago Study 1siDraw (n=38 sites)

@ Chicago LCR 90th Percentile _ Figure 10: In a large
Chicago LCR 15tDraw (50 sites every 3 years} community with LSLs, a
300 i AR G e G b : I large number of homes
100 b e e e LR T : | may 11.ewe high lead without
i ; B detection, as illustrated by
| first draw sampling in
. ; :
o~ 30 | Chicago.
I o | | i
| & f 243
g | & 23 |
o | ‘
e {
4 : 17.5 :
i E |
15 | 2
I uy 9.11 ppb
femr—— o R
| 6.07 pph
2008 2010 2012 2014 2016 2018

As shown in Figure 10, several sampled homes had lead levels above 15 ppb, and some sampled homes
had lead levels above 100 ppb. Extending this dataset to the 314,317 single detached housing units in
Chicago, there could be 4,600 homes with lead above 15 ppb, and 1,000 homes with lead above 100
ppb, that have never been sampled. Chicago's customer-requested sampling is open to all residents, so
the dataset is likely biased low compared to LCR sampling by the inclusion of lower-risk sites like
multi-family buildings (where stagnation is incomplete) and newer non-LSL homes.

In addition, for homes with LSLs, resident-requested sampling uses first-draw compliance sampling
protocol and the results provided to residents can provide false assurance that the treatment is adequately
controlling lead in water and that lead levels are lower than they actually are. This can result in residents
failing to follow suggestions for mitigating lead exposure.

Issue 5. Health-based Limit for Lead.

The L.CR lead AL is not a health-based number, but rather one that assists in evaluation of corrosion
control. The construct of the 1991 LCR was for PWSs to take actions to control the corrosion from lead
plumbing materials in their systems. The 90" percentile of 15 ppb using 1-liter, first-draw samples from
these well-run systems was determined to be feasible for most of these systems to meet.

Over time, this lead AL of 15 ppb has been used by many as a default measure of safety. However, there
is no evidence to support a conclusion that lead levels in drinking water near the 15 ppb are safe,
especially for sensitive populations. In the absence of a risk-based limit, decision-makers and others
have used the action level for purposes beyond its original intent. Region 5 understands that efforts are
underway at OW and ORD to answer the difficult scientific questions involved in developing a health-
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based lead standard. Based on our implementation experience, we believe that effort is important for
protection of public health.

As we saw in Flint and other communities, it has been a significant challenge for federal, state and local
governments to advise residents whether drinking water is “safe” or “not safe” based on a lead action
level that is not health-based. The AL does not relate to exposure or risk and is considerably above the
Maximum Contaminant Level Goal of zero. Reconciling the Action Level of 15 ppb with the MCLG of
zero has proven to be an especially difficult communications issue in Region 5 communities.

It is important to note that this is not only a problem of risk communication, but also of calibration of
response. Without a health-based lead number, the LCR does not provide guidance on when actions
{such as use of water filters or bottled water) need to be taken at an individual residence -- or on a
system-wide basis — to protect public health. In Flint and other communities, the absence of a health-
based number complicated the response, the ability to make recommendations for action, and our ability
to answer critical questions:

s At exdctly what point should the water system be considered unsafe?

e At what levels, or upon what combination of factors, may regulators state with a measure of
confidence that the water quality has “returned to normal” or “safe” levels? For what
populations?

¢ At what levels, and when, should residents be advised to use alternative sources of water and/or
filters?

e After a comprehensive response with filters and bottled water, at what point should these
measures be discontinued?

As OW considers revisions to the LCR, a crucial consideration is relating the lead AL (and
recommended actions/controls) to levels that have a connection to public health. We found the absence
of a health-based number to be an especially challenging problem that impacted every aspect of the
crisis in Flint, including initial identification of the issue, appropriate and timely public notice, risk
communications, emergency response, evidentiary basis for an enforcement response, intergovernmental
relations and roles, remedy, restoration of public confidence, and criteria for discontinuance of alternate
water/filters.

Issue 6. LCR Lead Service Line Replacement Provisions

Under the LCR, lead service line replacement (LSLR) is required when the treatment fails to keep lead
levels below the lead AL. When triggered, the LCR requires 7% of the total inventory of LSLs in the
system to be replaced per year for as long as the system exceeds the lead AL. Because many systems do
not know where the LSLs are or how many LSLs they have, there can be a significant delay in the
initiation of LSLR. In addition, the LCR allows systems to stop replacement entirely after two
consecutive 6-month rounds of sampling with the 90™ percentile values below the lead AL.
Consequently, it is possible that no actual LSLR occurs before the system is again testing below the lead
AL.

“Testing out.” Another issue with LSLR is a provision in the LCR whereby: 1) systems are allowed to
collect a sample intended to capture water that bas resided within the LSL; and 2) if that sample result is
at/below 15 ppb, the system can count that LSL as having been “replaced”, even though nothing has
physically been removed. This ‘test-out’ replacement counts toward the required 7% replacement
requirement.
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Region 5°s experience in Fort Wayne, Ind. illustrates the point. There, the system was required to
conduct replacement after an action level exceedance. Fort Wayne instead collected thousands of LSL
samples using the ‘significant temperature change’ criterion and managed to meet the 7% replacement
requirement without physically removing a single LSL.# See Figure 11, below. In the course of doing so,
hundreds of sample results were above 15 ppb. However, there is no requirement for the system to
replace any of the LSLs that test above 15 ppb, and these high sample results cannot be included in the
90™ percentile calculation because they are not 1% draw samples (i.e., compliance samples). The City
was therefore legally able to exclude the high results and continue sampling until they found 7% that
were under 15 ppb.

Figure 11. High Lead Levels in Fort Wayne
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Even after the crisis in Flint, the water system could have opted not to replace any lead lines. After Flint
had an ALE for the January through June 2016 compliance period, it had two subsequent LCR
compliance monitoring rounds below the lead action level (July to December 2016 and January to June
2017), which meant that under the LCR the City was no longer required to replace 7% of its LSLs
within the year after the lead ALE (by June 30, 2017). Flint has chosen to replace all of its LSLs— but
was under no LCR obligation to do so even after the crisis. Flint could have relied on the two subsequent
sampling rounds to avoid the requirement without replacing any LSLs.

Ownership issues/partial replacement. We have also found in Region 5 that ownership/control of LSLs
is an impediment to replacement. In some cities, local ordinances give residents full legal “ownership”
of their service lines. When this happens, even if a City triggers LCR’s LSLR requirement, no service
lines will be required to be replaced, since the City is only mandated to replace those lines it owns itself.

As an example, Galesburg, I1l. (a medium-size system) has a long history of exceeding the lead AL.
Between 1992 and 2015, Galesburg collected lead samples under the LCR during 32 sampling periods.
Of those 32 sampling events, Galesburg had 21 lead ALEs, including most recently in 2015 (90th
percentile of 22 ppb). However, even when Galesburg triggered mandatory LSLR in 2000, Galesburg

8 The applicable LSL sampling protocol in the LCR (i.e., run water until there is a significant temperature change) is
subjective and may not capture water that actually resides within the LSL due to the unique distances from the sample tap to
the beginning of the LSL in every home.
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was not required to replace any of its LSLs since the City does not own or control any of its LSLs.
Galesburg recently has voluntarily chosen to replace lines that it does not own.

The LCR requires LSLR if a system exceeds the lead AL following CCT installation. However, the rule
only requires replacement of the portion of the LSL owned by the utility, sometimes resulting in partial
LSLR and physical disturbances to I.SLs which results in higher lead levels in the water for an
indetergminate amount of time. Instead of fixing the problem as intended, that solution might make it
Worse.

When triggered into LSLR, a system that is removing only the public portion of the LSL (i.e., partially
replacing the LSL)) must make an offer to the resident to replace the privately-owned portion at the
owner’s expense. However, if the system has not triggered LSLR under the LCR and the system is
conducting routine activities such as water main replacement or repair, many are partially removing
LSLs at the same time. While conducting these non-regulatory triggered partial LSLRs, there is no
requirement in the LCR to offer to replace the customer portion or to provide any information on the
increased lead levels that are a direct result of disturbing the LSL. As discussed above, the LCR does not
address random particulate release or physical disturbances.

In Flint and other cities, Region 5 has also found substantial releases from galvanized iron pipes
connected to LSLs. Such pipes themselves are not addressed by the LCR. Over the decades that the lead
and galvanized iron pipes have been connected together, lead that was released from LSLs has adsorbed
onto the corroded surfaces inside old galvanized iron pipes. The galvanized iron pipes are now
effectively lead-lined pipes. These pipes are vulnerable to physical disturbances and changes in water
corrosiveness towards iron. See Figure 12, below. When doing L.SLR, old galvanized pipes are often not
removed and continue to pose an elevated risk of high lead release.

9 A recent study conducted in Montreal, Canada reinforces this finding, showing lead sample results from homes with LSELs
at acute levels of lead (7. e., tens of thousands ppb) and lead mass releases directly into the water in the tens and hundreds of
thousands of micrograms from partial LSLRs. See Elise Deshommes et al., “Short- and Long-Term Lead Release after Partial
Lead Service Line Replacements in a Metropolitan Water Distribution Systeny,” Environmental Science & Technology 51,
no. 17 (2017); 9507-9515, http://dx.doi.org/10.1021/acs.est.7b0 1720,
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Figure 12. Disturbed Galvanized Service Line Results from Flint
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Figure 12: At one home in Flint sampled in 2015, very high lead levels were observed following physical
disturbances to a galvanized iron section of the service line. The home had a short section of lead pipe connecting
the galvanized iron section to the water main.

Towards Prevention

The response in Flint has proven the value of two important ways to protect public health: point of use
filters and lead line replacement. Careful studies have demonstrated the value of both interventions.

Filters. EPA and the Agency for Toxic Substances and Disease Registry (ATSDR) conducted an
evaluation of the use of point-of-use filters certified under NSF/ANSI 53 to remove lead.'® The study
showed these filters are an effective measure to prevent exposure to lead-contaminated water — even
where the incoming lead is significantly higher than the NSF/ANSI 53 challenge standard level of 150
ppb. This was true even under extraordinarily high influent levels, up to more than 4,000 ppb. See
Figure 13, below.

EPA collected samples of both filtered and unfiltered water from over 200 taps in Flint. Analysis
showed that the maximum and average concentration of lead in the filtered water was exceptionally low.
Approximately 80% of all results for filtered water were below the detection level for lead.

'%Flint, MI Filter Challenge Assessment,” U.S. Environmental Protection Agency, June 22, 2016,
https://www.epa.gov/sites/production/files/2016-06/ documents/filter challenge assesment field report - epa_v5.pdf.
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Figure 13. 2016 Water Filter Efficacy Study, EPA and CDC/ATSDR
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ATSDR requested sampling at homes with sensitive populations, and homes tested previously with
higher than 150 ppb. ATSDR and Centers for Disease Control (CDC) concluded based on the filter
challenge results that “it is safe for residents of Flint to drink filtered tap water, including pregnant
women, nursing and bottle-fed children, and children under six.”

When properly used and maintained, filters are an effective and immediate response to elevated or
uncertain levels of lead in drinking water. Based on our experience in Flint, Region 5 considers filters to
be a valuable tool to protect public health.

Lead Line Replacement. In 2016, Flint embarked on an ambitious plan to replace every lead line in the
City even though they were not required to do so. To date, the City has replaced over 6,000 lead lines.
At the same time, MDEQ tested homes both before and after lead line removal at monthly intervals.
The testing has proceeded through five rounds to date. The results show that removing lead lines is very
effective at lowering lead levels in tap water.
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Figure 14: MDEQ 90" Percentile Results Following LSL Replacement
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As shown in Figure 14, of the 170 samples taken by MDEQ after replacement, 169 showed lead levels
below the action level of 15 ppb. The 90th percentile five months after replacment was 2 ppb or less —
72% have sample results below the detection level for lead.!!

The data from Flint show that replacing lead lines does not result in significant short term disturbances,
and helps to reduce exposures to lead significantly. In several months, lead levels tend to fall to very low
levels (or nondetect) after replacement. This is true even in homes that presumably have other sources of
lead in interior plumbing (from lead solder, lead-containing fixtures, and residual lead from lead
laterals). Complete lead line replacement is an effective intervention for homes with elevated lead levels.
It is the most certain way in the long term to prevent exposures. While it is a lengthy and resource-
intensive process, it is ultimately an infrastructure solution to a difficult legacy threat to human health.

Conclusion

As OW considers revisions to the LCR, Region 5’s implementation experience may help to guide efforts
to make the LCR more protective of public health. Region 5’s experiences in many communities have
demonstrated challenges related to the implementation of the current LCR. As we have seen, these
challenges can result in public health impacts. We commend OW for its efforts to date based on recent
lessons from Flint and other communities. We are hopeful that OW will consider both short-term
mitigation strategies as well as longer-term approaches that will result in the prevention of exposures,
especially for sensitive populations.

1L “CLEAR Results and Data,” Taking Action on Flint Water, State of Michigan, last modified December 4, 2017,
http://www.michigan.gov/flintwater/0,6092,7-345-76292 76294 76297---,00.html.
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February 12, 2019

Mr. David Ross, Assistant Administrator for Water
U.S. Environmental Protection Agency

1200 Pennsylvania Ave. NW

Washington, DC 20460-0001

RE: Comments: Revisions to Lead & Copper National Primary Drinking Water Regulations, Docket
No. EPA-HQ-OW-2017-0300

Dear Assistant Administrator Ross:

On behalf of our more than 3 million members and supporters, the Natural Resources Defense Council
(NRDC) submits these comments on the Environmental Protection Agency’s (EPA) proposed revisions to
the Lead and Copper National Primary Drinking Water Regulations, 84 Fed. Reg. 61,684 (November 13,
2019).

Summary of Comments

In 2005, after the Washington, DC Lead Crisis, EPA committed to writing “long-term revisions” to the
Lead and Copper Rule (LCR) because major structural changes to the LCR were needed to improve public
health protection provided by the rule, and to address weaknesses revealed by the DC crisis and
subsequent revelations about other water systems’ problems revealed in its wake. EPA finally published
proposed revisions to the LCR, on November 13, 2019. The proposed revisions would create some
modest improvements in public health protection while decreasing some of the protections provided by
the current rule.

It is important to note that independent studies indicate that the public health benefits of reducing lead
in drinking water completely dwarf the costs of doing so. For example, a study by the State of Minnesota
Department of Health found that the quantifiable benefits of removing lead service lines is about 10
times the costs.! Overall benefits of all measures to reduce lead in water yield over twice the benefits
compared to costs, and the state says those benefits are likely underestimated.

While we appreciate the agency’s modest proposed improvements in the rule, we are concerned that
the weakening changes will swallow them, resulting in an overall undermining of public health
protections. For example, the proposal actually slows the mandated schedule of lead service line
replacement after a lead action level exceedance, allowing more than 33 years for completion of the
task. The current rule requires the job to be done within about 14 years. Additionally, the agency
proposes to weaken the current definition of a “lead service line” in 40 C.F.R. 141.2 by eliminating the
current rule’s inclusion of lead pigtails and lead goosenecks. The proposed definition of a lead service
line represents a decrease in public health protection and will result in many lead pigtails and
goosenecks remaining in service, continuing to expose consumers to lead-contaminated water, with no
clear requirements for removal. These are just two examples of the proposal’s failure to “maintain, or
provide for greater, protection of the health of persons” embodied in the current rule, which violates
the Safe Drinking Water Act’s (SDWA) anti-backsliding provision. 42 U.S.C. §300g-1(b)(9).



These comments summarize changes that EPA should make to the proposed LCR revisions to address
the weaknesses of the 1991 LCR, to both prevent and reduce the risk of exposure to lead in drinking
water for millions of Americans.

The Maximum Contaminant Level Goal for lead is 0 ppb. Lead is a potent irreversible neurotoxin. EPA
and public health experts ranging from the Centers for Disease Control and Prevention? to the World
Health Organization® (WHO) and the American Academy of Pediatrics* have found that there is no safe
level of lead. Low levels of exposure in children are linked to damage to the brain and nervous system,
learning disabilities, shorter stature, impaired hearing, and harm to blood cells.” Exposed adults can
suffer from cardiovascular disease and adverse impacts on reproduction and the kidneys, among other
harmful health effects.® There are 6.5 to 10 million lead service lines serving tens of millions of
Americans. Even in homes without lead service lines, most of our plumbing contains lead, in fittings and
fixtures, lead solder, and galvanized steel. Even using the flawed current monitoring that understates
the problem, between January 2015 and March 2018, about 5.5 million people got their water from
systems that exceeded EPA’s Lead Action Level,” a level that the agency itself admits is not a health-
based safety level. The problem is serious, widespread, and poses an ongoing threat to health, especially
to children.

This creates a continuous risk of lead in water, an exposure pathway intended for human consumption
and necessary for survival. As such, EPA should take this opportunity to shift the focus of the LCR from
corrosion control and lead management to lead removal and primary prevention. We must remove lead
service lines proactively. If we wait until sampling confirms there is a problem, we have waited too long.
Lead is a potent irreversible neurotoxin; the best time to remove a lead service line is before a water
treatment failure that causes it to release high lead into the water.

We recommend that EPA take an approach that reflects the ongoing public health crisis from lead
exposure and includes fundamental changes to the LCR that both improve public health protection and
reduce complexity of rule implementation. We urge EPA to redirect the focus of the LCR and to:

1. Set an at-the-tap MCL for Lead as Required by the SDWA.

EPA should establish an enforceable Maximum Contaminant Level (MCL) for lead at the tap of 5 ppb of
lead. This would substantially simplify implementation and enforcement, and would track the Safe
Drinking Water Act which requires EPA to set an MCL unless it is “not economically or technologically
feasible to ascertain the level of the contaminant.” DSDWA §1412(b)(7)(A), Data collected over the past
29 years shows it is feasible to ascertain the level of lead in tap water; EPA should set an MCL for lead.
As discussed further in these comments, the statute was amended in 1996 and again in 2011 in ways
that negate the rationale EPA put forward in 1991 for issuing a treatment technique for lead rather than
an MCL. The former chief author of the 1991 LCR has submitted comments to EPA recommending that
the agency dispense with the LCR treatment technique and return to reestablish an at the tap MCL.
Extensive data support doing so, and Congress’ ban on lead-containing fittings and fixtures since 1991
and revisions to the standard setting provisions of the Act also reinforce that an MCL should be
established. We recommend that the level be set as an at the tap standard of 5 ppb, or at the highest at
10 ppb.



2. Inthe Alternative, Overhaul the LCR to Require All LSLs to be Fully Replaced at Utility Expense in10
Years, to Reduce the Lead Action Level, and to Strengthen the Corrosion Control Requirements.

Assuming arguendo that EPA will not establish an MCL for lead and can make the legal and substantive
case for doing so, the LCR should be overhauled to require that all lead service lines must be fully
replaced, with no partial service line replacements, at the expense of the public water system within 10
years. The rule also should require public water systems covered by the rule to install optimized
corrosion control after a detailed study and approval by their primacy agency. EPA should drop the
Action Level to 5 parts per billion (ppb), or certainly no higher than 10 ppb. Data presented in these
comments, a detailed memo from EPA Region 5’s Regional Administrator to the EPA Water Office, and
other data in the rulemaking record strongly support a reduced action level rather than a separate and
confusing “trigger level.” Water utilities and the American Water Works Association have agreed that all
lead service lines should be replaced and that partial replacements are not advised. Charging individual
homeowners for replacement has led to delays, inefficiencies, and environmental injustices since
renters and low-income people and communities of color often are unable to pay for replacement,
leaving them to continue drinking lead-tainted water. Multiple studies have concluded that the benefits
of lead service line replacement and corrosion control far outweigh the costs. Lead service line
replacement is a simple and necessary step that must be taken to eliminate lead in drinking water. Until
service lines are replaced, certified point of use filters and replacement filter cartridges should be
provided, along with training for how to install and maintain them.

We also urge that the agency to update its monitoring rules for lead to reflect data and studies showing
how the current rules encourage under-detection and under-reporting of lead contamination. EPA
should require testing not only of the “first draw” water but also of a subsequent draw that comes from
the lead service line. Data in these comments and the EPA Region 5 memo make it clear that a sample
from the 5™ liter and possibly from the 10™" liter should be required, with the highest level used as the
measurement for establishing compliance. It is critical that the monitoring protocol prohibit outdated
methods and sampling tricks that result in under-representation of contamination, some of which the
agency has identified. It also is crucial that sampling data captures the highest risk water from lead
service lines. Several sampling strategies have been suggested and evaluated, any one of which would
better detect the lead release from lead service lines , which would be best determined by delaying the
rule and engaging in an extensive sequential sampling study from many different types of systems with
lead service lines.

But if the agency decides to proceed without additional data on how to ensure that samples from lead
service lines will be captured, EPA should at least set an MCL of 5 ppb and establish a sampling protocol
that, based on available data, will generally capture samples from the lead service lines. The agency also
should no longer permit monitoring to be reduced to just annual, triennial, or even every 9 years as
currently allowed. Testing should be of a statistically valid number of the highest risk homes. Testing of
water systems with lead service lines should be done most frequently (some homes with copper pipes
and lead solder also should be tested, as in the current rule). And monitoring should be done no less
frequently than every 6 months until all lead service lines are removed and optimized corrosion control
has been confirmed for at least 2 years. Any change in water source or treatment should trigger
mandatory renewed testing and pre-change evaluation of corrosion control.



Finally, we urge EPA to substantially rewrite its rules for public education about lead in drinking water.
The current rules have often been ineffective at ensuring that the public understands the health risks
posed by lead in drinking water and what they and water utilities can do to minimize those risks.

EPA’s cost-benefit analysis is flawed and substantially understates the benefits of a strong rule. The rule
fails to quantify the benefits of reduced cardiovascular disease, numerous benefits of reduced
behavioral, learning disability, and other adverse effects of in utero and early childhood exposures, and
several other benefits such as those established in contingent valuation studies. The Minnesota and
other analyses have found far greater benefits than EPA assumes. Additionally, no discount rate should
be used for future intergenerational and long-term health benefits.

Re-Establishing an MCL at the Tap for Lead

To both simplify and improve health protection provided by the LCR, EPA should reestablish an at the
tap Maximum Contaminant Level (MCL) for lead at the tap. The agency had an MCL for lead, which was
originally established under the 1974 SDWA and remained on the books until EPA’s 1991 Lead and
Copper Rule eliminated it in favor of the infamously complex treatment technique. EPA could and we
believe should reestablish an enforceable MCL for lead at the tap of 5 parts per billion (ppb) of lead.
Establishing an at the tap MCL for lead would substantially simplify implementation and enforcement
and would track the Safe Drinking Water Act’s requirements, which provide that EPA must set an MCL
unless it is “not economically or technologically feasible to ascertain the level of the contaminant.”
SDWA §1412(b)(7)(A).

Since the LCR requires water systems to ascertain the level of lead at the tap, a treatment technique
should not be used under the statutory framework. An MCL is necessary for lead to be treated with the
same urgency as other drinking water contaminants, and it is feasible to ascertain the level of lead in tap
water. However, from EPA’s proposed LCR Federal Register notice, it is apparent that the agency has
given no consideration to reestablishing an MCL for lead nor has the agency justified this failure to
comply with the mandates of the Act.

EPA has appropriately established a Maximum Contaminant Level Goal (MCLG) for lead of zero. The
SDWA provides that for each contaminant for which it has set an MCLG, EPA shall “specify a maximum
contaminant level for such contaminant which is as close to the maximum contaminant level goal as is
feasible.” SDWA §1412(b)(4)(B).” The legislative history of the SDWA, and the EPA administrative history

* As discussed below, in 1996 Congress added two provisions to the Act that authorizes an MCL less stringent than
is feasible. Under SDWA §1412(b)(5), EPA “may establish a maximum contaminant level for a contaminant at a
level other than the feasible level, if the technology, treatment techniques, and other means used to determine
the feasible level would result in an increase in the health risk from drinking water by (i) increasing the
concentration of other contaminants in drinking water; or (ii) interfering with the efficacy of drinking water
treatment techniques or processes that are used to comply with other national primary drinking water
regulations.” If the agency selects this approach, it “shall minimize the overall risk of adverse health effects....” Id.
§1412(b)(5)(B). Additionally, under SDWA §1412(b)(6), if “the benefits of a maximum contaminant level
promulgated in accordance with paragraph (4) would not justify the costs of complying with the level, the
Administrator may, after notice and opportunity for public comment, promulgate a maximum contaminant level
for the contaminant that maximizes health risk reduction benefits at a cost that is justified by the benefits.”



and case law are clear than the MCL feasibility is to be determined for large water systems;" smaller
systems that are unable to achieve the standard are eligible under the statutory scheme to obtain
variances or exemptions under SDWA §§1415-1416. By setting an at-the-tap MCL, the agency would be
establishing a simple performance standard for water systems that would eliminate the complexities
and the implementation and enforcement challenges created by the extremely long and complicated
LCR treatment technique.

It is important to note that the EPA’s lead author of the 1991 LCR, Jeff Cohen, has recently weighed in
arguing that the agency should dispense with the complex LCR treatment technique and instead should
reestablish an MCL for lead. (Comments of Jeff Cohen to EPA Docket, January 22, 2020). As Cohen
points out, 29 years after the 1991 LCR was established, we now have far more data and a better
understanding of how to control lead and what water systems’ experience has been with lead in
drinking water. As Cohen points out (footnote omitted):

The 1991 rule was designed to identify and control high-risk scenarios, e.g., sampling was
restricted to first draw samples from homes with lead solder installed after 1982 and homes
with lead service lines. The proposed revision recognizes that today, sources of lead within
household plumbing have largely been eliminated, viz., sampling priorities are for homes with
lead service lines.

For this same reason, the Agency should again consider establishing an MCL for lead instead of
the current treatment technique approach. Given the restrictions on lead in new plumbing, the
Agency’s rationale in 1991 for rejecting the option to set an MCL at the tap no longer hold
today. As of 2020, it is possible that water systems can be held responsible for the sources of
lead contamination in drinking water, specifically, corrosive water interacting with lead service
lines.

Under an MCL approach, implementation and oversight would be significantly streamlined
compared to the current rule and the proposed revisions, while continuing to provide
comprehensive public health protection:

The complexity in both the current rule - however necessary at the time - and the recent
proposal creates potential for confusion and delays in implementation. Many of us scientists,
engineers, and policymakers who worked hard on protecting the public from lead recognize and
applaud the Agency staff and state programs in the significant reductions in lead levels in
drinking water over the past several decades since the current rule was issued. However, the
gaps in oversight demonstrated in Newark, NJ and Flint also must be recognized. EPA should
fully review the option presented here as a way to fill these gaps.

We agree that the time has come for the agency to reconsider its allegiance to a treatment technique
for lead. Certainly, the agency must admit that it is feasible to ascertain the level of lead in drinking
water since its LCR and the proposal both require every covered water system to ascertain the level of
lead in its tap water. The agency must explain in detail its conclusions in this respect, given the past 29

" See H. Report No. 93-1185 part 2, 93 Cong. 2d Sess. (Aug. 15, 1974) at 18, “the Committee intends that the
Administrator's determination of what methods are generally available (taking cost into account) is to be based on
what may reasonably be afforded by large metropolitan or regional public water systems.”
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years of experience and data that have become available. EPA arbitrarily did not even consider
reestablishing an MCL or analyze the data to do so.

We therefore urge that the agency establish a MCL at the tap of 5 ppb, which is as close to the MCLG as
is feasible. Canada recently established a 5 ppb standard, and the WHO recommends a 10 ppb standard,
while urging that a lower level be adopted as feasible.

The feasibility of meeting an MCL at the tap of 5 ppb (or certainly no higher than 10 ppb) is
demonstrated by available data. For example, as discussed later in these comments, many community
water systems currently have at the tap sampling showing that their water meets a first draw and even a
5% liter standard of 10 ppb, and they can meet a 5 ppb at the tap MCL if they truly optimize their
corrosion control and remove their lead service lines. Two charts below demonstrate this.

Figure 1 shows that the vast majority of 1%t draw and 5% liter samples taken in 2019 in Michigan would
meet a 10 ppb and even a 5 ppb standard:

FIGURE 1
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Source: Comments of Safe Water Engineering on Proposed LCR, February 2020

Furthermore, as shown in Figure 2, national data in the EPA Safe Drinking Water Information System
(SDWIS) shows that the vast majority of public water systems covered by the LCR have 90" percentile
lead levels of 0 to 5 ppb. Among water systems that serve more than 100k population, 77% of the water
systems have 90th percentile of lead levels <5 ppb; 11% have lead levels in 5-10 ppb range; 8% have
lead levels in 10-15 ppb range; and 4% have lead levels >=15 ppb. For water systems serving a
population size of 50k-100k, 83% have lead levels <5 ppb; 11% have lead levels 5-10 ppb; 3% have lead
levels in the 10-15ppb range; and 2% have lead level higher than 15ppb.



Source:

FIGURE 2
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While meeting an MCL of 5 ppb at the tap (not a 90" percentile standard but a strict at-the-tap
maximum level) would mean that some systems would need to optimize or reoptimize their corrosion
control treatment and remove lead service lines at homes exceeding the standard, there is no reason to
avoid establishing a strict MCL that is as close to the MCLG of zero as is feasible.

The goal and mandate of the SDWA is not to establish a standard that most systems already meet—it is
to establish a standard as close to the health goal as feasible, which Congress understood would require
many or most water systems covered by a standard will have to take actions to reduce their level of
contamination. In this case, clearly many water systems will have to improve their water treatment by
optimizing their corrosion control, and will have to remove their lead service lines, to meet an MCL of 5
ppb. That is a good thing and would achieve Congress’ goal.



EPA has essentially admitted that a 5 ppb standard is feasible in its proposal, by noting that many public
water systems will be “deemed” to have optimized corrosion control treatment when their 90"
percentile lead level is 5 ppb or less. Proposed 40 C.F.R, 141.81(b)(3). Moreover, in proposing a Trigger
Level of 10 ppb for all water systems, again the agency is admitting that a standard of 10 ppb at the 90"
percentile is feasible. The agency’s Health Risk Reduction and Cost Analysis indicates that many water
systems already are meeting these levels.

Additionally, we note that since the 1991 LCR was established, the SDWA was overhauled in 1996 and
again later to ban lead-containing plumbing and fixtures.

In 1996 Congress amended the SDWA to require plumbing fittings and fixtures to be in compliance with
voluntary lead leaching standards. SDWA §1417 (as enacted in 1996). In 2011, Congress enacted the
Reduction of Lead in Drinking Water Act that revised the definition of lead-free plumbing by lowering
the maximum lead content of wetted surfaces of plumbing products from 8% to a weighted average of
0.25%. See SDWA §1417(e) and EPA, “Use of Lead Free Pipes, Fittings, Fixtures, Solder and Flux for
Drinking Water,” and EPA, Summary of the Reduction of Lead in drinking Water Act and FAQs, 2013,
Available online at https://www.epa.gov/sdwa/use-lead-free-pipes-fittings-fixtures-solder-and-flux-
drinking-water. As new lead-free fixtures have been required, and older lead-containing fixtures, fittings
and solder have gradually reduced their lead leaching and been internally coated with a passivation
layer due to corrosion control treatment, the contribution of indoor “premise” plumbing to lead levels
at the tap has diminished, as the charts above and later in these comments document (first draw water
lead levels are virtually always lower than lead levels from lead service lines, as pointed out by the
Region 5 Memo).

Finally, in 1996 Congress included a new measure in the Act that authorizes EPA to establish an MCL that
is different than feasible level for large systems if necessary to minimize adverse health effects from
multiple contaminants. Under SDWA §1412(b)(5), EPA “may establish a maximum contaminant level for
a contaminant at a level other than the feasible level, if the technology, treatment techniques, and other
means used to determine the feasible level would result in an increase in the health risk from drinking
water by (i) increasing the concentration of other contaminants in drinking water; or (ii)interfering with
the efficacy of drinking water treatment techniques or processes that are used to comply with other
national primary drinking water regulations.” If the agency selects this approach, it “shall minimize the
overall risk of adverse health effects....” Id. §1412(b)(5)(B).

This new provision was intended to directly address the issue that EPA said in 1991 necessitated the
establishment of the LCR treatment technique rather than an MCL. Under EPA’s 1991 rationale, the
agency said it was not feasible to ascertain the level of lead in tap water because doing so would cause
an increased risk from other contaminants.

As summarized in the court’s decision in American Water Works Association et al. v. EPA, 40 F. 3d 1266,
at 1270 (D.C. Cir. 1994)(hereinafter “AWWA”),

the agency interprets "feasible" to mean "capable of being accomplished in a manner consistent
with the Act." The agency argues that if public water systems were required to comply with an
MCL for lead, they would have to undertake aggressive corrosion control techniques that might
reduce the amount of lead leached from customers' plumbing but would also increase the levels
of other contaminants. The EPA argues that because the Congress apparently did not anticipate


https://www.epa.gov/sdwa/use-lead-free-pipes-fittings-fixtures-solder-and-flux-drinking-water
https://www.epa.gov/sdwa/use-lead-free-pipes-fittings-fixtures-solder-and-flux-drinking-water

a situation in which monitoring for one contaminant, although possible, is not conducive to
overall water quality, it impliedly delegated to the agency the discretion to specify a treatment
technique instead of an MCL.

However, this potential eventuality has now been directly addressed by Congress with the addition to
the Act in 1996 of new SDWA §1412(b)(5). Under that provision, EPA can establish an MCL at a level that
“shall minimize the overall risk of adverse health effects” from the treatment that would be necessitated
by the MCL. Id §1412(b)(5)(B)(i). EPA has made no finding that it is necessary to adopt an MCL that is
less stringent than is feasible in order to address other contaminants, so it cannot here do so based on
this provision. Moreover, the data discussed in these comments and in the EPA record show that most
large municipal public water systems could meet an at the tap MCL of 5 (or at most 10) ppb without
causing simultaneous compliance issues. EPA repeatedly asserts* that the vast majority of public water
systems are in compliance with both the LCR and other national primary drinking water regulations, and
has presented no data in the proposal to show that a lead at the tap MCL must be weaker than that
which is feasible in order to avoid other compliance problems.

In sum, EPA can no longer avoid setting and MCL by hiding behind a supposed unanticipated situation in
which monitoring for lead would not be conducive to overall water quality. Congress has directly spoken
to this situation and given EPA the tools to set an MCL that minimizes the overall risk of adverse health
effects.

Additionally, after EPA had adopted the LCR in 1991 and after the AWWA court’s 1994 decision,
Congress adopted the ban on lead from all premise plumbing. This also vitiates EPA’s other 1991
supposed rationale for establishing a treatment technique for lead. As the AWWA decision states, 40
F.3d at 1271,

The Congress clearly contemplated that an MCL would be a standard by which both the quality
of the drinking water and the public water system's efforts to reduce the contaminant could be
measured. See 42 U.S.C. Sec. 300g-1(b)(5). Because lead generally enters drinking water from
corrosion in pipes owned by customers of the water system, an MCL for lead would be neither;
ascertaining the level of lead in water at the meter (i.e. where it enters the customer's premises)
would measure the public water system's success in controlling the contaminant but not the
quality of the public's drinking water (because lead may still leach into the water from the
customer's plumbing), while ascertaining the level of lead in water at the tap would accurately
reflect water quality but effectively hold the public water system responsible for lead leached
from plumbing owned by its customers.

However, as we note above, as a result of the enactment of the ban on lead in premise plumbing in
1996 which was further strengthened in 2011, new lead-free fixtures have been required. Moreover,
older lead-containing fixtures, fittings and solder have gradually reduced their lead leaching and been
internally coated with a passivation layer due to corrosion control treatment. As the data in Figures 1
&2, data presented in following sections of these comments, and data in EPA’s HRRCA and docket show,
the contribution of indoor “premise” plumbing to lead levels at the tap has diminished in recent years.
The vast majority of public water systems are finding 90" percentile levels of lead well below 5 ppb, and

*See for example EPA’s Government Performance and Results Act reports at https://www.epa.gov/ground-water-
and-drinking-water/drinking-water-performance-and-results-report.
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first draw water lead levels are virtually always lower than lead levels from lead service lines, showing
diminishing contribution from premise plumbing.

Moreover, the SDWA §1401(4)(A)® explicitly provides EPA authority to regulate all parts of the public
water system’s distribution system that is under its control—which includes the lead service lines. As
discussed further herein, water systems clearly control their service lines; they have authority to shut off
water provided to them, routinely make emergency repairs to them, often required that they be made
of lead (as in Chicago and many other cities), required that homeowners receive explicit approval for
installing a service line and connecting to the system, and often the water system itself installed the lead
service line (as in Newark and many other cities). The 1991 LCR originally explicitly covered lead service
lines under the control of the water system in the provisions requiring replacement of such lines in
certain circumstances. While EPA later stepped back from that requirement after the AWWA court
remanded that measure because the court found that the agency hadn’t provided sufficient opportunity
for public comment on that provision, the agency clearly recognizes that it has authority to regulate all
lead service lines under the control of the public water system.

Thus, this 1991 rationale for avoiding setting an MCL also cannot withstand scrutiny in light of the
progress made in the past 3 decades.

As Cohen noted, our experience over the past 29 years has shown that the simplicity of following the
statutory design by establishing a strict at the tap MCL would result in a more efficient, enforceable, and
clear regulatory regime than the highly complex and problematic LCR treatment technique.

Assuming Arguendo that EPA Insists on Establishing a Treatment Technique, the
Proposal Must be Overhauled and Strengthened

We maintain, as noted in the section above, that EPA must establish an MCL for lead at the tap.
However, assuming arguendo that the agency will decide against this and can justify such as position in
light of the new statutory construct and data that has become available over the past three decades, at
a minimum the agency must revise the proposal to include the following provisions in its final LCR
revision:

1. Require complete, verified service line inventories. EPA must define the rigor of service line
verification required. The inventory must identify service line material from the water main to the
first shutoff valve, or 18” inside the house, whichever is shorter. The initial inventory can continue
with the schedule proposed, but the final inventory identifying all unknown service lines must be
complete 2 years after the initial inventory.

2. Establish a requirement for public water systems to remove all full lead service lines, regardless of
lead levels measured in drinking water, at the utility’s expense. This requirement should be

$ SDWA §1401(4)(A) provides in relevant part “The term ‘public water system’ means a system for the provision to
the public of water for human consumption through pipes or other constructed conveyances.... Such term includes
... any collection, treatment, storage, and distribution facilities under control of the operator of such system and
used primarily in connection with such system...” (emphasis added)
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completed within 10 years of the rule becoming final.”" This requirement will be most effective if
coupled with an appropriation for lead service line replacement. Funding for lead service line
replacement should be prioritized for water systems with a high ratio of lead service lines to
population served living under the poverty level. Water utilities including the American Water
Works Association have agreed that all lead service lines should be replaced® and that partial
replacements are not advised.® Water systems should pay the full cost of full service line
replacement. Charging individual homeowners for replacement has led to delays, inefficiencies, and
environmental injustices since renters and low-income people and communities of color often are
unable to pay for replacement, leaving them to continue drinking lead-tainted water.1° Studies have
concluded that the benefits of lead service line replacement far outweigh the costs—according the
Minnesota Health Department, by a factor of 10 to 1.1! Lead service line replacement is a simple and
necessary step that must be taken to eliminate lead in drinking water. EPA clearly has the authority
to require complete service line replacement, as the SDWA §1401(4) gives the agency authority to
regulate all of a public water system including any part of the distribution system under its control,
including lead service lines. A Harvard Law School-EDF study shows that water systems are
authorized under state law to pay for full lead service line replacements out of ratepayer funds.*?
Reduce the action level for lead from 15 ppb to 5 ppb, rather than using the proposed lead
“trigger” level of 10 ppb that will likely generate substantial implementation and enforcement
problems.

Until service lines are replaced (and for a time after replacement while lead levels can remain
high), certified point of use (POU) filters should be provided, along with training for how to install
and maintain them. NSF has recently revised standards 53 and 58 for lead reduction to require
reduction to 5 ppb, resulting in improved protection from certified filters.” The reduced action level,
plus the new certification standard provides the opportunity for consumers to be protected from
exposure to lead in drinking water at measurements over the new action level. The use of filter
distribution programs to provide immediate protection from lead exposure will allow consumers to
continue using water from the PWS rather than switching to bottled water.

Prohibit all partial lead service line replacements and provide a clear definition of emergency
replacements during which temporary partial replacements are allowed. All temporary emergency
partial replacements must be completed as full replacements within 30 days of the partial
replacement.

Revise public education to provide more timely and informative information regarding the risk of
lead in drinking water. This includes annual notification to all consumers of lead and unknown
service lines as proposed, improved language regarding the risk of lead service lines and the need to
use lead reducing filters, and more complete information on the health risk of exposure to lead in
water. More detail regarding each of these recommendations is provided in the details of these
comments.

™ As discussed below, we recognize that a handful of water systems such as Chicago and Detroit have over
100,000 LSLs and will find complete replacement of all their LSLs within 10 years to be challenging. We believe that
rather than writing the national rule to address a couple of exceptions, EPA to should instead establish a clear
deadline for all water systems to replace all LSLs within 10 years. Any possible extensions could be provided by
primacy states in a few truly exceptional circumstances pursuant to the Variance or Exemption authorities in
sections 1415 and 1416 of the SDWA, or pursuant to a Consent Decree with regulators.
 https://www.wwdmag.com/lead/maximum-allowable-lead-level-lowered-5-ppb-nsf-certification
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10.

11.

Reduce the action level for lead from 15 ppb to 5 ppb, rather than creating potential confusion
and implementation and enforcement problems by establishing a “trigger level” of 10 ppb while
retaining a 15 ppb action level.

Use compliance sampling procedures that ensure more comprehensive testing and collect water
from lead service lines. Analyses presented later in these comments demonstrate that first liter
samples do not represent the elevated lead levels that are detected when sequential samples are
collected from lead service lines, and the first liter sample results are consistently lower than
samples from lead service lines. These first liter samples are inadequate for identifying at risk
systems, communicating the risk of lead service lines, triggering public education and lead service
line replacement programs, and measuring the effectiveness of corrosion control treatment. In
addition, experience in Washington, D.C., Flint, Newark, and many other public water systems in the
wake of the Flint crisis has demonstrated that the current LCR’s provisions allowing less frequent
monitoring and fewer samples to be taken has resulted in serious failures to detect lead
contamination problems. The rule should no longer permit monitoring to be reduced to just annual,
triennial, or even every 9 years as currently allowed. Testing should be of a statistically valid number
of the highest risk homes. Testing of water systems with lead service lines should be done most
frequently (some homes with copper pipes and lead solder also should be tested, as in the current
rule). And monitoring should be done no less frequently than every 6 months until all lead service
lines are removed and optimized corrosion control has been confirmed for at least 2 years. The LCR
must therefore require more samples to be taken, should not allow routine reductions in monitoring
frequency and numbers of homes selected, and should require samples from the LSL as well as first
draw samples.

Require a study for all source water and treatment changes to identify simultaneous compliance
and corrosion control issues prior to any such changes. We have learned from our experiences with
Washington, D.C., Flint, Newark and other water systems that a change in source water (as in Flint)
or in water treatment (as in Washington and Newark) can result in widespread unanticipated lead
contamination. They also in some cases have triggered other serious problems with simultaneous
compliance with other rules such as violations of the Total Coliform Rule, the disinfection byproduct
rules, and a Legionella outbreak. Such changes must be tested before they are adopted, and
corrosion control options carefully evaluated, to ensure water safety and full compliance is
protected.

Mandate notification to all customers served by the PWS that the system is considering a source
water or treatment change, and public notice of the results of the mandatory study. Such notice
should include plain language explanations of the implications of the change for water quality and
for consumers.

Build on the improved corrosion control treatment section to ensure that all corrosion control
studies are designed to identify optimal corrosion control treatment. Make the corrosion control
study available to the public and hold at least one public meeting during the study process.

These foundational elements are necessary for achieving the primary goal of preventing lead exposure
through the revised LCR. You will see these elements reflected throughout the detailed comments that
follow. The next section provides a summary of my overarching comments on the major provisions of
the LCR revision proposal.
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Additionally, as discussed below, EPA’s cost-benefit analysis fails to consider the full array of benefits
that will accrue from compliance with a strong lead and copper rule. For example, the analysis fails to
consider the massive health and thus economic benefits of reduced cardiovascular disease from
lowering lead levels, underestimates the lifetime economic and non-quantifiable benefits of
improvements in cognitive development (including not just IQ improvements but also reduced
impulsivity and behavioral problems in children, adolescents and adults who consume less lead), and
fails entirely to consider “approaches to identify consumer willingness to pay for reductions in health
risks from drinking water contaminants,” as required by the SDWA, 42 U.S.C. §300g-1(b)(3)(C)(iii). Full
consideration of these and other benefits would drive a more stringent rule. Moreover, the agency fails
to justify its use of 3% and 7% discount rates for future benefits. As discussed further herein and more
extensively in the comments of the New York University Institute for Policy Integrity in the EPA docket,
these discount rates are wholly inappropriate and result in a substantial understatement of the benefits.
EPA should use a zero discount rate for the intergenerational and long-term future health benefits over
the next several decades of the rule. OMB’s 2003 Circular A-4 calling for the 3% and 7% discount rates is
badly outdated (for example OMB’s 2020 Circular A-94 long-term 30-year interest rate is 0.4%)."* EPA
must fully justify its use of a discount rate more than zero, and as the NYU comments note, even a 3%
discount rate is probably too high, so EPA must fully justify whatever rate it uses.

Requirements to retain in the final LCR revision

e State MAY require corrosion control study for those NOT deemed to have optimized corrosion
control even if they do not exceed the trigger. This provision gives a state oversight program the
ability to require a corrosion control study at any time.

e Annual service line notification for lead and unknown service lines. According to this provision,
consumers must be notified within 30 days of completion of the initial LSL inventory required by
proposed § 141.84(a). This annual notification serves as a frequent reminder of the risk of lead
exposure at the individual home. It also ensures that the occupant of the home will get notified
when the residents change regardless of whose name is on the water bill.

e New requirement to review corrosion control treatment and water quality parameter data at
sanitary surveys.

Requirements to keep but to improve in the final rule:

e Updated requirements for corrosion control studies. New elements in the proposal are
important improvements, but there are additional opportunities to strengthen the clarity and
specificity of corrosion control study requirements. As detailed later in these comments, there
are several improvements in the corrosion control study section, such as specific treatment
options that must be investigated and removing the use of coupons as a study method. There
are some requirements that continue to undermine the intent of the rule to ensure effective
corrosion control treatment, such as small and medium systems can “re-optimize” treatment
just by getting under the trigger level for 2 monitoring periods without adding treatment. This
does nothing to provide lead reduction for at risk consumers. There are many improvements

* See https://www.whitehouse.gov/wp-content/uploads/2019/12/M-20-07.pdf. While this interest rate is not
established for regulatory cost-benefit analysis, EPA has not explained why a higher discount rate that this level is
warranted.
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that can be made to make the corrosion control requirements more effective. These will be
detailed later in these comments.
Service line inventory and notification requirements. An accurate service line inventory is
fundamental to effective water utility asset management. The proposal presents a move in the
right direction, but substantial additional details are necessary. The proposal offers many
incentives to categorize service lines as unknowns and has no time requirement for identifying
the content of unknown service lines. We are concerned that this will create incentives for
water systems to designate as many service lines as possible as unknowns, to avoid the
requirements applicable to LSLs.
Lead service line replacement. The proposal includes new encouragement for lead service line
replacement and disincentives for partial lead service line replacement. However, there is no
specific requirement to replace the full lead service lines on a mandated schedule and no
explicit ban on partial lead service line replacements. The proposal actually slows the mandated
schedule of lead service line replacement after a lead action level exceedance to 3% per year,
allowing more than 33 years for completion of LSL replacement (the current rule requires the
task to be done within about 14 years). This is a substantial weakening of the current rule which
we believe is unlawful under the SDWA's anti-backsliding provision. 42 U.S.C. §300g-1(b)(9). The
LCR revision proposal offered the following minor improvements regarding full lead service line
replacement (FLSLR):

o Only FLSLR counts toward the mandatory replacement rate after a lead action level

exceedance

o A PWS must provide filters after FLSLR is complete.

o Replace public side when a property owner replaces the private side of the line.
New clarifications around sampling. The new service line inventory plus the mandate to sample
at lead service line homes represents an improvement in sampling at high risk homes. Likewise,
the new sampling procedure requirements for that sampling should not occur at sites with a
service line of unknown material, no aerator removal, no pre-flushing, and specification of wide
mouth bottles should be retained. Another improvement is that the proposal ends the practice
of testing out of lead service line replacement, a change we support. On the other hand, the
proposal does not address the most impactful sampling change of all —a sampling protocol that
collects water from lead service lines. Data provided in these comments demonstrates the
extent to which the first liter samples underestimate the contribution of the lead service line to
water lead concentrations. Further concerns regarding the proposed sampling requirements are
the provisions that continue to allow some systems to sample every three years (and in some
cases every nine years) at a reduced number of sites. These reduced monitoring provisions
should be revoked, at least until all LSLs are fully replaced, unknowns have been confirmed as
non-lead, and corrosion control has been fully reevaluated and confirmed as optimized.
Requirement to make compliance sampling data publicly available. The final rule should also
make all sampling data publicly available in a format that is understandable to the general public
(including mapped results), including investigation sampling, and there must be a requirement
to notify the public how to access the publicly available data.
Small System Flexibility. This new section is novel and forward looking. To the extent consistent
with the other recommendations of these comments, EPA should consider how similar options
may be available to improve public health protection and be available to all size water systems if
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the full package of all three provisions are required. We urge, however, that the timeline for LSL
removal be reduced to 10 years.

Requirements that should be removed from the final LCR revision:

The trigger level. The proposed lead trigger level adds complexity to an already very
complicated rule. The addition of a trigger level of 10 ppb is at bottom an admission that the
action level of 15 ppb is too high for systems to begin taking action. It would be far more simple,
more implementable, and more enforceable to reduce the action level, we would urge to 5 ppb.
Additional discussion is provided later.
The LSLR requirement for replacing only 3% of lead service lines per year, only while a PWS has
an action level exceedance. As stated earlier, a proactive mandatory LSLR program with a 10-
year deadline is needed for all water systems. All the loopholes for avoiding LSLR must be
removed from the final rule.
Find and Fix. This section takes a corrosion control treatment approach to an immediate high
lead risk concern and does nothing to provide immediate risk reduction where high lead levels
are measured. The focus in the final rule should be lead service line removal and filter provision
for immediately lead risk reduction. Among other things, Find and Fix:

o Does not specify allowable follow up sampling protocols

o Does not address how to treat follow-up samples with significantly different information
from initial compliance samples
Does not define what is “Fixed”
Does not require lead service line removal
Does not require installation and maintenance of a POU filter certified for lead removal
Does not provide clear response or follow up remediation at homes with samples over
15 ppb

O O O O

All of these steps should be included in the find-and-fix provision in the final rule addressed.

School and childcare sampling requirements. We are concerned that the school and child care
sampling requirements would require such minimal monitoring that they will result in
widespread false negatives (i.e. they will cause instead modify the small system flexibility
requirements of 141.93 option (3) for POU devices to apply to schools and childcare centers to
believe incorrectly that they don’t have a lead problem because the testing failed to detect it,
even when they do have a problem). We know from school monitoring completed in multiple
states such as New York that unless there is regular monitoring of each site at which water can
be consumed, lead contamination will be missed at some of the locations where children drink
water. The provision should be modified to require public water systems to choose between
either:

a. Conducting robust ongoing monitoring (for example, monitoring of every outlet that
may be used for drinking water to be tested routinely, at least every 6 months, with
specific recommendations for replacement or removal of outlets from service if they
test over a specific threshold (we recommend the American Academy of Pediatrics’ 1
ppb level); or
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b. Installing certified point-of-use filtration stations at schools and childcare centers that
will ensure lead removal.

The school and childcare water sampling requirements presented in the LCR revision proposal are
inadequate, misleading, and would waste money which could result in little or no public health benefit
since many lead contamination problems would be missed, and no remediation is required. On the
other hand, given that lead is a specific problem that can often occur at unpredicted locations, a POU
strategy for schools and childcares, which includes regular maintenance, will result in an immediate
source of drinking water with improved protection from lead in drinking water. The revised NSF
certification standard of 5 ppb for filters certified under NSF 53 and NSF 58 for remediation even
recommended lead removal®® allows for schools and childcares to continue to use water from public
water systems rather than switching to bottled water to protect our most vulnerable children from lead
exposure.

Reducing the Action Level to 5 ppb Lead

Rather than establishing a Trigger Level of 10 ppb and maintaining the Action Level of 10 ppb for lead,
the agency should simply reduce the lead Action Level to 5 ppb. This will simplify implementation and
enforcement. As noted above, EPA has essentially admitted that a 5 ppb action level is feasible in its
proposal, by noting that many public water systems already will be “deemed” to have optimized
corrosion control treatment when their 90" percentile lead level is 5 ppb or less. Proposed 40 C.F.R,
141.81(b)(3). Moreover, in proposing a Trigger Level of 10 ppb for all water systems, again the agency is
admitting that a standard of 10 ppb at the 90" percentile is feasible. The agency’s Health Risk Reduction
and Cost Analysis indicates that many water systems already are meeting these levels, as do the data
presented in the previously in these comments.

The data presented in the previous section in Figures 1 and 2 both reinforce that an action level of 5
ppb, or at the very highest 10 ppb using samples from the LSL (such as 5% liter samples) is entirely
feasible. The data from Michigan and Chicago, and the Region 5 Memo, show that samples from the
lead service line should be the basis for a determination as to whether the Action Level is met. This is
the basis of the Region 5 recommendation that monitoring be done of samples from the lead service
line rather than solely first draw samples.

The Economic Analysis is Flawed, Undercounts Benefits, Overestimates Costs, and
Fails to Include Critical Information and Analysis

The economic analysis of the EPA Proposal is deeply flawed, and in order to meet the statutory
requirements of the Safe Drinking Water Act, EPA must make many adjustments and include significant
additional data as well as additional analysis. The principal problems with the analysis, which we discuss
below, flow from (1) overrepresenting the costs of the proposal and undercounting the benefits of
reducing lead exposure, as well as, (2) failure to take consumer willingness to pay into account, (3)
failure to conduct any meaningful analysis of alternatives to the Proposal, and (4) failure to adequately
analyze the impacts of this proposal (or alternatives) on sensitive populations.

8 https://www.wwdmag.com/lead/maximum-allowable-lead-level-lowered-5-ppb-nsf-certification
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The SDWA directs EPA to prepare a Health risk reduction and cost analysis of any consider the costs and
benefits associated with setting any national primary drinking water survey.?® The statute also
authorizes EPA to identify approaches to measure and value benefits, which include consumer
willingness to pay.**

i EPA overestimates costs of the rule and underestimates benefits of reducing lead
exposure

In contrast with other studies, which have found a net-benefit to spending to reduce exposure to lead,
EPA’s model does not. For example, the Minnesota Department of Health conducted an extensive study,
attached, which concluded that the costs of replacing lead service lines in the state would range from
$228 million to $365 million, with benefits exceeding those costs by about 10-fold, estimated at $2.1
billion to $4.25 billion.'> The state also found that overall benefits of a package of lead in drinking water
reduction reforms would yield benefits of about double the costs. The state noted that these benefits
were likely understated.

Similarly, a 2017 report by the Pew Trusts and the Robert Wood Johnson Foundation, which investigated
what it would take to eliminate the threats of lead (from all sources) for the cohort of children born in
2018, found that:

If federal investment of $80 billion was sufficient to prevent the 2018 cohort’s blood lead from
exceeding zero, estimated societal benefits would be $1.05 per $1 invested; if the necessary
investment proved smaller, the cost-benefit ratio would be greater. Additionally, permanent
removal of lead hazards would affect future cohorts, and those benefits would be in addition to
the estimates provided in this analysis.®

The following analysis suggests some reasons why EPA’s findings undercount benefits and overestimate
costs.

a. Underlying assumptions make EPA’s calculations of costs and benefits unreliable

EPA relies on SHEDS model to estimate lead exposure, which is the foundation of the benefits
calculation. However, is inappropriate to use for modeling blood lead levels, especially water lead
exposures. For water exposures, the SHEDS model uses a single coefficient, despite the fact that lead
levels in first-flush versus fully flushed samples can vary by an order of magnitude, as the data in the
previous Figures demonstrate. For example, it is well-established by the data that first draw samples
from homes with lead service lines always or virtually always are lower than subsequent samples taken
from the lead service line. See analysis of lead levels in first draw water vs. samples taken from lead
service lines below, and in the attached memorandum from EPA Region 5 to EPA Office of Water.
Without a dynamic model, there are likely to be inaccuracies in actual exposure to lead, and these will
have a greater (depressive) impact on benefits estimations than on (inflationary) impacts on costs. For
example, given the sampling methodologies that EPA proposes, the model may accurately capture the
instances when a water system would trigger additional requirements of the rule (because apparently
the model’s flaws are similar to the sample collection methodology’s flaws and thus may similarly
underrepresent exposure), but it will not accurately reflect actual exposure, which will be considerably
higher than estimated by the current model, as illustrated in our analysis and the Region 5 memo noted
above. If there is an underrepresentation of actual exposure underlying benefits calculations, this will
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lead to a serious undercounting of benefits associated with both CCT and lead service line removal
(which EPA needs to calculate, see below) and LSL replacements because it underestimates the
exposure avoided.

Similarly, EPA’s failure to account for prenatal exposure to lead also is arbitrary and capricious. Prenatal
exposure has many of the same impacts as postnatal exposure (in addition to novel effects, such as
preterm birth).Y” This is a flaw in the model that must be corrected.

Finally, EPA’s reliance on a 7% discount rate is inappropriate. No discounting is appropriate for benefits
to future generations and for benefits to be felt decades from now. On the question of whether to rely
on a 3% or 7% discount rate, NRDC incorporates by reference the comments of the Center for Policy
Integrity.

b. In contrast to how it handles costs, EPA only monetizes some of the benefits of the
proposal, despite literature that enables EPA to create a more exacting benefit
estimate

Throughout the Proposal, EPA meticulously counts costs, often overestimating them, but fails to
accurately account for benefits either by neglecting to include them at all or by failing to monetize them.
One potent example of this flawed approach is the way that EPA handles monetizing educational
outcomes associated with this rule. Learning disabilities, reduced IQ, and ADHD are all known
consequences of lead exposure,® and each can lead to specific and straightforward-monetizable
outcomes such as special education services, higher lifetime likelihood of interaction with the criminal
justice system including incarceration, among others. Yet, EPA does not monetize any of these
outcomes. In contrast, when considering the benefits of reduced exposure to lead, EPA includes
increased costs of higher educational achievement when considering benefits. This theme: partially
monetizing the benefits but fully or overcounting the costs creates a dangerous asymmetry which is a
disservice to the public and runs afoul of the health mandates of SDWA.

Another area where this Proposal would provide considerable, monetizable benefits that are not
sufficiently reflected in the Economic Analysis is the benefit of CCT to people who live in homes without
an LSL. CCT is important because of the millions of LSLs serving homes, but even pipes deemed “lead
free” can still have .25% lead content, solder, fixtures, and internal plumbing are all important sources of
lead exposure.?’ The Proposal states:

The EPA does track the number of “‘no LSL”” homes potentially affected by water systems
increasing their corrosion control during the 35-year period of analysis. The number of no LSL
homes that experience increase in CCT over the 35 years ranges from 14 million in the low cost
scenario and 26 million in the high cost scenario. The EPA considered one possible approach to
estimating the potential benefits to children of reducing lead water concentrations in these
homes (see Appendix F of the EA) but has determined that the data are too limited and the
uncertainties too significant to include in the quantified and monetized benefit estimates of this
regulation.?
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CCT benefits anyone drinking water coming from those sources. As early as 1984, the Department of
Energy was able to estimate the nationwide benefits of CCT, and found them to be more than $700
million.?? In 1989 the American Water Works Association Research Foundation wrote:

[A]lthough internal corrosion cannot be eliminated, it can normally be controlled in a cost
effective manner. Reference literature ... indicated that beneficial B:C [benefit to cost] ratios
normally result from controlling internal corrosion.?

EPA must include these important benefits for any Economic Analysis to be complete and in line with
the mandate of the SDWA.

There are several health endpoints well-established to be consequences of lead exposure which can be
monetized. In general, EPA neglected to monetize the benefits of reduced lead exposure on adults and
sensitive populations (below). We recommend that EPA include these benefits.

In one 2016 paper, researchers monetized the impacts on adults of 16 health endpoints.?* The context
for the paper was occupational exposure, but there is no reason this cannot or should not be applied in
a drinking water context, as even with a different source of exposure the effects of lead are the same.
The impacts are:

e (Cardiovascular:

o Hypertension

o Myocardial infarct
o Neurologic:

o Muscular pain
Ocular disorder
Depression—mild
Depression—severe
Nervous system disorder
Panic disorder
o Dementia

O O O O O

e Reproductive:
o Fertility—male
o Fertility—female
o Preterm birth
o Kidney disease:
o ESRD
o Chronic kidney disease
e (Carcinogenicity
o Lung cancer
e Mortality
o All cause mortality
e Anemia (comorbid condition)

In addition, there are other impacts that EPA can and should monetize, such as the impacts of ADHD and
learning disabilities (e.g. the cost of special education).?
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EPA’s failure to address cardiovascular impacts is particularly troubling. EPA states that “evidence
relevant to quantifying the incremental contribution of blood lead concentrations (especially at BLL <5
mg/ dL) to cardiovascular disease (and associated mortality) relative to strong predictors such as diet,
exercise, and genetics.”?® But it is not necessary to rule out other factors contributing to the cause of
these diseases (and resulting mortality) to establish a link sufficient to count benefits. Indeed, there is
significant literature on this endpoint. NRDC incorporates by reference the comments of the
Environmental Defense Fund on this point.

c. EPA wrongly assumed 100% compliance, even with the non-legally binding provisions
in the rule, which leads to an overestimation of costs

Without justification, it appears that EPA assumes that there will be 100% compliance with the Proposal,
including provisions that are not clearly legally binding with time-bound enforceable requirements, and
as a result overestimates costs associated with its implementation. In general, utilities have a poor track
record of complying with drinking water requirements, much less with non-legally binding suggestions.
Despite a requirement from the 1991 that utilities conduct inventories of their lead pipes, very few
utilities have such an inventory nearly 30 years later. GAO found that “[o]f the approximately 43 states
that responded that they would fulfill EPA’s request for information about the location of LSLs, almost
all (39) reported to EPA that, although they had encouraged water systems to publicize inventories, few
systems had completed their lead pipe inventories.”?” GAO found that of the 100 largest water systems,
only 12 had publicized the location of lead service lines.?® NRDC’s most recent analysis of EPA data
finds that nearly 30 million people in the United States drank water from community water systems
that violated the Lead and Copper Rule between January 2015 and March 2018.2° EPA’s assumption
that 100% of water systems will comply with this Proposal unfounded and arbitrary, and by making this
assumption EPA has overestimated the costs associated with this Proposal. EPA should develop a
realistic model of compliance and then adjust projected costs accordingly.

iii. EPA fails to take valid approaches for the measurement and valuation of benefits, such as
willingness to pay, into account
The SDWA provides that EPA is to consider “valid approaches for the measurement and valuation of
benefits under this subparagraph, including approaches to identify consumer willingness to pay for
reductions in health risks from drinking water contaminants.”3° Neither the EPA Economic Analysis nor
the EPA Federal Register notice makes a mention or an attempt to conduct a willingness to pay study or
even to survey the literature on willingness to pay for safer drinking water.

There is some limited discussion of willingness to pay in the EPA Economic Analysis, but it is insufficient
and does not provide meaningful information about how consumers may be willing to pay for safer
drinking water. For example, EPA does make mention of the potential effects of disclosure
requirements for lead pipes on home sale prices or rental value but does not conduct a full study of the
impacts. EPA mentioned one study that suggested homes with LSLs in Pittsburgh PA “sold for about 5%
less, indicating a lower price of $9,700 on average.”3! But EPA goes on to asserts that the study did not
effectively control for other factors. Other studies, the agency asserts, were similarly inconclusive,
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however EPA must consider information about consumer willingness to pay more for a home where
lead paint had been remediated.*?

It is important to look at lead-in-water specific information, and a meaningful study should be
conducted and included in this analysis. In addition, EPA must consider other indicia that consumers
are willing to pay for safer drinking water. There is an abundance of evidence that consumers are
willing to pay for cleaner drinking water.

Consumers have been voting with their wallets for bottled water and point of use filters due to
concerns about the safety of tap water. Bottled water sales in the United States in 2017 topped $18.5
billion dollars,* showing consumer willingness to pay for water perceived as safer than tap water. And
safety of tap water is indeed a leading reason that consumers have been turning to bottled water,
according to published, peer-reviewed science. For example, an in-depth study published in 2011 found
that “U.S. consumers are more likely to report bottled water as their primary drinking water source
when they perceive that drinking water is not safe. Furthermore, those who give lower ratings to the
quality of their ground water are more likely to regularly purchase bottle water for drinking and use
bottle water as their primary drinking water source.”3*

It is also worth noting that the Jacksonville Florida study’s findings are confirmed by other published,
peer-reviewed studies making similar findings in other locales. This is so even in lower income
communities, such as Parral, Mexico where researchers determined “households are willing to pay
from 1.8% to 7.55% of reported household income above their current water bill for safe and reliable
drinking water services.”® Similarly, in Bangladesh, consumers were willing to pay for water that
contained safe levels of arsenic, despite the endemic poverty in the region. The authors of this peer-
reviewed, published paper found that “Regardless of economic class, most of the households (75%)
were willing to pay” the equivalent of “2—6% of their respective monthly income to access safe drinking

water.”3®

Published willingness to pay studies have demonstrated consumer willingness to pay for safer tap
water. For example, a recent consumer willingness to pay for safer drinking water study in Jacksonville,
Florida was published in a peer-reviewed journal by Florida researchers.?” After an environmental
group had published a study suggesting contamination of the local water supply with certain
contaminants (at levels below EPA standards), researchers surveyed local residents as to how much
they would be willing to pay to “improve the quality of your water?” The researchers found that the
average consumer was willing to pay $6.22 per month for improved quality of their water, or about $75
per year, with no violations of standards alleged or any official indication that the water was unsafe.
Indeed, the local water utility vehemently publicly denied that there was any significant health risk
from the contamination. Thus, if there were a violation of a federal standard, and associated
authoritative statements about the health risks posed by the contamination, it would be reasonable to
assume the willingness to pay would have been substantially higher.

When there are known dangers in tap water, consumers repeatedly demonstrate a willingness to pay.
For example, multiple “boil water advisories” in recent years in the greater Washington DC area have
resulted in shortages of bottled water in stores.3 People are willing to pay significant amounts for safe
water.
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Even when the dangers present in water are poorly communicated to the public, as is often the case
with LSLs, there are examples of how people are wiling to pay for service line replacement. For
example, Washington DC has had various voluntary LSL replacement program for many years. Many
residents have opted to pay for replacing their own LSL or applied to a new program to receive public
funds to replace lead pipe.

jii. EPA failed to conduct any meaningful analysis of alternative proposals
While SDWA plainly recognizes that economic analysis is a decision-making tool and is best applied to
multiple scenarios, EPA failed to do so in this Proposal. The obvious scenarios to include are the
possibility of lowering the action level, implementing an MCL for lead, and requiring comprehensive
replacement of all lead service lines. Without this, this economic analysis clearly is incomplete.

iv. EPA failed to adequately analyze the impacts of the proposal on sensitive populations
Similarly, the SDWA contemplates an economic analysis that pays special attention to sensitive
populations, something that this Proposal fails to accomplish. For some of the health endpoints that EPA
includes, there are researchers who believe that these impacts are more likely to occur when there are
very high levels of lead exposure,®® something that is less common than it was previously, but is still
more common where there is more than one source of exposure from lead. This is more likely to occur
in sensitive populations, such as children in low income brackets who are more likely to be exposed to
lead from paint as well as drinking water. EPA must analyze the impacts of this rule on sensitive
subpopulations for the economic analysis to be complete.

In addition, there are a number of other vulnerability factors that EPA did not analyze. For example:

e Populations more likely to be formula-fed rather than breastfed as infants, such as rural
populations, some racial minorities, and infants in families receiving WIC assistance (food
stamps) °.

e Health endpoints likely when blood lead levels are comparatively high (such as higher
incidences of learning disabilities, ADHD, or severe intellectual disabilities) and children
demographically more likely to be exposed to multiple sources of lead, such as from paint in
poor quality housing.*!

e Health outcomes of lead exposure that, independent of lead exposure, are more likely in
certain demographic groups, such as demographics in which adults are more likely to suffer
from increased incidences of cardiovascular disease,*? historically marginalized racial
minorities and other groups.*®

e |nits 2016 White Paper, EPA acknowledges that “Potential costs may be disproportionately
borne by specific low-income localities, such as Detroit, which has an estimated 100,000
LSLs and where 40 percent of the population is below the poverty line.”*

e Inits 2016 White Paper, EPA rightly acknowledges the special burden on low income
renters, noting that it is important to figure out “[h]Jow to address LSLR in rental properties,
particularly where low income residents do not control the property or have the ability to
contribute to the cost of LSLR.”*

Without this analysis, including where possible monetizing these effects, the economic analysis is simply
incomplete.
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DETAILED COMMENTS ON PROPOSED LCR LANGUAGE

Definitions

Lead service line means a service line made of lead, or any portion made of lead, from the discharge
of the corporation fitting to the building plumbing at the first shut-off valve inside the building, or 18
inches inside the building, whichever is shorter. which-connectsthe-watermainto-the buildinginlet.
A lead service line may be owned by the water system, owned by the property owner, or both. For
the purposes of this subpart, a galvanized service line is considered a lead service line if it ever was
or is currently downstream of any lead service line or service line of unknown material. H-the-only
lead-pipingserving-the-home-or-buildingis A lead gooseneck, lead pigtail, or lead connector and-it
isnot-a-galvanized-service-tine-that is considered antSktheservicelineishot a lead service line.

o The definition of a lead service line in the LCRR represents a weakening of requirements
issued under the Safe Drinking Water Act. The 1991 LCR defined a Lead Service Line as “a
service line made of lead which connects the water main to the building inlet and any lead
pigtail, gooseneck or other fitting which is connected to such lead line.” If a CWS is allowed
to use an inspection inside the house to identify the material of a service line, then the
section of pipe inside the house must also count as part of the service line. A lead service
line removal would still be a partial lead service line removal causing a risk of increased lead
exposure in the home if the portion of the lead service line inside the house is not also
removed at the same time.

Pitcher filter definition “means the pitcher and filtration cartridge insert forwaterpitchers that
removes lead in drinking water, and that is certified to remove lead in accordance with NSF/ANSI
standard 53 and remove particulates in accordance with NSF/ANSI standard 42.

o The definition must be specific about the standard that must be met.

Wide mouth bottles — “At least 55 mm wide, required to be used for lead and copper tap sampling
collection te-optimize-capturingaccuratelead-measurements.”

o Implies this is the only important thing for "capturing accurate lead measurements." This
statement is not necessary for a clear enforceable definition of “wide mouth bottles.”
Collecting lead service line samples is far more important for “capturing accurate lead
measurements” and should be included in the final LCR revision.

The definition for “Trigger Level” should be removed from the final LCRR.

o Theintroduction of a trigger level increases the implementation complexity of the LCRR
above and beyond what is already acknowledged as the most complex of all EPA drinking
water regulations. The cost and confusion of adding and implementing this new definition
will outweigh any benefit it might provide. It will be far simpler to lower the Action Level to
5 ppb, resulting in improved public health protection.

ko

These detailed comments are largely based on comments by Elin Betanzo of Safe Water Engineering. We

incorporate those by reference to the extent they are consistent with these comments.
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Trigger level vs action level

The lead action level is a pivotal number in the LCR. It is not a measure of public health protection,
because the safe level of lead in water is 0 ppb. Rather, the lead action level is related to corrosion
control efficacy. Although corrosion control might not be optimal even when lead levels are below 15
ppb, lead levels exceeding the lead action level are indicative of such significant lack of efficacy that
additional safeguards should be taken, as a matter of course, to protect public health. Thus, when a
water system exceeds the lead action level they are triggered into additional steps — corrosion control
studies, more frequent sampling, public education, and lead service line replacement. The LCRR
proposal acknowledges that the current level of 15 ppb is not triggering enough water systems into
additional action by creating a trigger level of 10 ppb that performs a lot like the action level. The final
LCRR should use 5 ppb as the new action level so that the protective requirements apply to a larger
universe of regulated water systems. Simply lowering the action level will create a more protective
requirement and reduce the complexity that the trigger level would have introduced.

Corrosion Control Requirements

As stated previously, the LCRR includes some important improvements to the corrosion control
requirements of the LCR, but there are additional opportunities to improve the clarity and specificity of
these requirements. First, the new lead trigger level adds an unnecessary level of complexity that will
undermine the public health protection intended in the final rule. The applicability of the corrosion
control requirements should be based solely on the action level, and reducing the action level to 5 ppb.
As a policy and technical expert solely focused on reviewing and submitting comments on the LCRR, |
spent hours trying to decipher the requirements based on the lead trigger and lead action levels. Due to
complexity and errors throughout the proposal language | was unable to understand how the action
level and trigger level will work in practice. Every water system that must comply with these
requirements is also complying with the full set of National Primary Drinking Water Regulations and day
to day operations. Every state that has primacy for the Public Water System Supervision program is also
enforcing every other regulation, and enforcing them at hundreds of public water systems. If an expert
working full time on the LCRR alone cannot make sense of the requirements, these cannot be enforced
in a meaningful way in the context of other responsibilities. The LCRR will be far more efficient and more
protective health outcomes will be realized by merely reducing the lead action level to 10 ppb and
eliminating the complexity that was added to section 141.81.

141.81(c) allows a small or medium water system to stop treatment steps when the water system meets
both action levels during two consecutive 6-month monitoring periods. Starting and stopping corrosion
control treatment steps results in delayed corrosion control treatment and leaves consumers
unknowingly at risk of lead exposure. Small and medium systems have had reduced corrosion control
treatment protection compared to large systems since 1991. If a small or medium water system is
triggered into the corrosion control treatment steps due to lead sampling results, the water system
must be required to follow through on the corrosion control study. The only alternatives offered should
be the Small Water System Compliance Flexibility options proposed in section 141.93. Ceasing corrosion
control studies and allowing small and medium systems to “re-optimize” treatment by getting under the
trigger level for 2 monitoring periods without adding treatment does nothing to reduce the risk of lead
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exposure for at risk consumers when 10% of samples collected can have any level of lead while a water
system maintains compliance with these criteria.

The LCRR includes several improvements in 141.82, the description of corrosion control treatment
requirements, that will improve the quality of corrosion control studies. Improvements that should be
maintained in the final rule include:

Eliminating the use of coupons in corrosion control studies,

Designating more specific treatment options that must be investigated, the revised rule specifies
that orthophosphate must be studied, eliminating polyphosphate as a corrosion control option.
However blended polyphosphates are still an option if they meet the required orthophosphate
dose. Further revision is necessary, as discussed below.

The concept of re-optimization is important as water quality characteristics and needs change
over time. It might be helpful to add a definition of “re-optimization” in the list of definitions.
Giving EPA the clear authority to review state treatment decisions and revise as appropriate.

Please consider the following suggestions to continue improving this section of the rule (the
applicable requirements appear in several places in the rule so the specific sections are not noted):

The rule proposal, like the original LCR, instructs small and medium sized water systems without
corrosion control treatment to recommend one or more of the corrosion control treatments
listed in paragraph (c)(1). The state may require a study or may require additional water quality
parameter sampling. Given the lack of technical, managerial, and financial capacity at many
small and medium systems, | recommend flipping the language here to place this responsibility
of recommending corrosion control treatment on the state, which is more likely to have
corrosion control experience and expertise. This change may result in more efficient
recommendation and review processes.

The best water quality decisions will be made when a corrosion control study is conducted by
each individual water system. As currently written, the proposal would only require a corrosion
control study in limited circumstances for small and medium systems and when the state
requires it, and even large systems that come in under the Trigger Level would not be required
to complete a study. Corrosion control is very specific to source water quality, treatment in
place, treatment history, and the materials present in the distribution system. EPA should
require all water systems to complete a corrosion control study to identify optimal corrosion
control treatment. Another option to provide better information for small and medium systems
would be for EPA to conduct systematic corrosion control studies in typical representative
source waters across the country that states could use to extrapolate to treatment
requirements for individual small and medium size systems.

Evaluate a scenario that drops the polyphosphate dose to 10% or less (i.e., 90%
orthophosphate).

For chlorinating systems, add evaluation of PbO; scale and pH adjustment as a corrosion control
option (see DeSantis et al.). In other words, evaluate effectiveness of chlorination to maintain
scale before switching to orthophosphate.

Consider adding DBP pre-cursor removal as corrosion control treatment because it allows high
chlorine and high pH while maintaining compliance with DBP MCLs
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Small and medium systems can “re-optimize” just by getting under the trigger level for 2
monitoring periods without adding treatment. This does nothing to provide lead reduction for at
risk consumers. EPA must remove this option unless all LSLs are removed after the LALE.If a
small or medium water system exceeds the lead action level, they should be taking real action to
reduce risk of lead exposure through improved corrosion control treatment or filters that must
be maintained as long as sources of lead continue to be present in service lines and household
plumbing.

As noted previously, the schedules in the proposal for CCT studies, installation of treatment, and
monitoring for WQPs are based on both the trigger and action level. This structure is
complicated and will result confusion during implementation. It will be more effective to just
lower the action level and simplify the process.

Changes needed to corrosion control study requirements (the applicable requirements appear in
several places in the rule so the specific sections are not noted):

The final rule must be clear that water systems must analyze straight orthophosphate at doses
of 1 and 3 mg/L and not polyphosphate blends. This appears to be in the intention of the rule,
but as written a water system that relies on a previous study could test these doses using a
polyphosphate blend. Polyphosphate blends can be evaluated in addition to the straight
orthophosphate if the water system chooses, but it should not be mandatory.

For systems that use chlorine for secondary disinfection, the final rule should add evaluation of
existing PbO, scale as a corrosion control option since PbO; can be highly effective for binding
lead. If modifications to existing treatment can be effective, they should be evaluated alongside
orthophosphate.

Similarly, consider adding DBP pre-cursor removal as corrosion control treatment because it
allows higher chlorine and high pH that may maintain PbO, scale while maintaining compliance
with DBP MCLs.

Under the re-optimization study options, add a requirement for systems that currently use a
polyphosphate or a polyphosphate blend to conduct a re-optimization study.

The provisions in 141.82(c)(1)(ii) and 141.82(c)(2)(ii) allow a water system to rely on analyses
based on documented analogous treatments with other systems of similar size, water
chemistry, and distribution system configurations. The final rule must clarify that if a water
system relies on such a study, it must meet the requirements of this section. For example, if
relying upon a previous analysis, it must include evaluation of the currently mandated study
options and cannot rely solely on coupon studies. The LCRR should prevent water systems from
making new decisions based on old studies that do not meet the revised requirements.

All corrosion control optimization and re-optimization studies in systems with lead service lines
must evaluate corrosion control effectiveness using sequential samples that measure water
collected from lead service lines, not just first liter samples as compliance samples are collected
in the LCRR proposal. Effective corrosion control treatment for reducing lead release from lead
service lines cannot be evaluated via first liter samples that do not represent corrosion of the
lead service line. As demonstrated later in these comments, first liter samples are inadequate
for assessing corrosion control effectiveness in lead service lines. Any partial-system test must
include sampling of the 1-10™ liters out of the tap at lead service line locations. This
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requirement should be added to the final rule in all sections describing corrosion control study
requirements.

e Inthe proposal, the schedules for CCT studies, installation of treatment, and monitoring for
WQPs are all based on trigger and action level — this is too confusing and impossible to follow.
Just lower the action level and simplify the process.

e The role of water quality parameters (WQPs), both in the context of corrosion control studies
and as part of ongoing monitoring, are to help ensure the efficacy of corrosion control
treatment. As such, mandatory WQPs that are measured as part of a study in 141.82 must
include the water quality factors that affect release of lead and copper as listed in the EPA
Optimal Corrosion Control Guidance Manual. To make this fundamental construct of the LCR
effective, these WQPs must be part of mandatory sampling in a corrosion control study:

e Dissolved inorganic carbon (DIC)

e Hardness (calcium and magnesium)
e Dissolved oxygen

° pH

e Silica

e Oxidation-reduction potential

e Ammonia, chloride, and sulfate

e Natural organic matter (NOM)

e [ron, aluminum, and manganese.

e The WQPs monitored under 141.87 are not by themselves sufficient indicators or predictors of
lead release — this is evidenced by a lack of correlation between WQP violations and lead action
level exceedances. This list of WQPs should also be updated to include the most relevant water
quality parameters and add to the requirements. Factors that affect release of lead and copper
from EPA’s guidance manual should be included. Data-driven decision making will be possible
when the relevant data are collected. Once the additional WQPs are added to the monitoring
requirements of 141.87 it will be important to remove the provisions that allow a water system
to go on reduced monitoring for WQPs. The LCR intends to use WQPs as an early warning of
potential lead issues; reducing sampling frequency to every three years completely defeats this
purpose. If both lead and copper compliance sampling AND WQP sampling are reduced to every
3 years, the water system has no information available to identify if a water quality change is
resulting in unknown lead release in certain sections or throughout the distribution system. This
means a child could be exposed to unidentified high lead concentrations for 3 entire years of the
most important formative years of their life without any information to allow an intervention.

= |f the final rule switches to meaningful WQPs, water systems should not be able
to reduce monitoring to every three years. This completely defeats the purpose
of using WQPs as an early warning tool if you are not sampling for them on a
regular basis.

o The proposal could be read to provide that small systems apparently don’t have to
install CCT until second lead action level exceedence. Is that correct? If so, this should
not be the case. Certainly any exceedance of the Action Level should trigger CCT.

e We need a better body of corrosion control research to support PWS decision making. So PWS have
data to work with. We suggest at a minimum funding of $10 million of corrosion control research.
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e The final rule should include a requirement to hold a public meeting to discuss treatment changes
and make corrosion control studies and recommendations available for public review. All the
materials of the LCR assert that management of lead is a shared responsibility due to lead containing
materials inside customer homes. Consumers should have the ability to review such studies because
they have impact on water quality within consumer homes. Consumers should at a minimum be
able to verify that the water system completed their requirements per the LCR.

Find and Fix

This entire section as drafted would add little to public health protection. Essentially, the proposed Find
and Fix provisions of the proposed LCRR in 141.82(j) creates a localized corrosion control study based on
flawed WQPs to investigate individual samples over the action level.

Better to do comprehensive CCT study for any exceedance of the lowered lead action level. The study
described will not identify the needed interventions in individual homes with high lead levels. This new
requirement creates busy work for a water system that would be better invested in a system-wide
thorough corrosion control study. As an alternative to this proposal, please consider implementing a
corrosion control study according to the requirements of 141.87 any time an individual sample is over
the lead action level.

The Find-and-fix provisions do not provide any immediate risk reduction to consumers in the home with
an individual sample over the lead action level. 141.87(j)(2) requires follow up sampling at any tap-
sample site that exceeds the action level within 30 days of receiving the sample results, but it does not
specify the sampling protocol to be used. Different sampling protocols provide different information,
and these nuances are typically not shared with consumers in the home. Inappropriate sampling
protocols are frequently used to make the appearance that the elevated lead level was a one-time
limited occurrence. Unclear sampling requirements and varying sampling protocols can create scenarios
in which consumers think they are not at risk of lead exposure and continue to drink water from a high-
risk location. EPA should specify in the final LCRR that any investigatory sampling should be at least as
representative of water as compliance sampling. Ideally investigatory follow-up sampling would collect
additional data, including sequential one-liter samples representing water from the tap to the water
main, and analysis for additional metals that can help identify the source of lead in the original sample.

The appropriate response to a compliance sample over the lead action level, which is not a level
protective of public health, is immediate intervention including provision of filters and lead service line
replacement. As such, the “find-and-fix” provisions of the final LCRR should be:

Step 1: Provide a filter that is certified to NSF/ANSI standard 53 for lead reduction.

Step 2: Identify whether the property is served by a lead service line. If so, remove the lead
service line.

Step 3: If a lead service line is not present, take additional sequential samples to identify the
source of the lead and investigate lead levels in similar properties. Make all sampling data
available to consumers and print in their bill and consumer confidence report how they can
access the data.
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Step 4: Complete a corrosion control study to identify optimized corrosion control treatment for
the water system.

Requirements regarding source water and treatment changes

The one provision that could have prevented lead crises in Washington, DC; Flint, Michigan; Pittsburgh,
PA; University Park, IL and countless other cities would have been a requirement to study any source
water or treatment changes prior to implementation. This mandatory study would evaluate the impact
of the changes on simultaneous compliance and corrosion control. This is the only way to prevent lead
in water crises before they happen. Such studies can also identify whether different overall treatment
approaches might be more effective at controlling contaminants of concern rather than adding
treatment to address one contaminant at a time.

Depending on how EPA chooses to address this issue, requirements in 141.81(b)(3)(iii), 141.86(d),""" and
141.90(a)(3) must be consistent with each other to solve this longstanding issue in the LCR. As it
currently reads, the requirement of 141.90(a)(3) only applies to water systems on reduced monitoring
because it refers to 141.86(d)(4), wherein the only reference to notifying the state is in the context of
systems on reduced monitoring. 141.81(b)(3)(iii) also includes this limitation and lack of clarity. For
clarity and simplicity, the LCRR should make one requirement to evaluate source water and treatment
changes that applies to all water systems subject to the LCRR without exceptions. A new section in
141.86(d)(4) should be added, 141.81(b)(3)(iii) and 141.86(d)(4)(...)(iii) should be deleted, and
141.90(a)(3) revised as follows:

141.86(d)(new)

Any water system subject to sampling under Subpart | shall notify the State in writing in accordance with
§ 141.90(a)(3) of any upcoming long-term change in treatment or addition of a new source as described
in that section. The water system must evaluate the source water and or treatment change in
consultation with the State and submit the evaluation study to the state. The State must review and
approve the addition of a new source or long-term change in water treatment before it is implemented
by the water system. This evaluation must include a new corrosion control study per 141.82(c) to
evaluate the impact of the potential changes on corrosion control effectiveness and the water system
must maintain optimal corrosion control treatment during the source water and/or treatment change.
The study must also evaluate the impact on simultaneous compliance with all national primary drinking
water regulations. The State may require the system to resume sampling in accordance with paragraph
(d)(3) of this section and collect the number of samples specified for standard monitoring under
paragraph (c) of this section.

141.90(a)(3): At a time specified by the State, or if no specific time is designated by the State, then as
early as possible prior to the addition of a new source or any long-term change in water treatment, a
water system shall submit written documentation to the State describing the change or addition
referred to in § 141.86(d)(4)(new). The State must consult with the water system in the preparation of a

** Please note that the numbering in section 141.86(d) appears to be incorrect. The language on p. 61763 second
column paragraph (iii) appears to be numbered either 141.86(d)(3)(iii) or 141.86(d)(4)(vi)(B)(3)(iii),
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study evaluating the source water and/or treatment change, and review and approve the addition of a
new source or long-term change in treatment before it is implemented by the water system. Examples
of long-term treatment changes include the addition of a new treatment process or modification of an
existing treatment process. Examples of modifications include adding ozone, switching secondary
disinfectants, switching coagulants (e.g., alum to ferric chloride), and switching corrosion inhibitor
products (e.g., orthophosphate to blended phosphate). Long-term changes can include dose changes to
existing chemicals if the water system is planning long-term changes to its finished water pH or residual
inhibitor concentration. Long-term treatment changes would not include chemical dose fluctuations
associated with daily raw water quality changes.

Service Line Inventory Requirements

According to the preamble, there are between 6.1 and 9.3 million lead service lines serving homes and
businesses across the country. It is critical for our water systems to finally have an accurate number of
lead pipes so they can develop effective replacement plans, so the inventory requirements of the LCRR
are a strong step in the right direction. The final LCRR should require a comprehensive, verified
distribution system materials inventory where all service line materials are identified and there is a
mandatory deadline for identifying all service lines of unknown material. EPA needs to set the floor for
defining what constitutes a verified service line.

The definition of a lead service line is critical to the accuracy of the service line inventory requirement by
the final LCRR. As noted above, the proposed definition of a lead service lines represents a decrease in
public health protection and will result in many lead pigtails and goosenecks remaining in service with
no clear requirements for removal. This is contrary to the requirement of the SDWA in section
1412(b)(9) that any revision of a national primary drinking water regulation “shall maintain, or provide
for greater, protection of the health of persons.” Our current sampling data do not represent the lead
contribution from these shorter pipe segments. It is critical for public health protection to categorize
these lead components as lead service lines so they will be removed through lead service line
replacement programs. The only way we are going to eliminate lead in drinking water is to eliminate the
lead from contact with drinking water. The least expensive time to eliminate the lead is when any and all
lead components of a service line are exposed and work is being completed on the line. It is a waste of
resources to not define these components as lead service lines and require the removal of lead
goosenecks, lead pigtails, and lead connectors during service line work.

The preamble correctly describes the long-lasting impacts of having no requirements for service line
inventories. It is essential that the resulting inventory is a comprehensive inventory that identifies all
service line materials, even non-lead materials. In addition to description in the preamble, inventories
are an essential step to creating an effective and efficient lead service line replacement program.

“EPA recommends but does not require that water systems update the inventory as new information
becomes available.” Section 141.84(4) requires water systems to update their inventories annually as
lead service lines are replaced and unknown service lines are verified. Water system resources,
regardless of service line material, will be used most efficiently if they update and maintain their
infrastructure inventories as they go, rather than going back and filling in missing or old data at a later
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date. EPA should make the maintenance of an up-to-date service line inventory, including materials of
all non-lead service lines, a mandatory requirement for all water systems. Incomplete service line
inventories will result in increased expense to the water system at a later date and will reduce the
efficiency of all asset management programs.

EPA determined LSL inventory is feasible and requests comment.

The preambile is not clear that the Michigan Distribution System Materials Inventory requires water
systems to identify the materials of all service lines. The Michigan LCR requires all water supplies to have
an inventory of all distribution system materials. The inventory must identify the material of every
service line from the water main to 18” inside the house, whether made of lead, galvanized steel,
copper, or plastic pipe. It is not sufficient to merely identify lead, non-lead, and unknown service lines.
Otherwise we will be stuck doing this inventory all over again in the future when we realize there are
issues with other material types. Given the easy access to electronic reporting in the field these days,
there is no reason to not require ongoing maintenance of asset inventories.

The Preamble states that the rule will treat all unknown service lines as lead. This creates an incentive to
accurately identify these service lines to reduce other implementation burdens. It is proper to treat
unknown service lines as lead service lines for the purpose of customer protection and water system
planning. However, there are places in the proposed rule language where this intention was not carried
through as reflected in detailed comments below. The LCRR should not create incentives for categorizing
lead service lines as unknown service lines. There are several instances in the proposed rule where the
language must be clarified to place ongoing inventory and public notification requirements on both
water systems with lead service lines and water systems with unknown service lines. These include:

o 141.84(a)(5) Service lines categorized as unknown count as lead for LSLR.

o 141.84(a)(5)(iii) states that a lead categorized pipe later determined to be non-lead does
not count toward replacements. This creates an incentive to categorize suspected lead
pipes as unknown pipes because an unknown will could count towards LSLR, but an
incorrectly identified LSL will not count for LSLR.

o 141.84 (a)(3)(ii) — as this requirement is written, the broad definition for unknown
service lines creates an incentive for water systems to categorize non-lead services as
unknown because this will allow them to get to 3% LSLR rate faster by just properly
categorizing service lines in their inventory without actually replacing a single pipe.

o 141.85(e) (1) does not require annual notification of homes in systems with only service
lines of unknown material.

o 141.85(e)(3) requires notice to consumers with lead service lines, but only customers
with service lines of unknown materials.

The following changes are highly recommended for the inventory requirements:

e 141.84 (a)(2)(iii), add GIS and asset inventory to the list
e 141.84(a)(2)(iv) Any resource required by the state to assess service line materials for structures
built prior to 1989
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o This requirement is unclear as written. If this means that the state can require a water
system to use any specific information resource to populate their service line inventory,
then this is a good requirement. However, this intent must be made clear in the rule
language.

141.84 (a)(3) states that only the initial inventory must include all service lines regardless of
ownership status.

o Revise to: “The initial inventory and all inventory updates must include all service lines
connected to the public water distribution system regardless of ownership status. Each
service line Service-tines shall be categorized in the following manner:

o (i) each service line must have at least one record, and each service line may require up
to 4 records identifying the material at the water main connection (gooseneck), public
side of the curb box, private side of the curb box, and inside the building.

141.84 (a)(3)(ii) “Record all non-lead materials for the water system portion and customer
portion Nen-tead where both the water system portion and customer portion are non-lead”

o For all asset management purposes it is critical for all water systems to maintain a
current, complete inventory of all service line materials. We don’t want to create any
scenario where they will have to go through this effort again to identify non-lead
portions.

141.84 (a)(4) specifies that inventories must be updated on an annual basis.

o The LCRR must specify a date by which all unknown service lines must be identified by
their actual material. A suggestion would be 5 years after the initial inventory is
submitted. In addition, water systems with unknown service lines should submit a plan
for identifying material of all service lines.

141.84(a)(5)(i)

o If an unknown service line can be demonstrated to be non-lead via records and not
physical examination, then it should never have been unknown in the first place. It looks
like this provision belongs in number (3) above, defining how the initial inventory should
be developed.

141.84(a)(5)(iii) a lead categorized pipe later determined to be non-lead does not count toward
replacements.

o This incentives categorization of lead pipes as unknown and would exclude them from
the compliance sampling pool.

141.84(a)(6) The USEPA shall designate acceptable methods to determine the service line
material of unknown lines.

o The USEPA must set a national floor for the acceptable rigor of a service line inventory.

o Likewise, in 141.84(b) the water system shall report basis of inventory. EPA should
consider the approach Michigan is using for its preliminary and complete Distribution
System Materials Inventory. In other words, as noted above, EPA should consider the
components of the Michigan rule including requiring all water supplies to have an
inventory of all distribution system materials. The inventory should have to identify the
material of every service line from the water main to 18” inside the house, whether
made of lead, galvanized steel, copper, or plastic pipe. It is not sufficient to merely
identify lead, non-lead, and unknown service lines. Otherwise we will be stuck doing this
inventory all over again in the future when we realize there are issues with other
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material types. Given the easy access to electronic reporting in the field these days,
there is no reason to not require ongoing maintenance of asset inventories.

141.84(a)(7) All water systems withlead-servicedines must make its inventory publicly

accessible. A notification that the inventory is available for review must be included in the

annual Consumer Confidence Report and in customer billing statements.

o The service line inventories required as part of the LCRR must be comprehensive service line
inventories for all PWSs. Customers of PWSs with no LSLs must also have access to their
PWS service line inventory so they can know the material of their own service line and see
the documentation the PWS used to confirm that there are no LSLs in the entire system and
actual risk mitigation in the home, so they can make informed decisions about possible LSLR
and use of filters. Some important specific recommendations:

o Doesn’t specify sampling protocols. Based on Michigan experience this is a problem.

o Doesn’t require any corrective action at the site (filters, LSLR, etc.) The only “fix”
required is corrosion control treatment which does nothing as an immediate
intervention like filters and/or LSLR would.

o Should require installation and maintenance by the PWS of certified POU device.

o Doesn’t require publication of this investigative data (any data collected not used for
90th percentile calculation does not need to be made public)

Inventory

141.84(a) (7) (i) The inventory must include a location identifier, such as a street, intersection, or

landmark, served by each tead service line.

o The inventory must be a comprehensive inventory — identify ALL service line materials not
just lead.

141.85(e) (1) All water systems with lead service lines or service lines of unknown material must
provide notification to all consumers with a lead service line or a service line of unknown
material informing them they have a lead service line or a service line of unknown material.

o As written, this requirement would not apply to any water system that categorized all
potential lead service lines as unknown service lines and must be revised to achieve the
public health protection goal that all unknown service lines are treated as lead service
lines until confirmed otherwise.

141.85(e)(3) (2) Consumers Custemers-with a service line of unknown material.

o Section 141.85(e)(1) says that consumers get the notice for both LSLs and unknown
lines. But (e)(3) states that only customers receive notice of a service line of unknown
material. If unknown service lines are to be treated as lead service lines, all consumers
in a building with an unknown service line should receive the mandatory notice of
service line material.

141.85(e)(2)

o The requirement that water systems notify residents of lead or unknown service lines
within 30 days of submitting their initial inventory is appropriate and protective of
public health.

o EPA can also require written same day notification of a lead service line any time
maintenance work is completed on a service line and lead material is confirmed.
141.85(e)(3) Content. (i) Consumers with a confirmed lead service line. The notice must include
a statement that the consumer’s service line is lead, an explanation of the health effects of lead,
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steps consumers can take to reduce exposure to lead in drinking water, information about
opportunities to replace lead service lines and information about programs that provide
innovative financing solutions to assist consumers with replacement of their portion of a lead
service line, and a statement that the water system is required to replace its portion of a lead
service line when the consumer notifies them they are replacing their owned portion of the lead
service line.

o Ifthe final LCRR requires all lead service lines to be replaced as recommended
elsewhere in these comments, this language should be revised to reflect those new
requirements. If the LSLR requirements are not strengthened in the final LCRR, this
provision should add the following: “The notice must also explain that the water system
is required to replace its portion of a lead service line when the consumer notifies them
they are replacing their owned portion of the lead service line, and describe
opportunities for replacing the lead service line at the time of verification if a lead
service line is confirmed.”

o The consumer notice should facilitate the LSLR process for the customer so they do not
have to come back again for lead service lines replacement if a lead line is confirmed.

e 141.85(e)(4) The notice must be provided to the property owner and all persons served by a
lead service line or service line of unknown material, either by mail or by another method
approved by the primacy agency.

o Unknowns are NOT treated same as LSLs. Need a mandatory schedule for identifying all
unknowns.

o Need a national floor for defining an adequate inventory.

o Need to identify and replace to 18” inside the house (the definition of LSL is critical!!!!)

Service Line Replacement Requirements

Full (or complete) lead service line replacement reduces the risk of lead exposure by removing the
largest source of lead affecting drinking water in homes and buildings. The LCRR needs to create a
proactive mandate to replace all lead service lines that is not dependent on trigger level or lead action
level exceedances. As such, 141.84(b) should establish requirements for all water systems with lead or
unknown service lines. The core contents of the lead service line replacement programs must define the
minimum requirements for a lead service line replacement program. These requirements, established at
the federal level, will minimize implementation burden on both state primacy agencies and water
systems. Rather than developing custom procedures, strategies, and goals for each water system,
universal requirements for these programs, that could be based on the AWWA lead service line
replacement standard, would ensure a basic level of public health protection afforded to all customers,
consistency across water systems, and the flexibility of individual water systems to add additional
components to their programs.

The LSLR requirements of the final LCRR should be rewritten to accommodate the following provisions:

1. There must be a requirement to remove all lead service lines by a date certain regardless of lead
levels measured in water. All systems should be required to replace all LSLs within 10 years.
Systems with more than 30,000 LSLs can be granted an alternative schedule approved by the
state. If we had started FLSLR with the 1991 LCR, we would be done by now.
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Customer initiated LSLR should have public side replacement at the same time not
staggered (e.g., PLSLR) as allowed by proposed rule. If that’s inconvenient for water
systems, then PWS needs to establish the LSLR schedule, not private citizens.

O

Need a default replacement requirement — all systems must replace all LSLs within 10
years. Systems with more than 100,000 LSLs can have an alternative schedule under
exemption provisions (or under a Consent Decree). We shouldn’t write the rule for the
whole country to address a handful of exceptions.

State should be able to accelerate replacement rate for trigger or ALE as much as they want

to.

3% replacement rate is not sufficient. Need 10 year maximum.

©)

Water system should have to pay for the full replacement. Address the environmental
injustices of requiring low-income property owner and landlords to pay, which will
result in millions of people continuing to get water through LSLs. Also leads to
inefficiencies if PWS must negotiate with every property owner regarding LSLR. Simply
require it. Under Supremacy Clause of the US Constitution, if EPA requires it, this will
override any state or local law impediment to water systems fully funding LSLR. In any
event, the Harvard-EDF study says there actually aren’t legal impediments under state

law to water systems paying for LSLR out of ratepayer funds.***

2. Water systems should not be able to stop LSLR once they start and regardless of whether future
lead results are below the lead action level.

The LCRR proposal inappropriately allows water systems to do no LSLR if they can
convince residents to refuse replacement. EPA needs to remove this loophole.

If this section of the rule is not completely overhauled in the final LCRR, the following corrections,
clarifications, and recommendations are offered:

e 141.84(b) (i) All water systems with lead service lines in their distribution system shall, by [date],
submit a lead service line replacement plan and lead service line inventory to the primacy agency
described in paragraph (a) of this section. The lead service line replacement plan must include the
following elements: (1) System wide schedule for replacing all LSLRs. (2) Communications plan to
inform consumers of the FLSLR program and encourage cooperation. (3) Communication plan to
inform consumers and other utilities of potential increases to lead levels in drinking water due to
lead service line disturbances. (4) Procedures for coordinating the full lead service line replacement
and delivering required consumer notices. (5) A funding strategy for conducting lead service line
replacements. (6) A faucet or pitcher filter tracking and maintenance plan.

(ii) The state must approve the lead service line replacement plan within 6 months following

O

submission of the lead service line replacement plan.

EPA and the state must define the core contents of the minimum lead service line
replacement program and these requirements must be provided in the rule language. This
will greatly reduce the implementation burden because water systems will not need to

#* See Harvard Law School and EDF, “Rates could fund lead pipe replacement in critical states: Laws in states with
the most lead service lines support the practice.” 2019, available online at
http://clinics.law.harvard.edu/environment/files/2019/04/Rates-Fund-LSL-Replacement-

States Harvard EDF 2019.pdf
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invent this on their own and states will receive consistent inventories that facilitate review.
This requirement as written will result in inconsistent public health protection, wide
variation across lead service line replacement programs, and significant oversight burden for
primacy agencies as they develop custom plans with every water system.

o 141.84(f)(8) refers to State approval of the lead service line replacement goal rate in
141.84(b) that is not specified in that section. These edits provide for EPA and the state
setting a national lead service line replacement rate and mandatory state review and
approval of all lead service line replacement plans. This will substantially reduce
implementation burden on states and improve clarity and expectations for water systems. It
will allow water systems to implement their lead service line replacement plans with the
confidence of primacy agency approval.

141.84(c) provides a separate list of requirements for replacing lead goosenecks, pigtails, or
connectors.

o This complexity is unnecessary and adds to implementation burden for state primacy
agencies and water systems. To simplify the rule, all lead goosenecks, pigtails, and
connectors should be defined as lead service lines and be subject to service line inventory
and replacement requirements throughout the LCRR.

141.84(d)(3) A water system must replace the lead service line it owns when it is notified that the
customer will replace the portion of the lead service line under private property.

o Item 4 below appears to apply when a customer has already replaced the lead service line,
whereas (3) appears to describe the situation when the replacement is planned.

141.84(d)(4) When a water system is notified by the customer that he or she has replaced the
eustemer-owned the portion of the service line under private property and-thatreplacement-has
occurred-within-the-previous-3-menths, the water system must replace its portion within 45 days

from the day of their notification. The water system must provide notification and risk mitigation

measures in accordance with (d)(l)(l) (|v) of this section. %)Wheﬂ—a—wateHystem—sqqe%med-by—t-he

o As written, customer-initiated lead service line replacement is the primary mechanism of
lead service line replacement encouraged in the LCRR. If customer funded proactive lead
service line replacement is the only default lead service line replacement in the revised rule,
this should apply to all customer-initiated replacements and not just those completed within
the last 3 months. Ideally, water systems will design this program so that the entire LSL can
be replaced at the same time.

141.84(e) Requirements for conducting full lead service line replacement. (1) Any water system that
conducts a full lead service Ime replacement (e.g., replace all portions of the lead service line beth

notice to the owner of the lead service line, or the owner’s authorized agent, as well as ren-owned
non-owner resident(s) served by the lead service line prior to turning the water back on in the house
and within 24 hours of the replacement.
o Not all water systems have divided ownership of service lines. It is not necessary to carry
this assumption throughout the document. Also, a correction. It should refer to service lines
under private property rather than assuming they are customer-owned.
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e 141.84(e)(i)....In instances where multi-family dwellings are served by the lead service line to be
replaced, the water system shall contact each dwelling individually to notify them of the
replacement. This information can be delivered at the same time as the faucet filter or pitcher filter
as described in 141.84(e)(iii). In addition, the water system may elect to post the information at a
conspicuous location. i i i ton-

dine individ ficat L residents.

o The requirement as written in the proposal does not provide equal protection to residents
of multiple family dwellings.

o It appears this requirement does not belong in the section “Requirements for conducting
full lead service line replacement.” It is already provided in the previous section on partial
lead service line replacement.

o 141.84(f)(1) Withinsixmeonthsfollowing-completion-At the same time a water system submits their
efthe initial inventory inventien, pursuant to paragraph (a) of this section...

o 141.84(b) requires the goal to be set in the water system’s LSLR plan, which is due the same
date as the initial inventory. This requirement applies to all water systems with lead service
lines, not just those serving over 10,000 persons. It is possible that this should read that the
state must approve the goal rate within 6 months of the LSLR plan submission.

o 141.84(f)(5) The water system must provide notification regarding the lead service line replacement
requirement to customers with lead service lines as required in 141.85(f).

o Edited for clarification. Otherwise this appears to reference the LSL notification

requirements of 141.84(e).

o This provision declares that not meeting a lead service line replacement goal is approved
compliance and it is a suitable compliance strategy for a water system to make no effort
toward replacing lead service lines. The voluntary “mandatory” LSLR goal does not represent
public health protection. It is all talk with no action.

o 141.84(f)(6)(ii) Recommence its goal-based lead service line replacement program pursuant to this
paragraph if the 90" percentile lead value anytime thereafter exceeds the lead trigger level.

o This provision should become item (f)(7). It should apply regardless of whether the water
system previously failed to meet its lead service line replacement goal.

e 141.84(f)(7) The first year of lead service line replacement shall begin on the first day following the
end of the monitoring period in which the lead trigger aetien level was exceeded.

o This section is about exceeding the trigger level, not the action level. However, as
recommended earlier, the trigger level should be removed from the final rule. The final rule
must be reviewed for consistency and correctness depending on what the final
requirements are determined to be.

e 141.84(f)(8) Pursuant to the procedures in § 142.19, the EPA Regional Administrator may review the
lead service line replacement plan gealrate-determination-made approved by a State under

paragraph § 141.84(b) of this section and issue a Federal goal-based lead service line replacement
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rate determination where the Regional Administrator finds that a higher goal-based lead service line
replacement rate is feasible for a water system.

o Refers to a replacement goal rate determination made by a state under paragraph 141.84(b)
of this section. However, no such provision is presented there. These comments suggest
that EPA set a national goal rate, and that the state must approve a water system’s lead
service line replacement plan that includes the EPA established replacement goal rate. The
state or the Regional Administrator should have the ability to require a faster replacement
rate than established in the federal rule.

141.84(g) Water systems must annually replace three percent of the initial number of lead service
lines in-theinventery-heluding plus the number service lines of unknown material in the inventory
of 141.84(a) at time of the action level exceedance.

o As written, the requirement did not clearly include the requirement to treat unknown
service lines as lead service lines as described in the preamble. This edit clarifies the rule
language.

141.84(g)(4) Water systems must conduct notification to customers with lead service lines as
required in § 141.85{f (e)and (i).

o Paragraph f refers to goal-based replacement after a lead trigger level exceedance and does
not include language regarding mandatory lead service line replacement that is required
after a lead action level exceedance. A new section, suggested here as (i) must be added to
describe the notification requirements for mandatory lead service line replacement
following a lead action level exceedance.

141.84(g)(6) A water system may cease mandatory lead service line replacement when its lead 90th
percentile level, calculated under § 141.80(c)(4), is at or below the lead action level during each of
four consecutive monitoring periods. If first draw tap samples collected in any such system hereafter
exceed the lead action level, the system shall recommence mandatory lead service line
replacement.

o | support this provision that requires water systems with any individual first draw tap
sample that exceeds the lead action level to recommence mandatory lead service line
replacement, rather than waiting for the 90" percentile of first draw tap samples to exceed
the lead action level.

ine: A water system is still
subject to all full lead service line replacement requirements, even if customers are unable to bear

the cost of replacement of the customer owned lead service line. The water system must apply for
grants, issue a bond, raise water rates, or find other third-party funding to pay for the cost of
replacement of the customer owned lead service line.

o This provision gives a water system the option to inflate the cost of lead service line
replacement, convince all customers with lead service lines that the cost of lead service line
replacement is unaffordable, get their agreement that they are not willing or are unable to
pay for lead service line replacement, and avoid all lead service line replacement
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requirements. This option should not be provided in the Lead and Copper Rule. It does not
protect public health, and it makes access to safe drinking water dependent on individual’s
ability to pay for lead service line replacement.

o In order to achieve primary prevention of exposure to lead in drinking water via removal of
lead service lines, water systems must be required to secure funding to replace lead service
lines for all customers.

e 141.84(g)(9) should reference monitoring described in paragraph g, not paragraph f.

Public Education 141.85

Beyond the health effects language, the LCRR proposal makes no modifications to the contents of public
education, but many improvements are needed. The health effects of lead in 141.85(a)(1)(ii) should be
revised as follows:

Exposure to lead, even at low levels, can cause serious health effects in all age groups. Infants
and children who drink water containing lead could have decreases in IQ and attention span and
increases in learning and behavior problems. Adults have increased risk of cardiovascular
disease and high blood pressure as well as kidney and nervous system problems. Pregnant
women have increased prenatal risk, and women who later become pregnant have similar risks
if lead stored in the mother’s bones is released during pregnancy.

It is important to be clear that even low levels of lead have serious health effects. This detail is
important when consumers see their public education and lead sampling results presented in the
context of the 15 ppb action level that is not protective of public health. Further, evidence of adult
health effects from lead exposure is not limited to recent findings. The health effects information should
not indicate that this is new.

Regarding the contents of Public Education (PE), please take a look at Michigan’s revised public
education requirements. The public education requirements leave many opportunities to be vague
about the sources and risk of lead exposure. Below is a list of specific issues associated with the current
public education requirements that were addressed in the Michigan rule:

e The LCR allows public education materials to be combined with other municipal
communications. Frequently this means that the important information on a consumer’s
responsibility to protect themselves is buried in a standard publication and the average
consumer would not know to seek out that information. The Michigan LCR requires PE materials
to be printed in a standalone publication. Alternatively, if it is included in a community
publication, the first page of the publication must include in highly visible print “[PWS] has
exceeded the action level for lead in drinking water. See page [insert page] for important
information about your drinking water.”

e The current PE language is not clear at all that a water system has exceeded the action level. The
average consumer is not presented with clear information. Michigan requires PE to now include
“[PWS] has exceeded the action level for lead”

e 141.85(a)(1)(iii)(C) encourages the water system to discuss other important sources of lead
exposure. This is confusing when the entire purpose of the PE is to explain to the consumer how
to reduce their exposure to lead in water. Michigan has revised this to the following: “Although
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other sources of lead exposure exist, such as lead paint, and lead contaminated dust, [PWS] is
contacting you to reduce your risk of exposure to lead in drinking water. If you have questions
about other sources of lead exposure, please contact [health department].

The PE must include a requirement to report the PWS’s 90" percentile, the range of sample
results, and the number of samples included in the 90" percentile calculation.
141.85(a)(1)(iii)(B) should clarify that lead service lines are the largest source of lead in drinking
water when present, but lead solder, home/building plumbing, and fittings and fixtures may also
contain lead.

Most consumers do not realize that lead release in drinking water is highly variable and that a
single low or non-detect sample does not mean there is no risk of lead exposure within a home.
As in Michigan, the PE should “explain the unpredictability of lead release, the limits of 1-time
tests, and the high lead content of some lead particulates.”

PE should be very clear about how to identify a filter that is certified to reduce lead.

Due to many PWSs downplaying the significance of lead compliance sampling results, Michigan
added a requirement that the PE “cannot state or imply that the identified risk is limited to a
single property.” Given the small number of compliance samples required under the LCR, this
representative sampling is intended to represent potential lead exposure at all homes with
similar risk factors.

PE must be clear about how to identify “lead-free” plumbing fixtures. Most consumers do not
understand the current definition of “lead-free” plumbing that allows up to 0.25% lead by
weight in materials intended for drinking water use and any lead content for materials not
intended for drinking water use.

141.86(i) requires a PWS to make all the results of tap water monitoring used to make the 90"
percentile calculation available to the public. Public Education materials must instruct
consumers on how to access that information.

As noted previously, the requirements for annual notification of homes with lead service lines or service
lines of unknown material should be retained in the final rule. It is important to make the correction that
all water systems must issue notification of unknown service lines, not just those that also have lead
service lines.

The notification of exceedance of a lead trigger level and the related outreach activities for failure to
meet the LSLR goal will generate additional work while giving a PWS a regulatory pathway to not comply
with the voluntary “mandatory” goal established after a lead trigger level exceedance. As stated
previously, the entire construct of the trigger level should be removed from the final rule and the action
level lowered instead.

141.85(g) Outreach activities for failure to meet the lead service line replacement goal. (1) In the
first year that a water system that does not meet its annual lead service line replacement goal as
required under § 141.84(f),

o The activities listed under 141.85(g) are good ideas for outreach, but they are no equivalent
of public health protection provided by actual lead service line replacement. Unfortunately,
as written, the rule allows these activities as a substitute for meeting the lead service line
replacement goals established in 141. 84(b). These outreach activities should be
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implemented as part of the proactive mandatory lead service line replacement program
recommended in these comments.

e 141.85(h) Public education to local and State health agencies. (1) All water systems shall provide
public education materials that meet the content requirements of paragraph (a)(1) of this section
along with an informational notice that encourages distribution to all the organization’s potentially
affected customers or community water system’s users.

o This new section creates mandatory annual public education requirements for local and
State health agencies. As such, this information must include context for what the local and
State health agencies are expected to do with the information.

Sampling 141.86

The final LCRR will provide much more reliable sampling at high risk sites if EPA establishes minimum
requirements for service line inventory quality as requested earlier in these comments. If 141.86(a)(2)
allows a PWS to identify service line material based on inspection inside the building as proposed, this
means that the section of pipe is in fact part of the service line. It must be included in the definition of a
service line and it must be removed during a full lead service line replacement. The LCRR clarifies that a
service line of unknown material cannot be used as a tier 1 sampling site. Likewise, the LCRR should
include a requirement that the PWS must identify the material of enough unknown service lines to
identify the minimum number of tier 1 sample sites by the date the new compliance monitoring
requirements become effective, even if this means they must identify the material of all unknown
service lines. 141.86(a)(10) should be clarified such that a PWS cannot sample at tier 3 or tier 4 sites if
they have unknown service lines that might be made of lead.

The complications presented by the lead action level and lead trigger level make the sampling provisions
extremely hard to follow. The final LCRR should include only the action level, which will simplify this
section of the rule. However, the final LCRR should not allow monitoring less frequently than annually.
The ability to reduce sampling to every third year means that unidentified lead issues could continue for
3 years before being recognized, allowing a 3-year cohort of babies to be exposed to lead during their
most critical development. Only water systems with no lead service lines and optimal corrosion control
should be eligible for reduced sampling.

141.86(h) instructs a PWS to collect follow-up samples at any site that exceeds the action level within 30
days of receiving sample results. They can use any sample volume or collection procedure. This
instruction will generate confusing and misleading data, and it includes no requirements for explaining
the significance of sample collection procedures to the consumer when they receive their sample
results. This provision should be removed from the final LCRR.

141.86(i) Requires public availability of all data in 90" percentile calculation. This provision should be
retained in the final rule, but should require all sampling results to be public, and the PWS must notify
the public that the data are available. This should be accomplished through customer bills, consumer
notice of lead results, and annual consumer confidence reports.

Lead Service Line Samples
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EPA requests comments on whether water systems with lead service lines should be required to collect

tap samples that are representative of water that was in contact with lead service lines during the 6-
hour stagnation period.

The EPA LCR and the proposed LCRR requires water systems to collect the first liter of water from the
tap; this first liter typically does not include water from the lead service line, which is the largest source
of lead in contact with drinking water. The first liter sample can potentially show the risk of lead release
from internal plumbing, but it does not capture the highest risk water in a building with a lead service
line. As the attached memorandum from Region 5 Acting Regional Administrator to the EPA Office of
Water (“Region 5 Memo”) makes clear, the first draw water always or virtually always contains lower
levels of lead than the 5% liter or other draw from the lead service line. In the words of that memo (p. 7),
“[u]sing the LCR first-draw sampling protocol missed the peak lead values 100% of the time at LSL sites.”
This is illustrated by Figure 3 below from the Region 5 Memao:

Figure 3. First-Draw and Sequential Sampling at All LSL Sites in 2011 Chicage Study
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Source: EPA Region 5 Memo, p. 6

The Michigan LCR now requires water systems with lead service lines to also collect the fifth liter out of
the tap. This sample is more likely to capture a portion of the water from the lead service line leading up
to the home. The fifth liter better measures the potential range of exposure to lead in water in lead
service line homes and better represents the effectiveness of corrosion control treatment for addressing
multiple lead sources in plumbing. Only water systems that exceed the lead action level are triggered
into a corrosion control study that will reduce the risk of lead exposure as customers wait for their lead
service lines to be replaced. When the sampling protocol does not measure the highest risk water, the
systems that need improved corrosion control to better protect their consumers are not triggered into
taking protective actions. Experience in Michigan has demonstrated that collecting the first- and fifth-
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liter samples is practical and implementable. The final LCRR must include a requirement for water
systems with lead service lines to collect samples from the higher risk water in lead service lines.

Below is an analysis of sequential sampling data that shows that the first liter sample is consistently not
representative of the high lead levels measured from lead service lines. The sampling protocol in the
LCRR proposal does not measure the water that is most likely to exceed the action level of 15 ppb due to
inadequate corrosion control treatment, and therefore the LCRR proposal is ineffective for triggering
additional action at water systems with the greatest risk of lead exposure. Consequently, the proposed
LCRR will not reduce lead exposure in the water systems and homes that need it most.

FIGURE 4

Michigan 2019 LCR Compliance Data

370, Comparison of 1st Liter 90th Percentile and Highest of 1st and 5th Liter 90th Percentile

129
60

40

30

Lead (ppb)

10

S S R T . T A . | & & & & & § & & & O & o & o &
Sl M S S S T L e e R S L S S o % o
& Q_c\ S & ‘{_0 FF 0‘}% *_0 0& L’O Q‘:\ <° q}) [ S £ @\‘ ‘{_0 & 5§ & ® = \?@ \‘\0 \0 ‘éo \@ ‘s\“@ &S
> A &S . v y h E RN h . . R
F S S F & & SIS & FTFFE VS &
& & ¢ S S S SR N e ¥ S & ¢ W GO
& & N & & & & \a 5 R L
N W ()v\ &
&
= 90th percentile of 1st Liter Only mmmm 90th percentile, Highest of 1st and Sth Liter w—— EPA Proposed Trigger Level

It is notable that sampling pools at 10 of the 34 water systems were diluted by sites where only first liter
samples were collected. The fifth liter sample results were still sufficient to drive the 90'" percentile to
10 ppb or greater. It is also important to consider the sampling pool from which these samples were
collected. Michigan PWSs were required to complete a preliminary distribution system inventory by
January 1, 2020, a few months after the compliance samples were due. It is possible that the systems
that submitted compliance data by September 30 did not verify lead service lines in their sampling pool,
and therefore may have collected samples at non-lead service line sites. Also, even if all samples were
collected at lead service line homes, the composition of the lead service lines was not reported. We do
not know if samples were collected at homes with full lead service lines, partial lead service lines, or at
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sites with lead goosenecks or pigtails. See my comments on how lead service lines should be prioritized
for lead compliance sampling in the previous section.

Figure 5 shows counts of first and fifth liter samples from all sites with paired samples in the Michigan
dataset by range of lead results. These results show that lead results at 5 ppb and less were more
frequently measured in first liter samples. Fifth liter sample results were greater than 15 ppb and 10 ppb
at twice as many sites as first liter samples. Again, the data indicate that if corrosion control is not
working to reduce lead levels, it is more likely to be identified in the 5% liter sample than the 1° liter
sample of the LCRR proposal.

FIGURE 5

2019 Michigan 1st and 5th Liter Compliance Samples
By Range of Lead Results
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o First liter sample is typically the lowest lead level among sequential samples in LSL
homes. As a result, the protections in this rule only apply to a tiny number of systems
e Source water sampling
o The state gets to define the maximum permissible lead level in treated water
(unchanged from 1991 rule). For me this calls into question all the statements about
there being no lead in source water. If water utilities are being accurate, it should
always be 0 ppb.
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o | have never seen a PWS publish their source water sampling data. From all the places |
have read in the rule, | don't see any place where the PWS must make their source
water sampling data publicly available so we can actually truth check their statements.

Other Monitoring and Public Disclosure Requirements for Lead and Copper

The Final rule should require PWSs to publish their most recent source water monitoring data for lead
with the rest of the lead data they must provide to the public. Water systems frequently state that lead
is not found in their source water but they do not make this data available to the public. It should be
noted that the “source water samples” required in the LCR are post-treatment entry point samples. In a
related note, the ability of state to determine a “maximum permissible source water level” is difficult to
reconcile with the rest of the LCR that claims that lead in water comes only from pipe, solder, fittings,
and fixtures. Lead should be non-detectable at the entry point to the distribution system.

o The "source water sampling" is all at the entry point to the distribution system, post
treatment. This is common for a lot of "source water sampling,"

o If they are taking their single "source water sample" in a source of fluctuating water
quality, and they catch it on a good day, the treatment could be adequate for removing
the contaminant from that source. However, if that contaminant fluctuates up in that
source water, it is entirely possible that existing treatment might no longer be adequate
for removing that contaminant. A single entry point sample that is called a "source
water sample" is a sham when it comes to providing information about whether lead
might be present in source water. The final rule should require sampling for lead both
at the raw water intake and at the entry point to the distribution system.

o Waiver for source water sampling is inappropriate when the data is not available to the
public. Remove this new requirement.

e 141.90(1)(a)(ix) A copy of tap sampling protocol provided to residents or those sampling, to verify
that pre-stagnation flushing, aerator cleaning or removal and the use of narrow-necked collection
bottles were not included as recommendations.

o Thisis a good and needed addition, allowing water systems to demonstrate compliance and
states to verify water system sampling practices.

e 141.90 (e) Lead service line inventory and replacement reporting requirements. Water systems shall
report the following information to the State to demonstrate compliance with the requirements of §
141.84: (1) No later than 12 months after the end of a monitoring period in which a water system
exceeds the lead action level in sampling referred to in § 141.84(fg), the water system must submit
written documentation to the State of the service line inventory material-evaluation conducted as
required in § 141.84(a), identify the initial number of lead service lines and service lines of unknown
material in its distribution system at the time the water system exceeds the lead action level, and
provide the water system’s schedule for annually replacing at least 3 percent of the initial number of
lead service lines in its distribution system.

o 141.90(e) should begin with the basic inventory and lead service line replacement reporting
requirements that currently appear as 141.90(e)(5) and later. The order of the requirements
as written are confusing.

o This section should refer to 141.84(g) regarding lead action level exceedances. It should be
noted that the water system was already required to submit the inventory on the
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compliance date of the rule and update it annually, so the state would already have that
required information. The water system should already have a violation if it has not
complied with the annual reporting requirement. The only new piece of information a
water system would need to submit in case of a lead action level exceedance would be the
schedule for replacing at least 3 percent of the initial number of lead and unknown service
lines in its distribution system.
141.90(e)(2) No later than 12 months after the end of a monitoring period in which a water system
exceeds the lead action level in sampling referred to in § 141.84(fg), and every 12 months
thereafter, the water system shall certify to the State in writing that the water system has: (i)
Replaced in the previous 12 months at least 3 percent of the initial lead service lines (or a greater
number of lines specified by the State under § 141.84{£440} (g)(9)) in its distribution system,

141.90(e)(5) No later than the compliance date of the rule, the water system must submit to the
State an inventory of lead-service lines as required in § 141.84(a), and every 12 months thereafter,
any water system that has lead or unknown service lines must submit to the State an updated
inventory that includes the number of lead service lines remaining in the distribution system as
required in § 141.84(a).

o Asstated in the preamble and elsewhere, unknown service lines are to be treated as lead
service lines. As such, any water system with unknown service lines must continue providing
annual updates of its inventory until the material of all service lines are identified.

o Therule language is not clear about what should be submitted that constitutes an
“inventory.” Add new (i) as follows “The inventory submission shall include the composition
(full, partial public, partial private, etc.) and number of service lines of each material type,
and a description of the records and validation techniques used to populate the inventory. A
comprehensive inventory with at least one record for every service connection shall be
maintained at the water system for review during the next sanitary survey.”

141.90(e)(5)(i) Any water system that contains a lead service line in their distribution system must
submit to the State, as specified in section § 141.84(b) a lead service line replacement plan at the
same time the lead service line inventory is submitted. Any water system that contains an unknown
service line in their distribution system must submit to the State a plan for identifying the material
of all unknown service lines at the same time the service line inventory is submitted.

141.90(6) No later than 12 months after the end of a monitoring period in which a water system
exceeds the lead trigger level but not the lead action level in sampling referred to in § 141.84{e (f)
the water system must submit written documentation to the state that the system has replaced lead
service lines at the annual goal rate. In addition, every 12 months thereafter, the water system shall
certify to the State in writing that the water system has:

o The requirement is not a complete sentence and references the wrong section of the rule.
141.90(6)(iii) (iii) Additionally, the water system must certify to the State that it delivered the
notification of lead service line materials as specified in § 141.85{b} (e)

o (b) refers to delivery of public education requirements.

Monitoring for lead in schools and child care facilities

The school and child care water sampling requirements presented in the LCRR proposal are inadequate,

misleading, and will waste money with no public health benefit and no remediation is required. It
doesn’t even inform schools about problem fixtures in their schools because it does not include a
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comprehensive “Test and Tell” program. The requirements to collect 5 samples in schools and 2 samples
in child cares every 5 years are not enough to detect actual lead exposure and availability of safe
drinking water in schools and childcares. Eliminate the school and child care sampling requirements and
address through other regulatory vehicles. The LCR cannot create requirements for schools that receive

their water from a PWS.

EPA requests comment on an alternative to the proposed requirements for public education and
sampling at schools and child care facilities described in this section. My suggestions for more active
lead risk reduction in schools are the following:

141.92(a)(1) requires identifying a list of all schools and child care facilities served by the system
by the compliance date of the rule, at the same time that the PWS must complete the service
line inventory of 141.84(a). When the inventory is made available to the public, it should clearly
identify any school or child care with a lead service line or service line of unknown materials.
Lead service line notification and education activities should begin immediately at schools and
childcares. The final LCRR should include a requirement to replace school and child care lead
service lines first.

In lieu of Address school water safety through a different statute where the responsible party
can actually follow through to provide safe drinking water for students. These LCRR
requirements add burden for PWS, schools, and primacy agencies without any of the teeth
necessary to identify or actually provide safe drinking water to students. This is all cost and no
benefit..

EPA has included school sampling requirements in the LCRR because “Water systems have
developed the technical capacity to do this work in operating their system and complying with
current drinking water standards”

o No they haven’t. CWS have no requirements for building water quality. They have
insisted forever that they have no responsibility past the meter. Only a few water
systems have developed this expertise, and it is the exception not the rule. Most PWSs
are not plumbing experts and do not have capacity to add this expertise to their staff.
Most small and medium PWS will struggle greatly to comply with this portion of the
rule.

School and child care facility sampling contributes to increased public awareness of the potential
for elevated levels of lead in premise plumbing independent of a water system’s 90™" percentile
value

o The rule provides no context for school tap sampling data, and there are no public data
sharing requirements

o The rule requirements do nothing to advance this cause, which could be advanced
through better communication about compliance sampling and its relevance to
household exposure (see http://graham.umich.edu/project/revised-lead-and-copper-
rule/fag?faq=30)

The CWS would not be required under this proposed rule for taking any remedial action at the
school or childcare facility following the sampling and notification requirements of this proposal.
Would use the 3T’s guidance to respond.
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o The 3T’s guidance is not mandatory and, in many ways, can result in misleading
information being presented to schools and child care facilities. School sampling
programs across the country produce results on a daily basis that do not follow the
guidance, or conveniently skip pieces of the guidance. Relying on guidance, rather than
requirements, for the actual protection of children’s health is not a winning strategy.

e Alternative school sampling programs

o The LCRR allows more stringent state or local school sampling programs to continue, but
does not allow an explicit option for maintaining a filter first program as an alternative
to this sampling requirement. However, the sampling requirements and assumptions for
the Michigan filter first bill are more stringent than the school/childcare sampling
requirements presented in this rule.

e The LCRR has no requirement for schools to share lead PE with staff, students, and families (not
in current rule either), because SDWA does not regulate schools.

o My school district has told me that they just dump their PE in the trash every time they
receive it). They have refused to share the current PE for a current lead action level
exceedance with the school community despite me asking them directly by email at
least 3 times.

o New 141.92(a)(2)(i) to share information about health risks from lead in drinking water
on an annual basis will do nothing to actually push information out to the school
community because there is no requirement to share that information with students,
staff, and families. SDWA can’t regulate schools that are not public water systems.

e In 141.92(f), the school sampling data must be shared with the primacy agency no later than 30
days after the results are received. Why does the CWS also have to certify that they have
completed the requirement? Shouldn’t the data be sufficient to prove this? States and CWS do
not need the added busy work.

o | do not think these school sampling requirements provide any benefit to anyone so |
would delete them all from the final rule. However, if EPA must keep theseseprovisions,|
would suggest a requirement that states must compile, publish, and share all school
data for students, families, and staff to see. If state primacy agencies had enough
resources, they could use the compiled data to detect trends in the safety of drinking
water in schools and push for zero lead plumbing to replace school pipes, fittings, and
fixtures so that actual lead free water can be provided.

e Depending on specific circumstances, these LCRR school sampling requirements may be more
stringent than NTNCWS requirements under the LCR. Many NTNCWS schools must sample 1-5
taps and sampling can be reduced to every 9 years, but they do have more PE requirements. The
LCRR school sampling program requires each school to collect at least 5 samples every 5 years.
This rule allows schools that are NTNCWS to skip the provision of 141.92.

o The Michigan filter first requirements would be more stringent than NTNCWS
requirements for a school, so we’ll have to address that in Michigan.

e 141.92(b)(1) does not require sampling at enough taps per school to determine whether water
is safe for children to drink (5 samples per school, 2 per childcare in schools with well over 200
taps).

o Lead in water is highly variable. There is no such thing as a representative tap in a
school. If they are going to require school sampling, they should samplee all taps used
for drinking water in the school.
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o School sampling data sets show that even when the same faucet is used in multiple
rooms, individual sample results vary. A room that tests low today may test high in a
repeat sample (see data from Beverly Elementary).
o Single samples can flag a lead problem, but cannot be used to declare a tap safe.
o Single 250 mL samples cannot identify if the lead source is the faucet or upstream.
These sampling requirements are not even effective as a test and tell strategy. They will not identify the
range of lead in water nor the extent to which taps throughout the school buildings have lead in the
water.

FIGURE 6

Beverly Elementary School Classroom and Kitchen Faucet Lead
Resampling Data
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Figure 6 shows data for all the classroom and kitchen faucets at Beverly Elementary in Beverly Hills, Ml
that were retested due to exceeding the lead or copper action level. The majority of sites were
resampled for exceeding the copper action level. This graph shows that taps that “passed” during the
first round of sampling (i.e., a result under 15 ppb) were as likely to have a result over the action level
during a following sampling period as to have a result under the action level during a following sampling
period. This is one example of how lead release is sporadic, and no single sample represents the risk of
lead exposure at a given tap. After remediation and initial confirmation that the sample meets the
action level, additional samples must be collected to confirm the ongoing safety of the remediation
strategy.

e 141.92(b)(1)(v) The sampling protocol for the limited number of samples does not represent the
worst-case water that students actually drink. Allows for a maximum stagnation of 18 hours and
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does not prohibit pre-flushing which has been identified in some school districts as a way to
mask the actual lead levels in water, e.g., NYC, others.

o An example of worst-case water that students may actually be drinking would be water
the first day back after winter or summer break. (even if they flushed the plumbing the
week before school started, it is unlikely that someone flushed all the fountains the
morning of the first day of school)

There are no requirements to share the actual sampling data with students, families, and staff.
The “Tell” part of this “Test and Tell” strategy is missing. Students, families, and staff will not
even be able to use this limited information to take steps to ensure they can find their own safe
drinking water in schools.

We already know through current voluntary and state/locally required school sampling
programs that many schools will not be forthcoming with information about the water quality,
and often they do not understand what it means themselves.

There are no requirements to actually provide safe drinking water in schools, no requirements
to take any action based on lead sampling results nor what lead results might merit action, and
no requirements for remediation or filtration. These requirements present additional burden,
provide little to no actionable information, and no response requirements.

There are no requirements on how to interpret or explain the significance of the sampling
results. This is particularly critical because these school requirements are presented in the
context of the Lead and Copper Rule, with an action level of 15 ppb that measures treatment
effectiveness. Even the preamble to the proposed rule confuses this issue. When evaluating lead
in water in schools, we are not evaluating treatment effectiveness. We are evaluating the safety
of water that children are actually drinking. It is irresponsible to present these sampling
requirements for schools without associated requirements for interpreting or explaining the
sampling results, particularly when the LCR rule construct encourages schools to interpret 15
ppb as a safe level of lead in drinking water and when the LCR itself states that O ppb is the safe
level of lead in water.

These requirements present a challenging implementation burden for both primacy agencies
and regulated PWSs because they create a significant amount of new work with no public health
benefit. They also have no jurisdiction over schools. This may be particularly challenging for
private and charter schools.

141.92(f) Notification of Results. A water system shall provide analytical results as soon as
practicable but no later than 30 days after receipt of the results.

o Preamble actually states the opposite — provide sampling results no less than 30 days
after receipt.

Small System Flexibility 141.93

This new section is novel and forward looking, but it is entirely optional. It would be most protective to
require all three options at the same time: lead service line replacement, corrosion control treatment,
and POU devices. These options to make bold commitments to public health protection should be
available to all size water systems, and states should have the authority in the final LCRR to require any
of these flexibilities at any time. However, the final rule should require LSLR in 10 years

Taken as a package, the small water system compliance flexibility provisions provide an effective
framework around which the entire revised rule should be designed. EPA should consider rewriting the
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entire LCRR to require the package of “Flexibility” options for all water systems, establishing deadlines
for each. This would result in a simpler, more protective LCR.

The LCRR will be far more effective for long-term public health protection if EPA includes a similar
requirement in the lead service line replacement section where large systems must maintain mandatory
lead service line replacement programs after a single lead action level exceedance regardless of whether
the 90" percentile lead results are below the lead action level in the future, and also requires the water
system to replace all lead service lines by a certain date.

o 141.93(a) A small community water system that-exceeds-thelead-triggerlevelbut-meetsthelead
and-copperactionlevels must evaluate compliance options in paragraphs (a)(1) through (3) of this
section and make a compliance option recommendation to the State when the water system
submits its service line inventory as specified in 141.84(a) on the date the rule becomes effective.

o Rather than waiting for a lead trigger level or lead action level exceedance to prepare for a
small system compliance alternative, small water systems should be required to submit their
compliance recommendation at the same time as their service line inventory on the date
the rule becomes effective. Alternatively, this schedule could be phased to facilitate primacy
agency review of inventories and compliance plans like the LT2ESWTR and Stage 2 DBPR
implementation schedules were.

o This way the water system will be ready to take action within 6 months if they have a trigger
level or action level exceedance, and the water system will not have to wait for an
additional lead action level exceedance to respond appropriately. If this recommendation is
adopted, sections (c) and (d) can be deleted.

o The way items (c) and (d) are written, it appears that the small water system compliance
flexibility is not intended to apply if a water system exceeds both the lead and copper action
levels. | would support allowing the options in 141.93 to apply in the case of both a lead and
copper action level exceedance if the water system is also required to evaluate corrosion
control for the maintenance of copper levels in the drinking water.

e 141.93(a)(3)(ii) The POU device must be certified by a third party to meet the NSF/American
National Standards Institute standard 53 for the reduction of tereduee lead in drinking water.

o Itis my understanding that third party organizations certify filters to NSF/ANSI standard 53
for lead reduction. | think my suggested language better reflects the way the certification
programs work. This edit should be made in all the locations of 141.93 where this language
appears.

e 141.93(a)(3)(iv) The community water system must monitor one-third of the POU devices each year
and all POU devices must be monitored within a three-year cycle. First-draw tap samples collected
under this section must be taken after water passes through the POU device to assess its
performance. Samples should be one-liter in volume and have had a minimum 6-hour stagnation
time. All samples must be at or below the current filter effluent requirement of NSF/ANSI standard
53 for lead reduction lead-triggertevel. The system must document the problem and take corrective
action at any site where the sample result exceeds the lead trigger level.

o The new NSF/ANSI standard 53 allows a filter to be certified for lead reduction if the filtered
samples are at 5 ppb or lower. The LCRR sets the lead trigger level at 10 ppb. It is
inappropriate to tie POU compliance to the trigger levels. To use the POU compliance
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option, filtered samples must meet the current certification requirements of NSF/ANSI 53
for lead reduction. This edit should be made in all places in 141.93 where this language
appears.

Consumer Confidence Reports

e 141.153(vi) For lead and copper: The 90™ percentile concentration of the most recent round of
sampling, the number of samples required, the number of samples collected, the number of
sampling sites exceeding the action level, and the range of tap sampling results;

e Add new 141.153(vii): “The report shall include the number of lead service lines, the number of
service lines of unknown material, and the total number of service lines in the water system. The
report shall include a statement that a service line inventory has been prepared and is available for
review either on the water system website or at the water system offices. The report shall notify
consumers that complete lead sampling data are available for review and shall notify how to access
the data.

Required additional health information

o 141.154(1) A short informational statement about lead in drinking water and its effects on children.
The statement must include the following information: Hpresent [If monitoring indicates
detectable lead levels at the tap in some homes supplied by the water system start with this
language: “Some homes served by [NAME OF UTILITY] have been tested and contain lead in their
water."] Even at relatively low levels, lead can cause serious health problems, especially for
pregnant women and young children. Lead in drinking water comes is primarily from lead service
lines and materials and-compenents associated with service lines and home plumbing. [NAME OF
UTILITY] is responsible for providing high quality drinking water, but cannot control the variety of
materials used in plumbing components in your home. You share the responsibility for protecting

yourself and your famlly from the Iead in your home plumbmg ¥ea—ean—take—re&pens+b+k¢—y—by

d-Fm-k-I-H-g—W&t-eF If you are concerned about lead in your water you may wish to have your water
tested, contact [NAME OF UTILITY and CONTACT INFORMATION]. Information on lead in drinking
water, testing methods, and steps you can take to minimize exposure is available at
http://www.epa.gov/safewater/lead.

o This section is incomplete and can cause consumers to take actions that may increase their
exposure to lead in water. If a PWS is not providing appropriate corrosion control or
removing lead service lines, consumers are limited in their ability to adequately protect
themselves from lead in water. Under the inventory provisions of the LCRR, it is the PWS’
responsibility to identify lead service lines. This should clarified separately from identifying
leaded components within household plumbing. Flushing instructions should include
flushing the tap that will be used for consumption prior to drinking or cooking in addition to
using the water for other household purposes. Filter instructions must include an
explanation of how to identify a certified filter, especially when so many filters are offered
for sale on the internet from a variety of sources. Infographics, pictures, and videos may be
more effective ways to communicate critical information to consumers.

o As currently written, this language is highly misleading for consumers that have lead in their
tap water, which will be a high percentage of people receiving these notices. It makes it
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seem like a remote possibility that there is lead present in their tap water, when the water
knows that many of its customers do have lead in their tap water. It should be revised to
reflect this, as suggested above.
Appendix A to subpart O of Part 141, Major sources of lead in drinking water: Lead service lines,
corrosion of household plumbing including fittings and fixtures systerms, Erosion of natural deposits.
o The mandatory must acknowledge the largest source of lead in drinking water as specified in
the preamble to the LCRR.
Appendix A to subpart O of Part 141, and Appendix B to Subpart Q of Part 141Health effects
language
e Exposure to lead, even at low levels, can cause serious health effects in all age groups.
Infants and children who drink water containing lead could have decreases in IQ and
attention span and increases in learning and behavior problems. Adults have increased risk
of cardiovascular disease and high blood pressure as well as kidney and nervous system
problems. Pregnant women have increased prenatal risk, and women who later become
pregnant have similar risks if lead stored in the mother’s bones is released during
pregnancy.

Public Notice

141.202(10) I support Tier 1 public notice for a lead action level exceedance.

Primary Enforcement Responsibility

142.14(d)(8)(viii) Section 141.84(e) determinations of lead service line replacement goal rate as well
as mandatory full lead service line replacement rates below 3 percent.

o The previous language here was “determinations establishing shorter lead service line
replacement schedules under 141.84”

o This changes a reporting requirement for documenting a decision that is more protective of
public health to documenting a decision that reduces protection of public health. This
revision reiterates that reducing the lead service line replacement rate after a lead action
level exceedance to 3% results in a reduction in public health protection.

o These portions of 141.84(e) and this associated provision should be deleted from the final
LCRR.

142.14(d)(8)(xviii) Section 141.88 — evaluation of water system source water or treatment changes

o Thisis an important requirement that should be retained in the final LCRR.

142.14(d)(8)(xx) Section 141.84(a) completed lead service line inventories and annual updates to
inventories.

o Thisis an important provision to maintain in the final LCRR since it is critical for the primacy
program to maintain these records to support future decision making. States also need to
maintain records for LSLR plans and compliance sampling pools.

Add new: Section 141.84(b) Lead Service Line Replacement Plans and updates and Section 141.86(a)
Compliance sampling pools and updates.

142.15 (b)(4)(i)(B)(ii) States shall report the PWS identification number of each public water system
identified in paragraphs (c)(4)(iii)(A) through (F) of this section.
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o Thereis no Fin this section. It is not clear if this was meant to replace (i) or (iii), but it seems
like (ii) is not correct.

e 142.15 (b)(4)(i)(B)(ii)(E) For each public water system required to begin replacing lead service lines
after a lead trigger level or action level exceedance, the replacement rate that the water system
must meet as specified in § 141.84 of this chapter and the date each system must begin
replacement; and

o Thisis not a complete sentence. Not clear what was intended, but | made a guess.

Special Primacy Conditions

The following comments apply to new provisions described in section 142.16 (d):

o (5) Section 141.84—Establishing lead service line replacement goal rates.

o As stated previously within these comments, the implementation burden on states for
custom replacement goal rates does not make sense. There should be one national
standard. There is no need for a special primacy condition

o (6) Section 141.84—Designating acceptable methods for determining service line material for the
lead service line inventory.

o Again the definitions for an acceptable service line inventory should be established at the
national level, not at the state level.

o (7) Section 141.92—Defining a school or childcare facility and determining any existing State testing
program is at least as stringent as the Federal requirements.

o The school and childcare sampling requirements described in the LCRR proposal are not
scientifically defensible and provide no public health protection. These requirements should
be modified and the final rule should require either robust regular monitoring of all outlets
in the school or day care center, or installation of POU filtration stations maintained by the
PWS.

o (8) Section 141.82—Verifying compliance with “find-and-fix”’ requirements.

o Find-and-fix should be removed from the final LCRR

o (9) Section 141.88—Reviewing any change in source water or treatment and how this change may
impact other National Primary Drinking Water Regulations.

e Add (0)(2)(i)(B)(l) lead and copper rule service line inventory, verification methodology, and
compliance sampling pool

o The state should have the ability to review detailed records regarding service line
inventories and lead and copper rule compliance sampling pools during their onsite sanitary
survey.

e 142.19(b) Pursuant to the procedures in this section, the Regional Administrator may review state
determinations establishing a goal lead service line replacement rate or the lead service line
replacement rate established under 141.84(g) and may issue an order establishing federal geal
replacement rate requirements for a public water system pursuant to § 141.84(b) where the
Regional Administrator finds that an alternative geal lead service line replacement rate is feasible.

o The Regional Administrator should be able to order a faster lead service line replacement
rate any time it is determined feasible, even under a mandatory program after a lead action
level exceedance.
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Improved, accurate information coupled with proactive practices raises visibility and willingness to
finally address lead in drinking water to protect our current residents and generations to come.
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Maintaining and rebuilding aging water infrastructure across the United States is

essential to providing communities with safe drinking water. Regular infrastructure repair work, such
as when a water main under the street is repaired, can disturb service lines, which poses an issue when
the line is made of lead. The best approach to prevent lead from leaching into the water is to take special
precautions when disturbing lead pipes and to fully replace the lead service line (LSL) to protect residents.
Typically, water utilities expect households to pay to replace the portion of the LSL on private property

to avoid a partial replacement, which can significantly increase short-term lead in water levels and

fails to provide the long-term lead exposure reductions provided by full replacernent. Since low-incorme
households may be unable to pay, this practice raises health equity and environmental justice concerns.

To evaluate these concerns, Environmental Defense Fund
and American University’s Center for Environmental
Policy analyzed more than 3,400 LSL replacements
(LSLRs) conducted in Washington, DC between
2009 and 2018. In 2009, Washington, DC launched
a program to promote full LSLR by streamlining the
process for households as part of the utility’s Capital
Improvement Program to restore water mains. The
program required the household to pay for the LSLR
on private property, but provided logistical support

to the resident. Comparing data provided by the city’s
water utility with demographic characteristics, we found
that the program had the unintended consequence of
disproportionately impacting low-income and minority
neighborhoods. The study saw similar impacts with a
complementary program designed to support households
proactively paying to replace their LSL, outside of in-
frastructure repairs (1,300 households participated).

The federal government, states, communities, and water
utilities need to recognize the unintended consequences

of LSLR programs that facilitate access by wealthy
households but leave low-income and minority house-
holds behind—especially given known health impacts of
even low levels of lead exposure. Achieving health equity
and environmental justice in LSL replacement is essential,
not only because all children and communities deserve
to benefit from reductions in lead exposure, but because
these residents already bear a disproportionate burden.

The problem of lead
service lines

Aging water infrastructure in the United States requires
constant investment to ensure residents can enjoy safe
water. According to the Environmental Protection Agency
(EPA), water utilities must invest more than $300 billion
over the next 20 years to restore the network of trans-

mission lines, water mains under streets, and service lines
that deliver water to our homes and other buildings.

Lead Pipes and Environmental Justice
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Activities associated with regular infrastructure work,
such as when a utility digs up a street to restore or
replace a water main, can disturb the service lines. If
a service line is made of lead—as are an estimated 9.3
million in the country—the disturbance can release
lead into the drinking water. LSLs are the most sig-
nificant source of lead in water, putting the public’s
health at risk.

The best long-term solution to this issue is to conduct
full LSLR—replacing both the portion of the service
line on public property and private property (see
Figure 1 of a typical full LSLR compared to a partial
LSLR). Replacing only part of an LSL can significantly
increase lead in drinking water for months and pro-
vides limited or no long-term benefit of reduced lead
risk. This is a lost opportunity compared to full LSLR,
which results in smaller and shorter lead increases and
provides lasting and sustainable benefits as it perma-
nently removes a major source of lead exposure.

Unfortunately, partial LSLR is the typical practice for
most utilities when they are conducting infrastructure
repairs and must disturb an LSL. In this situation, the
utility replaces the portion on public property, but—due
to the shared ownership of the line—the property own-
er is expected to pay for the replacement on private

property and, in most cases, find a contractor for the
project. Many property owners, especially low-income
homeowners or those who are landlords, may be reluc-
tant or unable to pay the costs, and they may find it dif-
ficult to select and manage a contractor to do the work.

Due to growing national awareness of the dangers of
exposure to lead in drinking water, many states and

communities are taking steps to support full LSLR. This

includes paying for some or all of the replacement cost,

waiving permit fees, making it easier for customers to
arrange for the work to be done properly, and posting
online maps that show the service line material.

Despite this progress, leaving LSLs on private proper-
ty if a household does not pay for a full replacement is
still commonplace for the estimated 11,000 commu-
nities with LSLs. The practice puts low-income house-
holds in a difficult position—either they pay to avoid

a partial LSLR or their families are at an increased
short-term risk of exposure (especially if they don’t
take adequate precautions like filtration) and lose an
opportunity for more sustained reduction provided by
a full LSLR. We sought to evaluate—with real data—
whether the practice results in environmental justice
problems and increases health equity disparities.

Figure 1. Full vs. Partial Lead Service Line Replacement
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A full lead service line replacement is replacing the entire service line
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To better understand the health equity concerns
presented by LSLR, researchers evaluated data on
more than 3,400 full and partial LSL replacements
conducted in Washington, DC from 2009-2018.
Professor Karen Baehler led this study with a team
of researchers at American University’s Center for
Environmental Policy, supported by Environmental
Defense Fund (EDF) and DC Water, the city’s water
utility, with funding from the Robert Wood Johnson
Foundation.

During this ten-year period, DC Water required cus-
tomers to pay to replace the LSL on private property
but covered the cost for the remainder of the pipe.
The utility took steps to make it easier for the cus-
tomer to participate by streamlining the contracting
costs and process, coordinating the work, providing
pitcher filters, and offering post-replacement sam-
pling. It also negotiated a standard pricing arrange-
ment with contractors and updated its online map so
the public could see the service line was no longer lead
after replacement. This program was not required by

Case Study:
Washington, DC

federal or Washington, DC law; these were
proactive steps DC Water took to facilitate more LSLRs.

Types of LSLR studied
DC Water categorized the more than 3,400 LSLRs

into three scenarios:

1. Capital Improvement Program LSLRs: 1,624 LSLRs
resulted from planned infrastructure improvement
projects conducted by DC Water that disturbed an
LSL. About half were full replacements.

2. Emergency LSLRs: 445 LSLRs resulted from DC
Water-initiated emergency repairs to the main un-
der the street that disturbed an LSL. About 20%

were full replacements.

3. Customer-initiated (Voluntary) LSLRs: 1,358
LSLRs resulted from proactive requests from the
household through a program offered by DC Water
(the utility calls these “Voluntary LSLRs”). All but

two of these were full replacements.

Lead Pipes and Environmental Justice
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Figure 2. Types of LSLRs in Washington, DC (2009-2018)

B
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Emergency

See figure 2 for details on the types of LSLR studied.

A fourth LSLR scenario occurs when a water utility

is required to perform replacements because com-
pliance sampling under the Lead and Copper Rule
(the federal regulation for controlling lead in water)
indicates high levels of lead in the drinking water.
Washington, DC was below the Lead Action Level
during the study period, therefore, we did not evaluate
the impacts of this activity.

LSLRs by ward

Researchers linked information about LSLRs with
demographic information for the 179 census tracts in
Washington, DC available through the U.S. Census
American Community Survey’s (ACS) five-year
estimates. They also linked these census tracts to
Washington DC’s eight wards—the primary political
subdivisions of the city—and looked for statistically-
significant relationships. Wards differ not only in
geography, but in history, culture, demographics, and
governance. Figures 3 and 4 show the breakdown

of full LSLRs by Washington, DC ward for Capital
Improvement Program-related and customer-initiated

replacements.

I Partial LSLRs
Full LSLRs

Customer-Initiated
(Voluntary)

Figure 3. Capital Improvement Program,
Full LSLRs as Percent of Total LSLRs

[ Jo%-185%
[ ] 186%-36.2%
I 36.3% - 49.0%
I 49.1% - 58.0%
I 55.1% - 100%

Figure 4. Customer-Initiated (Voluntary)
Full LSLRs as Percent of Residential
Service Lines

[ Jo%-0.10%
[ ] o011%-0.80%
I 0.81% - 1.30%
B 131%-1.70%
B 1% -2.30%
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Key Results Capital Improvement Program LSLRs
and Health Equity Disparities

For Capital Improvement Program and customer-ini-

tiated LSLRs, researchers found statistically signifi- e Lower rates of full LSLR in wards and census tracts
cant relationships between median household income, with lower median household incomes, higher
percentage of residents who self-identified as African percentage of residents self-identified as African
American /Black, and an Area Deprivation Index American/Black, and a higher ADI.

(ADD—which combines 14 social, economic, and

e City-wide, property owners paid for full LSLR 50%
of the time. In the wealthiest wards, the rate was
66% compared to 25% for the two wards with the
lowest incomes.

demographic factors associated with deprivation and
poor health outcomes. We found no association for
other demographic factors or for emergency repairs.
See Figures 5 and 6 for results of analysis by ward.

For full details on the study methodology and results see here.

Figure 5. More full LSLR compared to partial LSLR during infrastructure improvement
projects in wealthier, predominantly white areas in Washington, DC (2009-2018)

Overall, 50% of LSLRs were full in the City
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replacements
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Customer-Initiated LSLR and Health

Equity Disparities

Even outside the context of DC Water-initiated
planned infrastructure work, researchers confirmed

the same trend for wards when a customer proactively

sought to pay to replace their portion of the LSL with

DC Water replacing the remainder of the service line.

Since almost all were full LSLRs, we compared the

number of customer-initiated LSLRs to the total num-

ber of residential service lines in the ward.

e Lower rates of customer-initiated LSLRs in areas

with lower median household incomes, higher per-

centages of African American/Black residents, and

higher ADI.

e |n the two wards with the lowest median house-

hold income and highest percentage of African

American/Black residents only 0.1% of residential

service lines were voluntarily replaced. This com-

pares to 2.3% in the ward with more than double the

median household income and a 90% non-African

American/Black population.

Figure 6. More customer-initiated (voluntary) LSLRs in wealthier, predominantly white
areas in Washington, DC (2009-2018)
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Figure 7. Customer-initiated LSLRs in Washington, DC (2009-2018)
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Impact of efforts to promote cus-
tomer-initiated LSLRs

For five years, DC Water had few customer-initiated
LSLRs, with a modest 25 per year. From 2014 to 2016,
the rate jumped about seven-fold to nearly 175 full
LSLRs per year, likely a result of a change in the build-
ing permits department that provided an incentive for
home renovators to participate in the program before
applying for a renovation permit. In 2017 and 2018,
there was another jump—about 75%—after DC Water
posted an interactive map online that made it easier for
customers and the public to see which properties had
LSLs (see Figure 7). The increase provides critical in-
sight into the importance of effective outreach.

The increase in participation, while positive, also
serves as a reminder that communities must be sensi-
tive to the unintended consequences when wealthier
residents are the primary beneficiary of a program.

Implications for federal regulation
The Lead and Copper Rule (LCR), established in 1991,

is the nation’s main regulation limiting lead in drinking
water. EPA proposed revisions to the rule in October

2019, that would require utilities (known as commu-
nity water systems in the rule) to make it easier for
customers to fully replace LSLs. However, it would

2014 2015 2016 2017 2018

continue to hold utilities responsible only for paying to
replace the LSL portion they own—implicitly leaving
the burden on the household to pay to replace the
remainder of the service line for a full replacement.

While many utilities may choose to pay for some or all
of the cost of full LSLR during planned infrastructure
projects, we expect that most of the 11,000 utilities
with LSLs would not. Therefore, under EPA’s proposal,
we anticipate that most utilities would adopt programs
similar to DC Water’s Capital Improvement Program
and customer-initiated LSLR programs. While these
changes will have the positive effect of increasing full
LSLRs and reducing partials overall by making it easier
for those willing and able to pay, our study provides
evidence that wealthier customers will be more likely
to participate, leaving low-income and minority house-
holds with increased risk of harm from lead. The unin-
tended consequences of the changes would be making
health equity and environmental justice disparities
worse, not better, than the current version of the LCR.

“Household-level changes that depend
on ability-to-pay will leave low-income
households with disproportionately higher

health risks.”
—EPA Environmental Justice Analysis
of the proposed LCR rule

Lead Pipes and Environmental Justice
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We would anticipate similar problems when a utility
has high enough lead levels in drinking water to trigger
mandatory LSLRs. While the current LCR proposal
only credits full LSLRs to meet annual mandatory
replacement milestones—which is a positive step—it
provides a strong incentive for utilities to favor proj-
ects in wealthier neighborhoods where they are more
likely to find willing participants. Here, again, the
proposal would make the disparities worse, not better.

We made EPA aware of the study’s findings and impli-

cations in comments on the LCR proposal. Fortunately,

EPA has an opportunity to fix the proposal’s shortcom-
ings, thereby fulfilling its responsibility to identify and
address the disproportionately high and adverse human
health and environmental effect of federal actions on
minority and low-income populations to the greatest
extent practicable and permitted by law pursuant to

Executive Order 12898. The agency also should help

states and communities that receive federal funding

avoid violating the Civil Rights Act of 1964.

Learn more about the environmental justice
implications of the proposed rule.

Recommendations

Our findings serve as an important reminder that
communities, water utilities, states, and the federal
government should consider the health equity and
environmental justice implications of all scenarios

of LSLR. There are several approaches to address
these issues, such as strictly limiting partial LSLRs,
subsidizing replacements in low-income and minority
neighborhoods, and closely tracking

Lead Pipes and Environmental Justice
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Washington, DC’s New Policy

In 2019, Washington, DC passed an ordinance that took steps to resolve the health equity issues by:

e Prohibiting partial LSLRs during infrastructure projects and emergency repairs, using funds paid by rate-

payers to cover the cost of replacing the LSL on private property. As a result, there is no cost to property

owners. See here for more information.

Inviting property owners where partial LSLRs had been conducted in the past to fully replace the remaining

lead portion. The cost is subsidized between 50% and 100% based on the resident’s income. The city desig-

nated $2 million for each of the first two years of this effort. See here for more information.

potential disparities. Fortunately, Washington, DC
has begun to take action by effectively banning par-
tial LSLRs and going back to fully replace LSLs that

were only partially replaced in the past.

The federal government

Congress has made significant strides in recent
years in providing access to more funding for utili-
ties for infrastructure work, especially with its Water
Infrastructure Finance Improvement Act. However,

the investment still falls short of the need for regular
infrastructure improvements and LSLR.

Without effective customer-assistance
programs, low-income households are likely
to struggle to pay increased rates.

In addition, most of the financial support provided by
the federal government consists of loans, not grants,
forcing utilities to incorporate the cost into their rates
charged to customers. Without effective customer-as-
sistance programs, low-income households are likely
to struggle to pay increased rates. The situation will

be even more difficult for utilities that primarily serve
low-income communities—rural and urban—because
many of their customers cannot bear the costs.

The federal government needs to step up, support the
overall effort, and put a special emphasis on low-in-
come and minority communities for assistance.

See our public comments for specific recommendations
to the EPA to strengthen the LCR.

States

To make progress on LSLR, it is critical to have a solid
estimate of the number of LSLs in each state. EPA’s
proposed LCR will help states—and the public—get
that information, and the results will be included in
the agency’s next update to its drinking water infra-
structure needs assessment.

In the meantime, it’s fortunate that many of the
states in the Midwest, Mid-Atlantic and Northeast
(which have the majority of LSLs in the country) have
adopted proactive policies to support LSLR, including
limiting partial LSLR, with Michigan leading the way.

States need to redouble their efforts, especially in
light of the economic benefits of LSLR and the envi-
ronmental justice challenge. And they need to provide

Funding and other tools to better support low-income
and minority communities.

Communities and drinking
water utilities

Utilities should consider options to limit partial LSLR
and ensure balanced participation in customer-initi-
ated programs, considering barriers to participation
in full LSLR. Cities (including elected officials, water

Lead Pipes and Environmental Justice
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utilities, health departments, and neighborhood lead-
ers) should look to Washington, DC’s new policy as
a model to address partial LSLR, or Denver Water,
which recently committed to replacing all LSLs in its

system at the expense of the water utility, or Greater

Cincinnati Water Works, which has provided a need-
based subsidy since 2017.

Conclusion

Eliminating lead pipes needs to be a national priority
to protect public health, and that work must be a part
of the overall investment in the infrastructure that
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delivers safe drinking water to more than 11,000 com-
munities across our nation that still have lead pipes.

We have seen significant progress in many communi-

ties, with states and the federal government providing
critical—albeit insufficient—support. But, as our study
of Washington, DC makes clear, communities need

to recognize the unintended consequences of LSLR
programs that effectively facilitate access by wealthy
households but leave low-income and minority house-
holds behind. Achieving health equity and environ-
mental justice in LSL replacement is essential, not only
because all children and communities deserve to bene-
fit from reductions in lead exposure, but because these
residents already bear a disproportionate burden.
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EXECUTIVE SUMMARY

Executive Summary

Lead is a highly toxic contaminant that may damage neurological, cardiovascular, immunological,
developmental, and other major body systems (USEPA, 2013). No safe level of lead exposure has
been identified. Children are at higher risks from the effects of lead than adults because of differences
in physiology and behavior (USEPA, 2013). Health risks among children include a range of
neurological effects, including decreases in intelligence and increases in attention problems. Health
risks among adults include increased risk of cardiovascular mortality (USEPA, 2013).

The U.S. Environmental Protection Agency developed the proposed Lead and Copper Rule Revisions
(LCRR) to reduce exposure to lead and copper in drinking water. Lead does not naturally occur in
drinking water. Instead, lead comes from lead pipes, faucets, and fixtures. It can dissolve in water that
passes through plumbing systems or enter water as flakes or small particles. To keep lead from
entering the water, EPA requires some water systems to treat water using chemicals that keep the lead
in place by reducing corrosion. This type of treatment is called corrosion control. When corrosion
control alone is not sufficient to control lead exposure, EPA requires systems to educate the public
about risks of lead in drinking water and to replace lead service lines.

The proposed LCRR would improve the protection of public health by reducing exposure to lead in
drinking water. The proposed LCRR would strengthen procedures and requirements related to health
protection and the implementation of the existing Lead and Copper Rule (LCR) in the following
areas: lead tap sampling; corrosion control treatment; lead service line replacement; consumer
awareness; and public education. The proposed LCRR includes new requirements for community
water systems to conduct testing for lead in drinking water and conduct public education in schools
and child care facilities. The proposed LCRR does not include revisions to the copper requirements of
the existing LCR.

This report provides the results of an evaluation of the impact of the proposed LCRR from an
environmental justice perspective. The evaluation addresses the following three questions
recommended in the Technical Guidance for Assessing Environmental Justice in Regulatory Analysis
(USEPA, 2016a):

e Are there potential environmental justice concerns associated with environmental stressors
affected by the regulatory action for population groups of concern in the baseline?

e Are there potential environmental justice concerns associated with environmental stressors
affected by the regulatory action for population groups of concern for each regulatory option
under consideration?

e For each regulatory option under consideration, are potential environmental justice concerns
created or mitigated compared to the baseline?

Exhibit ES-1 provides a summary of the evaluation topics, methods, and findings.

Abt Associates I pg.iii



EXECUTIVE SUMMARY

Exhibit ES-1. Summary of Environmental Justice Evaluation Topics, Methods, and

Findings.

Evaluation Topic

Evaluation Method

Findings

Are population groups of concern

(e.g., minority and low-income
populations) disproportionately exposed
to lead and copper in drinking water
delivered by water systems?

Case study of blood lead levels
and minority status

Statistical analysis of child
income, minority status, and
housing vintage (proxy for lead
service lines)

Higher blood lead levels observed among
minority populations

Higher proportion of low-income children
in older housing likely to have lead
service lines

Are minority and low-income
populations disproportionately affected
by the proposed LCRR?

lllustrative estimates and
discussion of health risk
reductions for rule provisions

System-wide changes that benefit all
customers will also benefit minority and
low-income populations.

Household-level changes that depend on
ability-to-pay will leave low-income
households with disproportionately higher
health risks

Do the proposed LCRR effects create or
mitigate baseline environmental justice
concerns?

Qualitative discussion of how
revisions might affect minority or
low-income households with
baseline disproportionate risk

In general, the proposed LCRR should
reduce health risks primarily at systems
with lead service lines, which could
address baseline disproportionate risk
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1. Introduction

To provide technical support to the U.S. Environmental Protection Agency (EPA or Agency), Abt
Associates evaluated the environmental justice implications of the proposed Lead and Copper Rule
Revisions (LCRR), which would reduce exposure to lead in drinking water. EPA defines environmental
justice as “the fair treatment and meaningful involvement of all people regardless of race, color, national
origin, or income with respect to the development, implementation, and enforcement of environmental
laws, regulations, and policies” (USEPA, 20164, p. 1). The EPA further defines the term “fair treatment”
to mean that “no group of people should bear a disproportionate burden of environmental harms and risks,
including those resulting from the negative environmental consequences of industrial, governmental, and
commercial operations or programs and policies” (USEPA, 2014, p. 3). Finally, the EPA notes that for
analytical purposes, a potential environmental justice concern refers to “disproportionate and adverse
impacts on minority populations, low-income populations, and/or indigenous peoples that may exist prior
to or that may be created by the proposed regulatory action” (USEPA, 2015, p. 10).

The framework for evaluating the impact of a Proposed LCRR on environmental justice comes from the
three questions recommended in the Technical Guidance for Assessing Environmental Justice in
Regulatory Analysis (USEPA, 2016a):

e Are there potential environmental justice concerns associated with environmental stressors affected
by the regulatory action for population groups of concern in the baseline?

e Are there potential environmental justice concerns associated with environmental stressors affected
by the regulatory action for population groups of concern for each regulatory option under
consideration?

e For each regulatory option under consideration, are potential environmental justice concerns created
or mitigated compared to the baseline?

Applying these questions to the proposed LCRR, the EPA evaluated the following research questions:

e Are population groups of concern (e.g., minority populations and low-income populations)
disproportionately exposed to lead and copper in drinking water delivered by drinking water systems?

e Are population groups of concern disproportionately affected by the proposed LCRR?
e Do the disproportionate effects — if any — create or mitigate baseline environmental justice concerns?
1.1 Background

EPA is revising the National Primary Drinking Water Regulation (NPDWR) established for lead under
the Lead and Copper Rule (LCR) to improve public health protection by reducing exposure to lead in
drinking water. Under the Safe Drinking Water Act (SDWA), EPA establishes a non-enforceable health-
based maximum contaminant level goal (MCLG). Because there is no known safe level of lead in
drinking water, the MCLG for lead is zero. EPA also establishes NPDWRs using either an enforceable
maximum contaminant level (MCL) or a treatment technique to protect public health. The LCR is a
treatment technique rule. For lead, it includes an action level (AL) of 0.015 milligrams per liter (mg/L)
[15 parts per billion (ppb)] for lead, based on the 90th percentile of the distribution of tap samples
collected at customer locations having lead service lines (LSLs), lead soldered copper piping, or plumbing
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materials representative of those found in the distributions system. In the event of an action level
exceedance (ALE) the system is required to conduct a number of actions to reduce customer lead
exposure.

Tap sampling is necessary because lead is generally not present in source water at levels of concern (i.e.,
surface water or ground water used as drinking water sources). Instead, lead enters drinking water when
the water comes into contact with service lines, pipes, and fixtures that contain lead. Therefore, the
regulations require public water systems (PWSs) that are either community water systems (CWSs) or
non-transient non-community water systems (NTNCWSs) to monitor water quality at customer taps.® If
the 90th percentile of the samples exceeds an AL of 0.015 mg/L for lead, then a system must implement
corrosion control treatment if it is not already in place, conduct source water monitoring/treatment,
conduct PE, and/or lead service line replacement (LSLR) in the distribution system.

The use of materials that have the potential to increase lead concentrations in drinking water have
generally declined over time. Statutory and regulatory changes over time have reduced the presence of
lead in potable water and plumbing materials.

1.2 Lead and Copper Regulation

The EPA promulgated MCLGs and a treatment technique standard for lead and copper — including the
ALs —on June 7, 1991 (USEPA, 1991). The EPA proposed minor revisions to the NPDWRs in 1996
(USEPA, 1996) and finalized these minor revisions on January 12, 2000 (USEPA, 2000), and again
proposed minor revisions on July 18, 2006 (USEPA, 2006) and finalized them on October 10, 2007
(USEPA, 2007). None of these revisions affected the AL, MCLG, or the rule’s basic requirements.
Rather, they clarified or revised elements such as tap monitoring requirements and notification
requirements.

Other legislation affecting lead content includes the 1986 Amendments to the SDWA (42 U.S.C.
300g-6), which, after June 19, 1986, prohibited the use of materials that were not lead free in potable use
applications [section 1417 (a)] and defined lead-free materials [section 1417 (d) (1) — (3)], including
limiting the lead content in pipe and pipe fittings to 8.0 percent lead content. Subsequent legislation — the
2011 Reduction of Lead in Drinking Water Act — further reduced the allowable lead content in potable
use materials to a weighted average of 0.25 percent with respect to wetted surfaces, effective January 4,
2014.

Although new LSLs could not be installed after 1986, millions of old LSLs remain in service. The
number of LSLs installed prior to 1986 is unknown as is the number of lead service lines that remain in
service today. Based on a survey of utilities throughout the nation, Cornwell et al. (2016) estimated that
there were about 6.1 million lead service lines serving 15 to 22 million people in service.

1. A PWS provides water for 15 or more service connections or serves 25 or more of the same people at least 60
days a year. A CWS is a PWS that serves its population year-round. Non-CWSs do not serve customers year-round,
but NTNCWSs serve 25 or more of the same people at least 6 months of the year (e.g., schools).
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The proposed LCRR would strengthen public health protection and improve implementation of the
regulation in the following areas: lead tap sampling; corrosion control treatment (CCT); lead service line
replacement (LSLR); consumer awareness; and public education (PE).

1.3 Document Outline

This report contains the following:

e Section 2 discusses baseline environmental justice concerns, including providing case study evidence
of proportionally higher health risks of lead in drinking water among minority and/or low-income
populations, and an analysis of national demographic data

e Section 3 provides a qualitative review of the proposed LCRR with respect to environmental justice
concerns, including whether the regulatory requirements are expected to address or exacerbate any
baseline concerns

e Section 4 provides a summary of the overall environmental justice implications of baseline conditions
and the potential effect of the proposed LCRR with respect to lead in drinking water.
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2. Baseline Lead and Copper Exposure

EPA’s environmental justice evaluation framework first requires a review of whether baseline conditions
give rise to environmental justice concerns. In the case of lead and copper in drinking water, the key
guestion is whether minority populations and/or low-income populations bear disproportionate health
risks of exposure to lead and copper through drinking water. There are two factors to consider. First, are
these populations more likely to have higher concentrations of lead and copper in their drinking water
(i.e., is their marginal exposure to lead and copper in drinking water higher)? Second, are these
populations likely to have higher exposure to lead and copper from other sources (i.e., is their overall
exposure higher because of other sources of lead and/or copper)?

In the following sections, we focus on exposures to lead rather than to copper. In Sections 2.1 and 2.2, we
discuss the health risks and routes of exposure to lead. Next, in Sections 2.3 to 2.5, we provide evidence
of differential exposures to lead in environmental justice populations.

2.1 Health Risks of Lead Exposure
USEPA (forthcoming) describes the health risks of lead exposure as follows:

Exposure to lead is known to present serious health risks to the brain and nervous system
of children. Lead exposure causes damage to the brain and kidneys and can interfere with
the production of red blood cells that carry oxygen to all parts of the body. Lead has acute
and chronic impacts on the body. The most robustly studied and most susceptible
subpopulations are the developing fetus, infants, and young children. Even low level lead
exposure is of particular concern to children because their growing bodies absorb more
lead than adults do, and their brains and nervous systems are more sensitive to the
damaging effects of lead. The EPA estimates that drinking water can make up 20 percent
or more of a person’s total exposure to lead (56 FR 26548, June 7, 1991). Infants who
consume mostly mixed formula made from tap water can, depending on the level of lead
in the system and other sources of lead in the home, receive 40 percent to 60 percent of
their exposure to lead from drinking water used in the formula. Scientists have linked
lead’s effects on the brain with lowered 1Q and attention disorders in children. During
pregnancy, lead exposure may affect prenatal brain development. Lead is stored in the
bones and it can be released later in life. Even at low levels of lead in blood, there is an
increased risk of health effects in children (e.g., <5 micrograms per deciliter) and adults
(e.g., <10 micrograms per deciliter).

The 2013 Integrated Science Assessment for Lead (USEPA, 2013) and the U.S.
Department of Health and Human Services’ National Toxicology Program Monograph on
Health Effects of Low-Level Lead (National Toxicology Program, 2012) have both
documented the association between lead and adverse cardiovascular effects, renal
effects, reproductive effects, immunological effects, neurological effects, and cancer. The
EPA’s Integrated Risk Information System (IRIS) Chemical Assessment Summary
provides additional health effects information on lead (USEPA, 2004a). For a more
detailed explanation of the health effects associated with lead for children and adults see
Appendix D of the Economic Analysis (reference EA).
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2.2 Routes of Exposure to Lead

Individuals are commonly exposed to lead via ingestion and inhalation. Dermal exposure to lead is not a
primary route of exposure in the general U.S. population (ATSDR, 2007). Ingestion of lead can occur
from multiple sources. Drinking water may be a significant source of lead exposure for individuals who
live or work in buildings with LSLs and other plumbing fixtures that contain lead (ATSDR, 2007).
Ingestion of certain foods — particularly those that may be grown in lead-contaminated soils, such as fruits
and vegetables — is another source of exposure to lead (ATSDR, 2007). Contaminated soils can also result
in lead exposures directly via incidental ingestion or inhalation of soils (ATSDR, 2007). Deteriorating
lead-based paint in homes can also form chips that may be directly ingested by infants and children
(ATSDR, 2007). Lead paint removal or sanding can also result in inhalation of contaminated dust.
Additionally, along with lead-based paint, soil lead contributes to the contamination of indoor dust lead
(ATSDR, 2007). As is the case with soil, dust may be incidentally ingested or inhaled (ATSDR, 2007).
Although lead concentrations in ambient air have decreased in recent years, the inhalation of air is another
source of exposure to lead, particularly near point sources (e.g., factories that emit lead; USEPA, 2013).

Routes of exposure to lead can depend on life stage and other factors. Because infants and children
exhibit hand-to-mouth behaviors, they are likely to be exposed to lead via household dust. This is a
primary route of exposure to lead dust in the majority of U.S. children (USEPA, 2013). Prenatal
exposures to lead can also occur, particularly as a result of biological changes in pregnancy that increase
the chances of lead being released from maternal bones and transferred to fetuses (ATSDR, 2007). The
maternal transfer of lead can also occur during breastfeeding (ATSDR, 2007). Adults working in
industries that use lead may be exposed to it through dermal pathways (ATSDR, 2007). Cigarette
smoking can also increase exposures to lead (Jain, 2016).

2.3 Drinking Water Lead Exposure as an Environmental Justice Issue

The best available national data that characterize exposure to lead in drinking water are the monitoring
data collected by EPA. As noted above, systems collect samples from household taps and aggregate the
results, reporting a 90th percentile to their primacy agencies. EPA collects these values and makes them
publicly available via the federal version of the Safe Drinking Water Information System. While these
data are useful in identifying action level exceedances (ALES), historical tap sampling practices may not
have identified ALE in water systems. However, the improved sampling, monitoring, and reporting
required under the proposed LCRR would better identify areas of concern. Unfortunately, there is no
national database of LSL locations or other lead sources in home plumbing. To identify potential LSL
locations, the analysis examines housing construction year or age, a broad indicator of potential lead
plumbing exposure, along with other cumulative lead risks.

Abt Associates pursued the following routes of inquiry:

e We searched the literature for information on blood lead levels in environmental justice populations,
as well as case studies on the impact of changes in drinking water lead exposure among children in
different demographic groups (Section 2.4).

e We reviewed national demographic and housing age data to determine if there are patterns that
suggest potential for a baseline environmental justice concern. One of the main sources of lead in
drinking water is the presence of LSLs, and — because older housing is more likely to have LSLs than
newer housing — housing vintage is a useful indicator of the potential risk of exposure to lead in
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drinking water. Housing vintage is also related to the presence of lead-based paint, which is both a
confounding factor in efforts to detect a relationship between blood lead levels and drinking water
exposure, and an exacerbating risk factor if minority and/or low-income populations
disproportionately live in older housing units that have both lead paint and LSLs (Section 2.5).

2.4 Research on Lead Exposure in Environmental Justice Populations

We searched the literature for evidence of disparities in blood lead levels between environmental justice
populations and the general U.S. population. Prior research on blood lead levels has shown that
environmental justice factors such as race and income tend to impact levels of exposure. Based on
available data, it is usually not possible to apportion these differences in blood lead to exposure from a
specific source (e.g., drinking water lead). Nevertheless, the research demonstrates that there are pre-
existing disparities in lead exposure. Because of these pre-existing differences, the same marginal
increase in drinking water lead exposure may be more likely to result in adverse health effects, or in blood
lead levels that exceed the Centers for Disease Control and Prevention’s level of concern of 5 micrograms
per deciliter (ug/dL).

2.4.1 General Literature

Non-white race has been identified as a risk factor for elevated blood lead levels in numerous studies.
White et al. (2016) conducted a systematic review of the literature on racial and ethnic differences in
blood lead levels of children under 6 years old. In all identified studies that examined mean blood lead
levels in children of different races, black children had higher blood lead levels than children of white or
Hispanic descent (White et al., 2016). For example, in an analysis of National Health and Nutrition
Examination Survey (NHANES) 1999-2004 data, Jones et al. (2009) found that black children had
significantly higher blood lead levels than white and Mexican-American children: 2.58 pg/dL as
compared to 1.7 pug/dL and 1.9 pg/dL, respectively. Likewise, black children were more likely than other
ethnic groups to have elevated blood lead levels (White et al., 2016). Munter et al. (2005) examined
NHANES 1999-2002 data on U.S. adults and found that the odds of having very high blood lead levels
(defined as 10 pg/dL) were significantly higher for non-Hispanic black adults [odds ratio (OR): 2.91, 95%
confidence interval (CI): 1.74-4.84] and Mexican-American adults (OR: 3.26, 95% CI: 1.83-5.81) than
for non-Hispanic white individuals.

Poverty has also been found to be a risk factor for lead exposure. In a recent analysis of blood lead levels
in children from a large national clinical laboratory database, McClure et al. (2016) found significant
associations between blood lead levels and poverty levels in children. Children living in areas in the
highest quintile of poverty level? were significantly more likely (OR: 2.85, 95% CI: 2.79—2.91) than
children in areas with the lowest levels of poverty to have high blood lead levels (defined as > 5 pg/dL).
Similar results were found when comparing the proportion of children with very high blood lead levels
(defined as 10 pg/dL) across poverty levels. In an analysis of NHANES 2003-2012 data on children and
adolescents aged up to 19 years old, Jain (2016) found that blood lead levels significantly decreased as
income increased (p < 0.01).

2. Defined as ZIP codes in which > 52.0% of households have a poverty-income ratio below 1.25. The poverty-
income ratio is defined as the ratio of income to the federal poverty level. A ratio of 1.00 or lower indicates that a
household meets the federal definition of poverty.
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Race and income can also interact to affect blood lead levels. Moody et al. (2016) conducted a study of
children in metropolitan Detroit. In neighborhoods with the highest levels of poverty, there were no
significant differences in blood lead levels between non-Hispanic black and non-Hispanic white children.
However, differences in blood lead levels between these groups increased with increasing levels of
socioeconomic status (Moody et al., 2016).

Findings of elevated blood lead levels in low-income and minority populations are consistent with
research on the lead sources and exposure routes outlined in Section 2.2. For example, data from the 2005
American Housing Survey suggest that non-Hispanic black individuals are more than twice as likely as
non-Hispanic whites to live in moderately or severely substandard housing (Leech et al., 2016).
Substandard housing is more likely to present risks from deteriorating lead-based paint (White et al.,
2016). Additionally, minority and low-income children are more likely to live in proximity to lead-
emitting industries and to live in urban areas, which are more likely to have contaminated soils (Leech

et al., 2016). Higher maternal blood lead levels can lead to greater releases of lead to fetuses during
pregnancy and to babies during lactation (Leech et al., 2016).

2.4.2 Flint — Effect of Change in Water Source on Blood Lead Levels

Events in Flint, Michigan, provide some evidence of a link between water quality and blood lead levels.
In 2014, the City of Flint temporarily changed its water source from the Detroit Water and Sewerage
Department to the Flint River. Water from the Flint River is highly corrosive, but no corrosion inhibitor
was added when the change in water source occurred. Under corrosive conditions, lead is more likely to
leach from old LSLs. Increases in water lead levels were observed following the switch (Edwards et al.,
2015). To investigate the impact of these increases, Hanna-Attisha et al. (2016) obtained blood lead level
data from Flint’s Hurley Medical Center for the period before January 1 to September 15, 2013 and after
January 15 to September 15, 2015, when the switch in water sources occurred. Children living inside (n =
1,473) and outside (n = 2,202) Flint were included in the study, with the latter group serving as a
comparison. Hanna-Attisha et al. (2016) used a geographic information system (GIS) to geocode an
address for each child, and to estimate blood lead levels across time throughout the study area. The
authors divided Flint into two categories based on water lead sampling maps: high water lead level Flint
and lower water lead level Flint. To examine the impacts on environmental justice populations, Hanna-
Attisha et al. (2016) also developed a measure of overall neighborhood-level socioeconomic disadvantage
for each area from variables on maternal and social deprivation.

Hanna-Attisha et al. (2016) found a statistically significant increase in the proportion of children in Flint
with elevated blood lead levels (defined as > 5 pg/dL) following the switch in water source: 2.4% of
children had elevated blood lead levels before the switch and 4.9% after the switch. In the areas of Flint
known to have high water lead levels, a larger increase in elevated blood lead levels — from 4.0% to
10.6% — was observed. Statistically significant differences in demographics were observed: African-
American children comprised a greater percentage of total children living in high water lead level Flint
and lower water lead level Flint than outside of Flint (76.8%, 67%, and 24.4%, respectively). Children
living in Flint also had significantly higher overall socioeconomic disadvantage scores. When Hanna-
Attisha et al. (2016) compared pre-switch blood lead data across regions, they found that children living
in Flint had a pre-existing disparity in lead exposures: the percentage of children in Flint with elevated
blood lead before the switch was 2.4%, whereas it was 0.7% outside of Flint. The Flint case study thus
demonstrates that increases in drinking water lead levels can have a disproportionate impact on
environmental justice populations.
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2.5 National Demographic and Housing Vintage Data

We used two databases to evaluate whether the national data indicated that minority populations or low-
income populations have disproportionate health risks of exposure to lead in drinking water. The
following sections describe the databases and findings.

2.5.1 EJSCREEN

EPA’s EJSCREEN tool (USEPA, 2017a), the Environmental Justice Screening and Mapping Tool,
provides a nationally consistent dataset with mapping and screening tools that combine environmental
and demographic indicators to aid in screening for environmental justice issues. EJSCREEN includes an
indicator for lead paint based on housing age, and for lead in air. There is currently no indicator for LSLs
or other lead in drinking water risk factors.

We began by linking the demographic indicators in EJSCREEN to housing vintages in census block
aggregate data (Manson et al., 2017). Housing vintage is an indicator for risk of LSLs, lead solder, and
leaded brass fixtures (Rabin, 2008). Sandvig et al. (2008) estimated that 50 percent to 75 percent of lead
in drinking water comes from LSLs, while the remainder comes from leaded solder, brass/bronze fittings,
galvanized piping, faucets, and water meters. LSLs were installed through the 1980s, with decreases in
the number of installations in the decades following 1930. Lead solder was used for residential plumbing
through the 1980s and, again, this use of lead decreased over time (Rabin, 2008).

EJSCREEN data are publicly available and can be used to examine, on a census block level, the
relationship between disadvantaged groups and housing vintage, along with other risk factors such as
proximity to industrial sites. However, to gain finer detail regarding housing vintage in this analysis, we
used the Integrated Public Use Microdata Series (IPUMS) dataset to link individuals to housing units by
age group.

2.5.2 Public Use Microdata Area

Abt Associates further investigated links between disadvantaged groups and housing vintage using
microdata from the U.S. Census American Community Survey (Ruggles et al., 2018). These data directly
link individuals in different age groups to housing units in different age groups. We weighted counts for
each age group by person weight, and compared demographics by public use microdata area (PUMA).
PUMA are larger than census blocks, but the direct linkages among individuals, age data, and more
detailed housing unit age data provided a more detailed view of linkages between housing age and
demographics.

We examined the spatial distribution of housing among minority populations and people living at or
below 200% of the federal poverty limit. We calculated the demographic percentages by state and region,
and compared these values to the demographic distributions in each housing unit age group in each
PUMA.

Exhibit 2-1 shows results based on all population ages. The percent of people with higher incomes (above
200 percent of the poverty level) living in the newest housing units (built 1980 or later) is 2.53 percentage
points higher than would be expected given demographic averages at the state or regional level. The
higher income minority population is unlikely to live in the oldest housing — especially units built in 1939
and earlier (-3.68). Low-income households are disproportionately more likely to live in older housing. In
particular, white, non-Hispanic, low-income populations are disproportionately living in housing built
before 1950 (ranging from 3.94 to 4.03).
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Exhibit 2-1. Percent Difference from Equal Distribution by Housing Age for Population of
All Ages.

Housing Housing | Housing Housing Housing

Population Poverty and Race/ Built Built Built Built Built Housing Built
Ethnicity Status 1939 or Earlier | 1940-1949 | 1950-1959 | 1960-1969 | 1970-1979 | 1980 or Later
Minority -3.68 -1.93 -1.75 -1.50 -1.41 1.36
White, non-Hispanic -1.39 -4.09 -1.72 -2.38 -2.86 1.18
Minority 1.13 1.98 0.92 2.13 2.61 -0.71
White, non-Hispanic 3.94 4.03 2.55 1.75 1.66 -1.83

Note: A negative difference indicates that the demographic group has fewer individuals living in a housing vintage
than expected if the housing distribution equaled state demographic averages.

Source: IPUMS (Ruggles et al., 2018).

Exhibit 2-2 shows the same type of results for children under the age of 12. Children in higher income
households are more likely to live in newer housing than older housing. Children in low-income
households live disproportionately in older housing, with white, non-Hispanic having the highest percent
differentials in the housing built prior to 1950.

Exhibit 2-2. Percent Difference from Equal Distribution by Housing Vintage for Children
Age 12 and Under.

Housing Housing Housing | Housing Housing Housing
Population Poverty and Race/ Built Built Built Built Built Built
Ethnicity Status 1939 or Earlier | 1940-1949 | 1950-1959 | 1960-1969 | 1970-1979 | 1980 or Later
Minority -3.33 -2.48 .97 -2.24 -2.04 1.72
White, non-Hispanic -0.60 -3.42 217 -3.23 -4.60 3.03
Minority -0.01 1.83 0.98 3.4 4.20 -2.82
White, non-Hispanic 3.93 4.07 3.16 2.06 2.44 -1.93

A negative difference indicates that the demographic group has fewer individuals living in a housing vintage than
expected if the housing distribution equaled state demographic averages.

Source: IPUMS (Ruggles et al., 2018).

Exhibit 2-3 is a heat map showing where children age 12 and under who are minorities and/or
impoverished tend to disproportionately live in the oldest housing units (1939 or older). Areas that are
dark red indicate frequencies that are 20 percentage points higher than expected. At the other end of the
spectrum, blue areas indicate where white/non-Hispanic children who are not impoverished
disproportionately reside in older housing units.

The large PUMA regions reflect areas with low density populations, which may be rural areas with
populations served by either small ground water PWSs or individual wells. The urban areas with larger
PWSs are not readily visible at this scale. Therefore, isolating the PUMA regions that contain urban areas
known to have LSLs may provide more reliable information.
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Exhibit 2-3. Percent Difference from Equal Distribution in Oldest Housing Units for
Children Age 12 and Under.

Legend

Q white, non-hispanic; 1939 or earlier; above poverty line
~ - 20%
1) W 10% - 20%
.i 5% - 10%

2% - 5%
0% - 2%

‘ £3-2%-0%
5% - -2%

-10% - 5%
.-20% - -10%
. < -20%

Red areas show areas where the oldest housing (built 1939 or before) have more minority and/or impoverished
children than expected from regional demographic averages and available housing in each area. Blue areas around
cities show suburban areas rather than the inner city.

Data source: IPUMS (Ruggles et al., 2018).

The available data do not indicate whether the older housing stock has LSLs. A further examination of
regional differences and linkage to areas with known LSLs could better illuminate areas of high disparity.
We developed urban maps for three cities known to have LSLs. The map for Detroit (Exhibit 2-4) shows
that children in minority households and/or low-income households disproportionately live in the oldest
housing units. Orange regions outside the Detroit PUMA indicate that children in minority households
and/or low-income households are somewhat more likely to live in the oldest housing units, but not as
frequently as children inside Detroit.
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Exhibit 2-4. Percent Difference from Equal Distribution in Oldest Housing Units for
Children Age 12 and Under in Detroit.

Detroiti{City;

Legend

E3PUMA boundary within Detroit City

white, non-hispanic; 1939 or earlier; above poverty line
> 20%

. 10% - 20%

5% - 10%

Red areas show areas where the oldest housing (built 1939 or before) have more minority and/or impoverished
children than expected from regional demographic averages and available housing in each area.

Data source: IPUMS (Ruggles et al., 2018).

The map for Chicago (Exhibit 2-5) shows that children in minority households and/or low-income
households disproportionately live in the oldest housing units in most areas of the Chicago PUMA. Areas
of the suburban ring outside Chicago show a wide range of outcomes. In yellow, green, and blue areas,
children in households that are white/non-Hispanic and above the poverty line are more likely to live in
the oldest housing units. Thus, portions of the inner city indicate environmental justice concerns among
children. In the suburbs, health risks may be higher among children in white/non-Hispanic households at
higher incomes.
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Exhibit 2-5. Percent Difference from Equal Distribution in Oldest Housing Units for
Children Age 12 and Under in Chicago.

Legend

CIPUMA boundary within Chicago City

white, non-hispanic; 1939 or earlier; above poverty line
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Red areas show areas where the oldest housing (built 1939 or before) have more minority and/or impoverished
children than expected from regional demographic averages and available housing in each area. Blue areas around
cities show suburban areas rather than the inner city.

Data source: IPUMS (Ruggles et al., 2018).

The distribution in Denver (Exhibit 2-6) is the opposite of Chicago. The central and eastern parts of
central Denver have disproportionately high frequencies of children in white/non-Hispanic, higher-
income households living in the oldest housing units. Children in minority households and/or low-income
households disproportionately live in the oldest housing in west Denver and the surrounding counties.

Thus, all three urban areas have some regions where populations aged 12 and under of environmental
justice concern disproportionately live in the oldest housing units, which may also be units with LSLs.
These regions may be in the city center or in surrounding counties.
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Exhibit 2-6. Percent Difference from Equal Distribution in Oldest Housing Units for
Children Age 12 and Under in Denver.

Legend
EJPUMA boundary within Denver City

white, non-hispanic; 1939 or earlier; above poverty line
- 20%

I 10% - 20%

5% - 10%

[92% - 5%

Red areas show areas where the oldest housing (built 1939 or before) have more minority and/or impoverished
children than expected from regional demographic averages and available housing in each area.

Data source: IPUMS (Ruggles et al., 2018).
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3. Proposed LCRR Impact on Exposure

In this section, we provide a qualitative review of the proposed LCRR with respect to environmental
justice concerns. EPA expects the proposed LCRR will result in health risk reductions through reducing
lead concentrations in drinking water in various ways. Therefore, we begin by describing the relevant
proposed LCRR elements. For each element, we identify whether the potential impact has a
disproportionate effect on environmental justice populations. Then we provide an assessment of the
potential impact on the baseline environmental justice concerns.

3.1 Proposed LCRR Provisions

The proposed LCRR contains several provisions intended to reduce exposure to lead in drinking water
provided by CWSs or NTNCWSs. The proposed LCRR could result in new or optimized corrosion
control treatment (CCT), lead service line removal (LSLR), point-of-use (POU) device installation, or
combinations of these options. Furthermore, NTNCWs would have the option to replace lead-bearing
material as a compliance option. All of these outcomes could reduce the concentration of lead in drinking
water. In addition, there are new provisions for making LSL locations public and for PE to communicate
health risk and mitigation options to at-risk customers, which may result in voluntary customer behavioral
changes that further reduce health risk.

The objective of CCT installation or re-optimization is to reduce lead concentrations throughout a service
area by passivation. Passivation involves coating metal pipes and fixtures to reduce chemical reactivity
along their surface and, thereby, reduce the release of metals including lead.

Systems that already have CCT installed would undertake re-optimization actions under the proposed
LCRR in response to either an ALE or a trigger level exceedance (TLE). An ALE occurs when the 90th
percentile of tap samples exceeds the AL of 15 ug/L (i.e., more than 10 percent of tap samples in a
sampling period are greater than the AL). A TLE occurs when the 90th percentile of tap samples exceeds
the trigger level of 10 pg/L. By reducing the 90th percentile to at or below an ALE or a TLE, the
proposed CCT revisions reduce lead exposure and health risks throughout the distribution system.
Similarly, CCT requirements under the proposed LCRR that might not have occurred under baseline
conditions would result in lower lead levels and health risks.

The proposed LCRR changes several LSLR requirements. It reduces the annual LSLR removal rate goal
from 7 percent to 3 percent for ALEs, but it excludes partial LSLR and “tested-out” lines from counting
toward the annual removal estimate.® It adds LSLR requirements for TLES, but the annual removal goal
will be approved by the primacy agency that regulated a system. Although the proposed changes
encourage full LSLR, partial removals may still occur. A water system may own only part of a lead
service line if the customer owns the line on his/her side of the property boundary. Therefore, achieving
full LSLR may require customer cooperation and cost-sharing. Since the LSLR is expensive, the
customer’s willingness to share costs will depend on the household’s ability-to-pay. Although the
proposed LCRR allows partial LSLR in limited situations, such removals may be unavoidable if low-

3 LSLs are “tested out” when sampling shows lead concentrations at or below 15 pg/L throughout the entire profile
of the service line.
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income households are unable to afford the cost and the system or other agencies do not subsidize LSLR
for low-income households.

CWSs serving 10,000 or fewer people that have an ALE would have the option to implement a POU
program in lieu of adding CCT or conducting LSLR. NTNCWSs that have an ALE would have the
additional option to implement removal of all lead-bearing materials. EPA assumed that POU and
removal of all lead-bearing materials would achieve lead concentrations comparable to having no lead
service lines.

The LCRR proposal includes enhancements to the PE requirements, which may result in voluntary
actions to replace LSLs or otherwise reduce exposure to lead in drinking water. For example, making LSL
inventory information publicly available and distributing PE materials to customers with a LSLs may
result in changed behavior. Behavior changes may include flushing of taps to remove water that has been
in contact with an LSL, using a certified water filter, and customer removal of their portion of the LSL,
which under this proposal requires the water system to remove its portion as well. Such averting
behaviors will depend on several factors, including the ability to access and understand the PE materials,
individual risk preferences, and the ability to afford filters or LSLR. Inventory data may also affect
property values. If the valuation impact is sufficiently large, a seller may be motivated financially to
remove a lead service line prior to listing a property. Low-income households may be disadvantaged in
several ways, including having limited access to information (e.g., no access to online inventory maps or
PE materials not provided in native languages), less ability to afford averting behaviors, and reduced
wealth if property values decline.

3.2 Potential Health Risk Impacts of Rule Elements

This section provides an overview of the health risk reductions by proposed LCRR element. The
assessment approach uses information from the benefits analysis described in USEPA (2019a). For the
purpose of quantifying and valuing the health risk reductions, EPA derived estimates of baseline lead
exposure, concentration-response relationships between drinking water lead concentrations and blood
lead levels, and relationships between blood lead levels and the quantifiable child intelligence quotient
(1Q) endpoint.

First, EPA developed lead concentration estimates for drinking water for seven scenarios based on tap
sampling profile data for multiple systems with different combinations of lead service line and CCT
conditions. There are three lead service line condition options: LSLs are present, partial LSLs are present
(e.g., privately owned LSLs remain, but public LSLs have been removed), and no LSLs. Similarly, there
are three CCT status options: no CCT, partial CCT*, and representative CCT>. Exhibit 3-1 provides the
mean lead concentrations for each scenario. Thus, differences between a system’s baseline scenario (e.g.,
LSL present and no CCT) and the post-Rule scenario (e.g., LSL present with optimal CCT) result in
exposure to different mean lead concentrations.

4 Partial CCT refers to samples for customers of systems that have some pH adjustment and low doses of corrosion
inhibitors, but not optimized corrosion control.

5> Representative CCT refers to samples for customers of systems that use high doses of corrosion inhibitors
considered optimized.
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Exhibit 3-1. LSL and CCT Scenarios, and Simulated Geometric Mean Tap Water Lead
Concentrations and Standard Deviations at the Fifth Liter Drawn After Stagnation for
each Combination of LSL and CCT Status

Simulated Simulated
Simulated Mean of | Simulated SD a of | Geometric Mean | Geometric SD a of

LSL Status CCT Status Log Lead (ug/L) | Log Lead (pgl/L) Lead (pg/L) Lead (ug/L)
LSL None 2.92 1.37 18.62 3.95
Partial LSL None 217 1.38 8.78 3.98
No LSL None -0.29 1.38 0.75 3.98
LSL Partial 242 1.37 11.27 3.94
Partial LSL Partial 1.67 1.37 5.32 3.93
No LSL Partial -0.29 1.38 0.75 3.98
LSL Representative 1.95 1.38 7.01 3.96
Partial LSL Representative 1.19 1.38 3.3 3.96
No LSL Representative -0.29 1.38 0.75 3.98

Source: USEPA, 2019a
SD = standard deviation; estimates reflect “among-sampling event” variability

The mean estimates are from a regression model of tap water lead concentration as a function of LSL presence
(“LSL” or “No LSL"), LSL extent (“Partial”), CCT status, and “profile liter.” Profile liter refers to liter of tap water
collected following stagnation. The simulated values represent the fifth liter drawn after stagnation

EPA used the lead concentrations in Exhibit 3-1 to estimate blood lead levels in children using existing
concentration-response tools. First, EPA combined the drinking water concentrations with lead exposure
data from other pathways in the Stochastic Human Exposure and Dose Simulation Multimedia (SHEDS-
Multimedia) model to generate estimates of daily lead intakes (in pg/day) from various environmental
media (e.g., water and soil) for each year of life. Next, EPA used intakes from each medium multiplied by
applicable absorption factors and summed them to estimate the total daily available lead intake. Lastly,
EPA derived regression equations from the Integrated Exposure and Uptake Biokinetic (IEUBK) model
to relate total available lead intakes to blood lead levels. Using this approach, EPA linked changes in
water lead concentration to changes in blood lead levels, which vary by age as well as lead exposure
(Exhibit 3-2). Adding or optimizing CCT reduces blood lead levels when LSLs are present. Although
partial LSLR results in lower blood lead levels compared to no LSLR, full removal results in the lowest
blood lead levels.

Exhibit 3-2. Modeled SHEDS-IEUBK Geometric Mean Blood Lead Levels in Children for
Each Possible Drinking Water Lead Exposure Scenario for Each Year of Life

Lead Service Corrosion Control Geometric Mean Blood Lead Level (ug/dL) for Specified Year of Life
Line Status Treatment Status 0-1° 1-2 23 3-4 4-5 5-6 6-7
LSL None 3.75 2.60 2.73 2.59 2.56 2.72 2.45
Partial LSL None 243 1.88 1.96 1.89 1.87 1.95 1.69
No LSL None 0.95 1.15 1.16 1.14 1.14 119 0.97
LSL Partial 2.71 2.05 2.20 2.06 2.08 217 1.90
Partial LSL Partial 1.86 1.58 1.65 1.60 1.60 1.66 1.43
No LSL Partial 0.95 1.15 1.16 1.14 1.14 119 0.97
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LSL Representative 2.14 1.75 1.82 1.73 1.75 1.82 1.57
Partial LSL Representative 1.51 1.41 1.45 1.42 1.40 1.46 1.24
No LSL Representative 0.95 1.15 1.16 1.14 1.14 1.19 0.97
POU 0.95 115 1.16 114 1.14 1.19 0.97

Source: USEPA, 2019a.(Exhibit 6-24)

a. This table presents modeled SHEDS-IEUBK blood lead levels in children by year of life. The values represent
the blood lead for a child living with the associated LSL/CCT status. Each year blood lead corresponding to actual
modeled child is summed and divided by 7 in the model to estimate lifetime average blood lead.

b. Because of a lack of available data, blood lead levels for the first year of life are based on regression from
IEUBK for 0.5- to 1-year-olds only.

Next, EPA used estimates of blood lead levels associated with baseline and post-rule CCT and LSL
conditions to estimate changes in intelligence quotient (1Q). The avoided IQ loss estimates incorporate the
relationship between blood lead levels and 1Q (Crump et al., 2013), as shown in log linear equation
below:

10 Loss = 1 x In(2at1),
where:
B = Beta estimate from Crump et al. (2013)
BLL,; = Baseline (pre-Rule) blood lead level (ug/dL)
BLL, = Post-Rule blood lead level (ug/dL).

For lifetime blood lead level measurements, the value of beta is -3.25 (95% confidence interval of -4.66 to
-1.83). EPA included a low-dose linearization to estimate 1Q changes below the lowest blood lead level in
the analysis because small changes in low levels result in large 1Q loss estimates because of the functional
relationship.

For the purpose of the environmental justice analysis, we derived illustrative estimates of avoided 1Q
losses for representative scenario changes. Exhibit 3-3 shows several pairs of baseline and post-Rule
scenarios and simple estimates of avoided 1Q losses in children (aged 0-7 years) based on the blood lead
levels and 1Q loss equation shown above. EPA’s approach to estimating benefits for the proposed LCRR
used a complex 35-year compliance simulation analysis (USEPA, 2019a). The simulation tool randomly
selects baseline system-level lead concentrations from possible CCT and LSL scenarios and gradually
reduces exposure as ALEs or TLES occur. The tool also tracks child age cohorts and exposure levels and
durations. Thus, the blood lead level estimates reflect gradual lead concentration changes and cohort
aging. Our simple estimates are useful for evaluating the potential impact of the Rule on minority or low-
income children relative to other children.
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Exhibit 3-3. Estimates of Avoided IQ Losses in Children Associated with Baseline and
Post-Rule Drinking Water Lead Exposure Scenarios.

Avoided IQ Loss per Child
Associated with Specified Blood Lead
Pre-Rule Drinking Water Post-Rule Drinking Water Level Change

Lead Lead
Conc. LSL Conc. LSL Geometric 25th 75t
(Mg/lL) | Status CCT Status (ug/lL) | Status CCT Status Mean Percentile | Percentile
18.62 |LSL None 0.75 |NoLSL |None 1.90 1.40 2.56
18.62 |LSL None 7.01 |LSL Representative 0.97 0.72 1.29
18.62 |LSL None 0.75 |No LSL |Representative 1.90 1.40 2.56
18.62 |LSL None 0.75 |POU 1.90 1.40 2.56
8.78 |Partial |None 0.75 |No LSL [None 1.10 0.81 1.51
8.78 |Partial |None 3.3 |Partial |Representative 0.66 0.46 0.89
8.78 |Partial |[None 0.75 |No LSL |Representative 1.10 0.81 151
8.78 |Partial |[None 0.75 |POU 1.10 0.81 151
0.75 |No LSL [None 0.75 |No LSL |Representative 0.00 0.00 0.00
0.75 |NoLSL [None 0.75 |POU 0.00 0.00 0.00
11.27 |LSL Partial 0.75 |No LSL |Partial 1.33 0.98 1.82
11.27 |LSL Partial 7.01 |LSL Representative 0.40 0.29 0.55
11.27 |LSL Partial 0.75 |No LSL |Representative 1.33 0.98 1.82
11.27 |LSL Partial 0.75 |POU 1.33 0.98 1.82
5.32 |Partial |Partial 0.75 |No LSL |Partial 0.72 0.54 0.99
5.32 |Partial |Partial 3.3 |Partial |Representative 0.27 0.19 0.38
5.32 |Partial |Partial 0.75 |No LSL |Representative 0.72 0.54 0.99
5.32 |Partial |Partial 0.75 |POU 0.72 0.54 0.99
0.75 |No LSL |Partial 0.75 |No LSL ‘Representative 0.00 0.00 0.00
0.75 |No LSL |Partial 0.75 |POU 0.00 0.00 0.00
7.01 |LSL Representative | 0.75 |No LSL ‘Representative 0.93 0.69 1.27
7.01 |LSL Representative | 0.75 |POU 0.93 0.69 1.27
3.3 |Partial |Representative | 0.75 |No LSL ‘Representative 0.45 0.35 0.61
3.3 [|Partial |Representative | 0.75 |POU 0.45 0.35 0.61
0.75 |No LSL |Representative | 0.75 |POU 0.00 0.00 0.00

This table displays the avoided 1Q loss per hypothetical child associated with blood lead levels at the geometric
mean, 25th percentile and 75th percentile. This table assumes the hypothetical child spends their entire life in either
the pre-rule or the post-rule drinking water concentration in the row. These calculations use the BLLs summarized
in Error! Reference source not found. of the proposed LCRR EA (USEPA, 2019a)
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Exhibit 3-4. lllustrative Estimates of Avoided IQ Losses

Avoided 1Q Loss, Avoided IQ Loss,
Baseline Scenario Post-Rule Scenario Lower Bound Upper Bound
LSL present, no CCT LSL present, Representative CCT 0.84 1.35
LSL present, Partial CCT LSL present, Representative CCT 0.34 0.54
LSL present, Representative CCT | Partial LSL, Representative CCT 0.39 0.73
LSL present, Representative CCT ~ [No LSL 0.79 1.55
Partial LSL, no CCT Partial LSL, Representative CCT 0.58 1.01
Partial LSL, Partial CCT Partial LSL, Representative CCT 0.22 042
Partial LSL, Representative CCT No LSL 0.37 0.82

Source: lllustrative estimates of avoided 1Q loss based on the corresponding age-based blood lead levels in Exhibit
3-2 and the 1Q loss function. Lower and upper bound estimates reflect the lowest and highest differentials across the
age-based blood lead levels.

LSL = lead service lines; CCT = corrosion control treatment

Based on the illustrative estimates of avoided IQ loss, it seems that the largest 1Q impacts will accrue to
systems with full LSLs that implement either CCT or LSLR (or POU in lieu of either CCT or LSLR). An
important distinction between CCT and LSLR is that the CCT impacts will accrue to children in all
customer households that have LSLs, but the LSLR impacts will only affect the subset of households
where LSLs are removed. Another important distinction is that LSLR impacts are irreversible, whereas
leaving LSLs in place results in some risk that future water treatment system upsets that adversely affect
water quality could temporarily increase lead concentrations.

Therefore, the environmental justice implications for minority or low-income children through age seven
are somewhat mixed. CCT addition or optimization is more likely to uniformly benefit an entire service
population regardless of income or minority status. Post-Rule blood levels will remain slightly higher for
customers who have partial or full LSLs compared to customers who do not have a LSL. Furthermore, the
children in households with partial or full LSLs remain at risk of higher lead exposure in the event of a
system upset that causes scale removal. Conversely, LSLR strategies are more likely to benefit children in
households that can afford to pay the private costs of full line removal, which may not be affordable to
low-income households.

3.3 Potential Effect of Proposed LCRR on Baseline Environmental Justice
Concerns

As noted in Section 2, case study data and national demographic data indicate the potential for a baseline
environmental justice concern of disproportionate exposure to lead in drinking water among minority
populations and low-income households that live in older housing stock. Older housing stock is more
likely to have LSLs, which tend to increase lead concentration based on the mean estimates shown in
Exhibit 3-1. In addition, older housing stock is more likely to have lead paint than newer housing units.
Thus, minority or low-income system service populations living in older housing units have higher lead
exposure risk from both drinking water and lead paint sources. This section addresses whether the
proposed LCRR mitigates or exacerbates this baseline environmental justice concern.

Exhibit 3-1 shows that the higher lead mean concentrations occur at systems with LSLs. Systems with
higher mean concentrations also have a higher likelihood of exceeding the ALE or TLE. Therefore, it is
likely that the systems implementing the incremental CCT and LSLR changes under the proposed LCRR
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are largely those with LSLs. Thus, the proposed LCRR likely targets systems that serve households of
environmental justice concern for health risk reductions.

EPA’s economic analysis of the proposed LCRR provides limited information to assess whether there are
disproportionate impacts on populations of concern. It does not contain sufficient spatial information to
evaluate whether reductions in lead exposure occur in areas with disproportionate numbers of populations
of concern. Benefits estimates reflect the assumption that risks at the entry point level are uniform
throughout a service area, which may not be the case if only part of the service area has LSLs and/or more
prevalent lead-bearing materials. The quantitative analysis suggests that 1Q impacts of CCT addition or
re-optimization will be greater for customers with LSLs compared to those with partial or no LSLs.
Nevertheless, the proposed rule blood lead levels will likely be higher among customers who continue to
have partial or full LSLs than those without lead lines.
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4. Conclusions

This section provides a summary of the environmental justice implications of baseline conditions and the
potential effect of the proposed LCRR.

4.1 Baseline Conditions

Based on literature search and analysis of national income and housing age data, population groups of
concern (e.g., minority and low-income populations) appear to be disproportionately exposed to the risks
of lead in drinking water delivered by CWSs. In areas where lead in drinking water may increase blood
lead levels in children, social disadvantage has been a risk factor (see Section 2.4). Among children, this
risk may come from a higher-than-expected proportion of children in low-income households living in
older housing that may have LSLs, lead solder, and leaded plumbing components and fixtures (see
Section 2.5).

Older housing also contributes to the cumulative risk of lead exposure through lead paint and
contaminated soil. Individuals exposed to lead through these sources may be at a higher risk of adverse
health outcomes when lead concentrations in drinking water increase.

4.2 Proposed Rule Impact

We evaluated the environmental justice implications of the proposed LCRR from two perspectives. First,
we evaluated whether the Rule provisions alone — regardless of baseline environmental justice concerns —
would disproportionately affect minority or low-income populations. Second, we evaluated whether the
proposed LCRR provisions could be expected to mitigate or exacerbate baseline environmental justice
concerns.

Regarding the first evaluation, we determined that some current rule provisions would not
disproportionately affect environmental justice populations. In particular, provisions such as CCT
changes or long-term POU programs that reduce health risks for the entire service population regardless
of minority or income status do not disproportionately advantage or disadvantage minority or low-income
populations. Other provisions, however, may result in disproportionate health risk reductions among
higher-income populations. These include LSLR programs that require customers to pay a portion of the
removal cost and provisions that could lead to voluntary averting behaviors. To the extent averting
behaviors require household expenditures, low-income households may be less able to afford behavioral
changes that reduce their health risks.

For the second evaluation, we combined the impacts from the first evaluation with the baseline finding
that minority populations or low-income populations may be more likely to live in housing with LSLs.
EPA’s analysis of tap samples indicates that systems with LSLs are likely to have higher baseline mean
lead concentrations. If higher baseline lead concentrations are also likely to result in ALE or TLE and
subsequent efforts to reduce lead risks, then we can conclude that the proposed LCRR in general targets
the higher baseline health risks among environmental justice populations.

The extent to which the realized reduction in health risks mitigates baseline concerns depends on which
provisions systems pursue (e.g., CCT changes or LSLR; EPA’s economic analysis for the proposed
LCRR indicates that CCT changes account for a majority of health risk reduction benefits). This result
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indicates the potential for the proposed LCRR to mitigate disproportional baseline risks borne by low-
income and minority populations.

It is important to reiterate that CCT changes could result in uneven blood lead levels among a service
population in which some households have LSLs and others do not. Furthermore, households with LSLs
also have long-term risks of lead concentration increases in the event of a corrosion control treatment
changes. Therefore, the provisions of the proposed LCRR that best address baseline environmental justice
concerns do not completely mitigate baseline risks.

Conversely, any provisions that depend on affordability may exacerbate environmental justice concerns
among low-income households that have higher baseline health risks. LSLR substantially reduces health
risks in an irreversible way (assuming a filter completely mitigates short-term lead releases after
removal). Only a fraction of the service population benefits from removal — the proposed mandatory
annual removal rate is 3 percent.

4.3 Overall Environmental Justice Conclusion

Exhibit 4-1 provides a summary of the environmental justice analysis for the proposed LCRR. In
evaluating baseline exposure to lead in drinking water, data indicate that the possibility of a
disproportionately high and adverse human health risk among minority populations and low-income
populations exists. Higher-than-expected proportions of children in minority households and/or low-
income households live in housing built during decades of higher LSL usage. The proposed LCRR seeks
to reduce the health risks of exposure to lead in drinking water provided by CWS and NTNCWS. Because
systems with LSLs are more likely to have an ALE or TLE and, therefore, engage in actions to reduce
lead concentrations, the proposed LCRR should mitigate the baseline environmental justice concerns.

The proposed LCRR, itself, is not expected to have disproportionately high and adverse human health or
environmental effects on minority populations and low-income populations. The proposed revisions
should result in CCT changes at systems with higher baseline lead concentrations. It increases the level of
health protection for all affected populations. The LSLR provision may be less likely than the CCT
provision to address baseline health risk disparity among low-income populations because LSLR may not
be affordable for low-income households. The benefit-cost analysis of the Rule indicates that CCT
changes will account for most of the benefits. Therefore, health risk reduction benefits will be more
uniformly distributed among populations with high baseline health risks, including minority and low-
income households. Thus, the proposed LCRR meets the intent of the federal policy requiring
incorporation of environmental justice into federal agency missions.
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Exhibit 4-1. Summary of Environmental Justice Evaluation Topics, Methods, and

Findings
Evaluation Topic Evaluation Method Findings
Are population groups of concern Case study of blood lead levels | Higher blood lead levels observed among
(e.g., minority and low-income and minority status minority populations
populations) disproportionately exposed | Statistical analysis of child Higher proportion of low-income children
to lead and copper in drinking water income, minority status, and in older housing likely to have LSLs
delivered by drinking water systems? housing vintage (proxy for LSLs)
Are minority and low-income Illustrative estimates and System-wide changes that benefit all
populations disproportionately affected | discussion of health risk customers will also benefit minority and
by the LCRR? reductions for Rule provisions low-income populations
Household-level changes that depend on
ability-to-pay will leave low-income
households with disproportionately higher
health risks
Do the LCRR effects create or mitigate | Qualitative discussion of how In general, the proposed LCRR should
baseline environmental justice revisions might affect minority or | reduce health risks primarily at systems
concerns? low-income households with with LSLs, which could address baseline
baseline disproportionate risk disproportionate risk
4.4  Federal Funds for Water System-Owned and Customer-Owned LSLR

Financial assistance programs are available to provide funding for replacement of the customer-owned
portion of an LSL. There are many federal programs that may be used to fund LSLR programs. The list
and descriptions of the programs below come from USEPA (2019b, pp 26-17).

Drinking Water State Revolving Fund (DWSRF): The DWSRF offers below-market-interest
financing and funding opportunities for LSLR. Through the DWSRF Program, EPA allocates
annual capitalization grants to states. The funds include set-asides that states may elect to use for
drinking water program management and activities. The balance, along with a 20 percent state
match, is placed into a dedicated loan fund to finance eligible water system infrastructure
improvement projects (USEPA, 2018a). EPA’s DWSRF annual allocations for fiscal year 2018
totaled $1.057 billion. States are providing funding from their DWSRF to facilitate LSLR
projects and are taking steps to modify their DWSRF programs to prioritize LSLR.

Water Infrastructure Finance and Innovation Act (WIFIA): The WIFIA established a
program that provides funds to eligible water projects through long-term, low-cost supplemental
loans for regionally and nationally significant projects (USEPA, 2016b). In fiscal year 2018, 39
projects in 16 States and Washington, D.C. were selected and invited to apply for WIFIA loans;
12 of these are to reduce lead or other contaminants in drinking water For example, American
Water Capital Corporation in St. Louis, MO, was invited to apply for $84 million in WIFIA loan
funding to support its project to replace approximately 100 miles of main and adjacent customer-
owned LSLs (USEPA, 2018b). In 2019, the EPA announced the availability of $6 billion for
WIFIA loans and once again prioritized projects that reduce exposure to lead.

Water Infrastructure Improvements for the Nation (WIIN) Act: Under the 2016 WIIN Act,
three new grant programs were established related to reducing lead in drinking water (assistance
for small and disadvantaged communities, reducing lead in drinking water, and lead testing in
school and child care drinking water program) (USEPA, 2019c). In 2017, $100 million was
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approved for communities with a federally declared emergency relating to public health threats
associated with lead or other contaminants in drinking water (USEPA, 2017b).

e Community Development Block Grants (CDBG): The Department of Housing and Urban
Development has administered the CDBG program since 1974 and provides resources for
community development needs. CDBG-funded projects must benefit low- and moderate-income
populations, prevent or eliminate slums or blight, or address urgent community development
needs, particularly those that present an immediate threat to public health or welfare of the
community for which other funding is not available (HUD, no date).
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Executive Summary

The 2017 Minnesota Legislature directed the Minnesota Department of Health (MDH) to “conduct an
analysis to determine the scope of the lead problem in Minnesota's water and the cost to eliminate lead
exposure in drinking water.” In this report, MDH assesses the scope of the lead problem by examining
the extent of lead already in water systems as well as factors that allow lead to get in drinking water.
However, because drinking water systems across the state are diverse and have varying requirements
and resource needs, broad estimates are used to gauge costs.

Addressing lead in drinking water has both costs and benefits. This report estimates costs for removing
the two most significant sources of lead to be between $1.52 billion and $4.12 billion over 20 years.
Estimated benefits associated with removing lead from water include improvements in population
mental acuity and 1Q (and resulting increases in lifetime productivity, earnings and taxes paid). The
projected range of benefits is $4.24 billion to $8.47 billion over 20 years, although there are a number of
reasons to believe these benefits may be underestimated. Therefore, resources allocated to reducing
lead in drinking water would be expected to yield a return on investment of at least twofold.

According to the Centers for Disease Control and Prevention (CDC), no safe level of lead exposure has
been found. Consequently, preventing exposure at any level is now considered the best protective
measure. While anyone may face health impacts when exposed to lead at elevated levels, children are
the most vulnerable due to their developing brains and behaviors. For infants and children, exposure to
lead can cause significant damage to the brain, nervous system, red blood cells, and kidneys.

Lead exposure can happen in several ways, including household exposure to lead-based paint. While
those other potential pathways to exposure merit strong consideration, this report focuses exclusively
on lead exposure via drinking water. Minnesota’s drinking water is provided by private wells and public
water systems (PWSs). Water from PWSs is regulated by the Lead and Copper Rule of the federal Safe
Drinking Water Act as well as other state and federal laws.

The most significant contributor of lead to drinking water is leaching from plumbing. Lead is almost
never found in groundwater or surface water. However, the chemical composition of the water can
influence whether lead leaches from plumbing into drinking water. For example, water with lower pH
levels (more acidic) will be more likely to leach lead out of plumbing. Well and treatment facilities are
not significant contributors of lead to drinking water.

The two most significant sources of lead in Minnesota drinking water are lead service lines, which
generally are controlled by cities, and plumbing fixtures, which generally are controlled by property
owners. There are estimated to be 100,000 lead service lines remaining in Minnesota. Pipes and solder
installed before 1986 could also have high levels of lead. The report concludes with a set of
recommendations for mitigation, ranging from low-cost to high-cost interventions.

Lead in Minnesota Water i



Introduction

This report characterizes potential lead exposure from drinking water and costs of removing lead from
drinking water at each stage of the water delivery system. The 2017/18 Minnesota Legislature, as part of
Clean Water Fund appropriations (Laws 2017, chapter 91, article 2, section 8), required the Minnesota
Department of Health (MDH) to “conduct an analysis to determine the scope of the lead problem in
Minnesota's water and the cost to eliminate lead exposure in drinking water.” The following report
fulfills this reporting requirement.

After an overview of health issues related to lead and the general nature of drinking water systems, this
report presents an analysis organized to mirror the general process of delivering drinking water from
source to a tap. We focused on drinking water at residences, and not at schools, daycare locations or
workplaces. While children do drink water at schools, we do not have sufficient information regarding
the relative exposure compared to that of the home. Additionally, since lead exposure at young ages is
the most damaging, and children typically do not start school until the age of 5, it is likely that overall
potential harm from exposure to lead from drinking water at school is substantially less than that from
the residence. Likewise, workplace exposures will be substantially less than those at residences. Finally,
costs associated with lead in drinking water are assessed.

Given that lead can still be found commonly in the environment, it is important to recognize at the
outset that goals to “eliminate” lead have to be aspirational. In 2000, the federal government released a
coordinated federal strategy to eliminate childhood lead poisoning by 2010 (PTF, 2000). While
significant progress was made, elimination was not achieved. More recently, the U.S. Environmental
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Protection Agency (EPA) is developing a federal strategy to reduce childhood lead exposure and
eliminate associated health impacts (EPA, 2018c). There is optimism for the ability to remove lead from
drinking water in Minnesota based on past successful public health interventions to exclude lead from
gasoline and residential paint and significant progress by other states — but progress is likely to be slow.

Health Issues

Health concerns over lead in water date back to Roman times, where lead was used as an inexpensive
and reliable piping for the network of plumbing that kept Rome supplied with water. In fact, the word
“plumbing” comes from the Latin word for lead, plumbum. The lead pipes that were the arteries of
ancient Rome were forged by smithies whose god, Vulcan, exhibited several of the symptoms of
advanced lead poisoning: lameness, pallor, and wizened expression (Lewis, 1985).

More recently, events in Flint, Mich., revealed the potential for catastrophic public health impacts from
lead. In that case, the community suffered from widespread exposure to elevated levels of lead after the
public water system failed to maintain appropriate corrosion control. Specifically, a change in source
water altered the water chemistry, resulting in an increase in corrosivity of the water and leaching of
lead into drinking water. In 2015, a series of 32 samples were collected in Flint from kitchen cold water

taps and analyzed for lead. All 32 samples were above the EPA “action level” of 15 parts per billion (ppb)
for public water systems (PWSs). The minimum concentration found in the samples was 217 ppb, and

four samples were above EPA’s hazardous waste threshold of 5,000 ppb (Pieper, et. al., 2017).

Historically there was a level of lead exposure Figure 1: Blood Lead Concentrations
presumed to be “safe.” Over the years, Considered Harmful by CDC
however, the level considered safe was lowered
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Children are more susceptible to lead because their bodies absorb metals at higher rates than the
average adult. Children younger than 6 years old are most at risk due to their rapid rate of growth and
ongoing brain development. Exposure to lead can damage the brain, nervous system, red blood cells,
and kidneys. Lead also has the potential to cause lower IQs, hearing impairments, reduced attention
span, hyperactivity, developmental delays and poor classroom performance. The damage from lead
exposure in children is permanent. Fortunately, the negative consequences of lead exposure can be
minimized with good nutrition, a stimulating education and a supportive environment (CDC, 2012).

High blood lead levels in adults have been linked to increased blood pressure, poor muscle coordination,
nerve damage, decreased fertility, and hearing and vision impairment. Pregnant women and their
fetuses are especially vulnerable to lead exposure since lead can significantly harm the fetus, causing
lower birth weight and slowing mental and physical development. For more information on the health
impacts of lead, please see the MDH webpage on Lead (http://www.health.state.mn.us/topics/lead).

Minnesota children are regularly tested for blood lead levels. When elevated blood lead results are
found, lead exposure routes in individual homes are assessed and managed by an established system for
marshalling medical and environmental health resources. Specifics are outlined in Minnesota Statute
(144.9501 — 9512). While lead in drinking water is proportionally becoming a bigger contributing factor
in cases of elevated blood lead levels, lead-based paint dust was found to be a primary contributing
factor for about 75 percent of children with elevated blood lead levels over 15 micrograms of lead per
deciliter of blood (mcg/dL) in 2007. Other sources of lead identified included soil, contaminated spices,
contaminated cultural or religious items such as sindoor powder, swallowed lead-containing metallic
objects, and take-home occupational lead contamination from an adult household member (for
example, lead dust brought home on a parent’s work clothes).

Drinking Water

If a water system in Minnesota has 15 service connections, or serves 25 or more people for at least 60
days a year, it is considered a public water system under the Safe Drinking Water Act (SDWA; 40 CFR
141.2). The EPA has granted MDH primary authority for implementing and enforcing the SDWA in
Minnesota using federal statutes/rules, state statutes (Minnesota Statutes, sections 144.381 to
144.387), and state rules (Minnesota Rules 4720). There are various types of PWSs (Figure 2).

Minnesota has 967 community water systems serving water to people where they live; 731 of these are
municipal water systems (owned by a city/town). Other community water systems include
manufactured home parks, housing developments, nursing homes, and prisons. Minnesota also has
nearly 6,000 noncommunity water systems, which serve water in places that are not long-term
residences. These can be schools, resorts, restaurants, highway rest stops, or state parks.
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Figure 2: Types of Public Water Systems as Defined by the Safe Drinking Water Act

PUBLIC WATER SYSTEM
Provides water to at least 25 people (or 15 service connections)
in places where they live, work, gather and play

& ) 4 N
NONCOMMUNITY COMMUNITY
Provides water to places Provides water
where people work, where people live
gather and play
. 7 S _/
J L
/4
~ ) - )
\ J \ Y
TRANSIENT NONTRANSIENT NONMUNICIPAL MUNICIPAL

Serves at least 25 people
for at least 60 days of

Serves at least 25 of
the same people for

Manufactured home

parks, apartment

Serves at least 25
year-round residents

or serves 15 service
connections used by
year-round residents

buildings, senior living
facilities, prisons and

others with their own
source of water

at least six months
a year (e.g. schools,
offices, factories)

the year, but not the
same people each day
(e.g. restaurants, resorts,
campgrounds)

Drinking water that does not come from a PWS is usually delivered as part of a private well system using
groundwater accessed through a well with a pump. Unfortunately, well water can contain contaminants
that adversely affect health. These may occur naturally, as in the case of arsenic, or as the result of
human activities such as chemical spills, improper waste disposal, improper agricultural practices, or
failing septic systems. Wells that are old, shallow, in disrepair, or improperly located and constructed
are more likely to have unsafe water.

Drinking water, whether delivered from a PWS or a private well, has the highest quality right out of the
well or just leaving the treatment plant. If drinking water stagnates or takes a long time to get from the
source to the tap, water quality and stability degrade and there is a greater potential to change
chemistry, absorb contaminants like lead, and have increased growth of microorganisms. In some areas,
source contaminants must be managed or removed to ensure high-quality drinking water, but this
almost never involves lead.

Corrosion control is essential to assessing lead levels in drinking water. Corrosion is a chemical reaction
causing the dissolution of a material into its environment. It can cause lead and copper concentrations
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to increase by dissolving the metals from pipes and solder into the water within those pipes. Corrosion
control treatment can include the addition of chemicals (e.g., orthophosphates) to create a barrier
between the pipes and the drinking water (protective scaling) or the modification of drinking water
chemistry (pH and hardness) to inhibit the potential for corrosion (AWWA, 2014).

There are a number of legal requirements and guidance materials applicable to reducing lead in drinking
water (see below). They represent a range of laws, rules (enforceable), and guidance (not enforceable)
developed in the past 30 years. Much has been learned over that time regarding lead health impacts,
requiring an ongoing evolution in the way we address lead hazards. These legal requirements are used
to guide efforts to eliminate lead from drinking water in Minnesota.

Regulations and Guidance Governing Lead in Drinking Water

STATE STATUTORY REQUIREMENT

Minnesota Statute (121A.335)
Effective Date: 2018
Applies to: All public and charter schools in Minnesota

Lead Poisoning Prevention Act (MS 144.9501 — 9512)
Effective Date: 1995
Applies to: Children with elevated blood lead

STATE RULES AND CODES

Lead Prohibition in Potable Water-Supply Wells (MR 4725.4750)
Effective Date: 2008
Applies to: Any potable water supply well

State Plumbing Code (MR 4714)
Effective Date: 2015
Applies to: All new plumbing installations performed anywhere in the state

FEDERAL LAWS AND RULES

Lead and Copper Rule (SDWA)
Effective Date: 1991/2007
Applies to: All public water systems

Lead Contamination Control Act
Effective Date: 1988
Applies to: All schools

Reduction of Lead in Drinking Water Act (SDWA)
Effective Date: 2014
Applies to: All public water systems or facilities providing drinking water
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FEDERAL GUIDANCE

3Ts for Schools

1994, 2006: Training, Testing, Telling
2018: Training, Testing, Taking Action
Effective Date: 1994/2006/2018
Applies to: All schools

The Lead and Copper Rule (LCR) of the federal Safe Drinking Water Act has had the greatest impact on
overall lead exposure in drinking water across the state. It was first passed in 1991, updated in 2007,
and applies to PWSs (see EPA, 2018 for additional information). Compliance with the LCR currently is
based on the 90" percentile concentration value being below a threshold of 15 ppb from samples
collected after the water reaches consumers’ taps. Testing under the LCR is based on a tier system, with
the highest priority being individual residences served by pipes and/or piping material containing lead.
Options to reduce lead in the whole system include installing chemical treatment to reduce water
corrosivity or lead leaching, or physically removing/replacing lead pipes and/or lead service lines.
Because the LCR emphasizes a system-wide treatment approach, it does not apply to individual taps.

Compliance with the LCR in Minnesota is managed by public water supplies with technical assistance
from MDH. Efforts to address drinking water hazards proactively are supported by federal funds from
EPA and state funds from the service connection fee and Clean Water Fund. When results from an
individual sampling point within a system are 15 ppb or above, the PWS must provide notice to the
resident within 24 hours. If monitoring rounds indicate increasing trends or if an exceedance occurs,
MDH works with the system to determine the causes of the problem and provide technical assistance.
Water chemistry is closely monitored and adjusted as needed, but due to the complex nature of water
chemistry in the distribution system, it may take time for changes to stabilize and lead levels to drop.
MDH collaborates with operators and city officials to discuss methods to reduce lead and minimize
increases during source water or treatment changes.

Lead in Sources of Water

This section addresses lead issues related to sources of drinking water, including the geology (type of
ground), geography (shape of the ground), hydrology (water flowing over or through ground), land use,
and pumping/removal method right up to the point where the water is leaving the natural environment
and entering the water treatment/distribution system.
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Groundwater

Groundwater underlies the Earth's
surface almost everywhere and may
occur close to the land surface, as in
a marsh, or lie many hundreds of

Figure 3: Aquifers and Wells
feet below the surface.
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words aqua, or water, and ferre, to

bear or carry. Aquifers literally carry
water underground. An aquifer may
be a layer of gravel or sand, a layer
of sandstone or cavernous
limestone, or even a large body of
massive rock, such as fractured
granite, that has sizable openings.
Groundwater is the largest single
supply of fresh water available for
use by humans (USGS, 2018).

While lead is a naturally occurring contaminant, it is not very soluble in water, is nearly immobile in soil,
and is rarely found in appreciable levels in groundwater in Minnesota. A 1999 investigation of 954 wells
across Minnesota found nine wells above 15 ppb, with a median concentration in groundwater of 0.22
ppb. Lead concentrations were highest in the groundwater of the St. Lawrence (median = 2.7 ppb) and
Prairie du Chien (median = 0.50 ppb) aquifers (MPCA, 1999). These aquifers are in southeastern
Minnesota.

Rather than as a direct source, the biggest impact groundwater is likely to have on lead levels in drinking
water comes indirectly from its chemistry, which affects lead in other areas of the system. For example,
water with lower pH levels will be more likely to leach lead out of plumbing.

Surface Water

Minnesota has 12,000 lakes, more than 104,000 miles of streams, and approximately 9.3 million acres of
wetlands. Those lakes, streams, and wetlands are organized into 81 major watersheds, which define the
area of land where all the water that falls in it and drains off it goes to a common outlet (MPCA, 2018).

Of the known aquatic releases of lead to surface water across the country, the largest ones are from the
steel and iron industries and lead production and processing operations (EPA 1982a). Urban runoff and
atmospheric deposition can be significant indirect sources of lead found in the aquatic environment.
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Lead reaching surface waters is usually absorbed by suspended solids and sediments (EPA 1982a), and
therefore not readily available to be in drinking water.

Like groundwater, surface water is very unlikely to be a significant direct source of lead into drinking
water in Minnesota. Also like groundwater, its primary impact on lead levels will be indirectly through its
chemistry, increasing the likelihood of leaching from other areas of the system.

Well Components

A well is the most common way to obtain groundwater for household use. A well is essentially a hole in
the ground, held open by a pipe (or casing) that extends to an aquifer. A pump draws water from the
aquifer for distribution through the plumbing system (Figure 4). The depth to which wells are
constructed is determined by factors such as 1) depth to groundwater, 2) groundwater quality, and 3)
geologic conditions at the well site. Wells in Minnesota range in depth from 15 feet to more than 1,000

feet.
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Because private well owners are not required to submit sample results to MDH for any sampling done
after the construction of a well, there are no statewide data regarding the occurrence of lead in private
well systems. However, a study in 2017 (Wells and Increased Infant Sensitivity and Exposure Study) in
Dakota County examined the potential exposure of residents on private wells to manganese and other
metals. Lead was detected in 144 of 273 outside spigot water samples above the laboratory detection
limit of 0.5 micrograms per liter (ug/L) (53 percent). The maximum concentration found was 111 pg/L,
with five results exceeding the EPA action level of 15 pg/L (Dakota County, 2017).

It is reasonable to assume there are some private well systems with older plumbing fixtures
contributing a small amount of lead to drinking water. The situations most likely to contribute lead
involve areas where water will stagnate for many hours in contact with lead-containing materials (e.g.,
brass) or with very “aggressive” water chemistry (e.g., extreme pH, high dissolved gasses or solids,
different metals in direct contact).

Lead in Distribution Systems

This section addresses lead issues related to drinking water from the point where it leaves the source or
water treatment plant and enters the distribution system through delivery to a service line to a
customer. The distribution system includes an interconnected series of pipes, storage facilities, and
components that convey drinking water (Figure 5) and are designed to meet fire protection needs for an
area. Spanning almost 1 million miles in the United States, drinking water distribution systems represent
the vast majority of physical infrastructure for drinking water supplies, and thus constitute a primary
management challenge from both an operational and public health standpoint (EPA, 2010)

Figure 5: Water Supply Distribution System
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Water Treatment Plants

Depending on the size of the community being served, water treatment plants can process anywhere
from thousands to millions of gallons of water per day. Unless a specific area of a plant is being serviced
or there is a catastrophic failure of the whole system, water in a treatment plant virtually never stops
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moving long enough to accumulate significant levels of lead. Areas in a plant that are serviced or not in
use are flushed thoroughly before being put back online. Therefore, water treatment plants are very
unlikely to contribute lead to drinking water. However, treatment processes may change water
chemistry and in some cases contribute to corrosion downstream in the distribution system.

Water Mains

A water main is any pipe or tube designed to transport drinking water to consumers. The varieties of
water pipes include large-diameter main pipes, which supply entire towns and smaller branch lines that
supply a street or group of buildings. Water mains can range in size from one-inch pipes used to feed
individual buildings up to 12 feet in diameter. Materials commonly used include polyvinyl chloride (PVC),
cast iron, copper, steel, and in older systems concrete or fired clay. Joining individual water pipe lengths
to make up extended runs is possible with flange, nipple, compression, or soldered joints (SSWM, 2018).
No literature could be found documenting potential lead exposure from primary water mains. However,
with the exception of old soldered joints, lead is not likely to be added to drinking water from water
mains due to protective scaling and rapidly moving water.

Water Meters

The risks of lead from water meters is very similar to what occurs in private wells. The older the meter
the more likely it is to have components containing significant levels of lead and, therefore, more likely
to add lead to drinking water. The risk is diminished by the fact that water flows through the meter
regularly, reducing the contact time for the water. While a water meter may add a small amount of lead
in some circumstances (EPA, 2008), it is unlikely to be a significant, consistent source of lead in drinking
water because older meters with potentially higher levels of lead content have likely developed
protective scaling and newer versions must meet lower lead content requirements. Additional study is
needed to better characterize the contribution of water mains and meters to lead in drinking water.

Other Non-Premise Plumbing

The term “non-premise plumbing” refers to any fixture, valve, pump, or other conveyance used to
transport drinking water that is not part of the final delivery point (e.g., house). There are a wide variety
of uses and materials involved in non-premise plumbing. Therefore, specific contributions of lead in an
individual situation needs to be assessed on a case-by-case basis. Older fixtures are relatively more likely
to have higher levels of lead available. Older areas of a distribution system with reduced demand are
more likely to contribute lead due to reductions in flow rate and volume. Demand is related to land use
patterns, types of commercial-industrial activity present in a community, the weather (i.e., lawn
watering), and water use habits of the community (i.e., conservation practices, reuse practices) (EPA,
2002).

Due to the large number of variables, it is not possible to reasonably estimate the average contribution
of non-premise plumbing to lead levels in drinking water statewide. Individual, older, declining systems
have a higher risk that must be assessed on a case-by-case basis. Unless certain specific site conditions
exist (e.g., high levels of lead present and corrosive water conditions), however, non-premise plumbing
is not likely to be a major source of lead in drinking water.
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Lead in Service Lines

This section addresses lead issues related to drinking water from the point where it leaves the
distribution system (typically from a water main) and is delivered to the premise (typically a house or
building). While this is a relatively short and simple path compared to other areas of a drinking water
system, it can be of critical importance because some service lines were made from lead. The terms

n u

“service line,” “service connection,” and “street service” are equivalent. When discussing service lines
made of lead the term lead service line (LSL) will be used, while other general connections between the
water main and an individual property will be referred to as service connections. A service connection
can be defined as “the point of connection between the customer’s piping or constructed conveyance

and the water system’s meter, service pipe, or constructed conveyance.”

Historically, lead was used in service connections because it was less expensive than iron, could more
easily be bent around existing structures without leaking, and allowed more durable connections to
stiffer pipes that expand/contract with temperature. By 1900 more than 70 percent of cities with
populations greater than 30,000 used lead water lines (Rabin, 2008). In Chicago, for example, LSLs were
not only used, but were required until 1986. The current LCR requires a PWS that has a lead exceedance
to replace 7 percent of their existing lead service lines per year.

A number of field studies have demonstrated that a lead service line contributes about 50 percent of the
total mass of lead measured at the tap (Table 1). Because LSLs contribute so significantly to lead in
drinking water, there is a national effort to find and remove them. Due to the nature of water
jurisdictions, however, hazard reduction actions will have to be driven at the state or local level.
Madison, Wis., and Framingham, Mass., have completed removal of LSLs within their jurisdictions.
Twelve states currently have policies that support LSL replacement through a range of requirements and
incentives paid for by rates, grants, state funding, and property owner contributions (EDF, 2018).
Madison, Wis., removed 8,000 LSLs for $15.5 million, Washington, D.C., removed 35,000 LSLs for $400
million, and Boston removed 5,000 LSLs for $15 million.

In addition to LSLs, service lines made of galvanized steel sometimes had a lead “gooseneck” installed to
compensate for expansion/contraction during changing temperatures. The gooseneck is a short piece of
flexible lead pipe between the two stiffer steel lines that reduces breakage during heat
expansion/contraction. These goosenecks can contribute lead to drinking water and should be
addressed as part of LSL removal approaches.
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Table 1. Average Lead Contributions from Lead Service Lines (EPA, 2008)

Field Study masI:‘;’fc';an?T.Spr(ug) cont?i‘ll)zrtaiﬁfl Zof LSL NuTebpeI;g; oL Cost of project
Madison 139 49 % 8,000 $15.5 million
DCWASA 55 57 % 35,000 $400 million

BWSC 31 48 % 5,000 $15 million
Toronto 44 48 % 35,000 N/A
Framingham 110 51% N/A N/A

Note: DCWASA is the District of Columbia Water and Sewer Authority and BWSC is the Boston Water and Sewer Commission.

Figure 6: Water Service Line Ownership
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In the City of St. Paul, ownership of the service line,

whether it be an LSL or other material, is consistent with Figure 6. Most lead services were installed in
homes built prior to 1927. A small percentage of homes built between 1942 and 1947 have lead service
lines. The city has a program whereby a homeowner can have the costs of LSL replacement work on
private property assessed over several years and collected through property taxes. In some
communities, however, residents may have to pay the cost upfront unexpectedly and may be assessed
other costs such as sidewalk repair/installation. This can add up quickly for low-income or fixed-income
residents and have a big impact on their lives.

The exact number of LSLs in Minnesota is not available because, while individual PWSs were required to
develop LSL inventories by the LCR, the results have not been systematically collected and tracked. One
way of roughly estimating the number is by looking at the number of homes built during a specified
period. There are 400,000 homes in Minnesota built before 1940 (U.S. Census). As more was learned
about lead toxicity, most cities moved away from using LSLs by the 1920s (Rabin, 2008). Anecdotal
information gathered by MDH indicates that most LSLs are located in the Twin Cities and Duluth areas.
Therefore, estimating that half of the homes built in Minnesota were in the Twin Cities/Duluth area, and
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half of the homes built before 1940 still contain LSL, it can be estimated that there are 100,000 LSLs
remaining in Minnesota.

A second method for estimating the number of LSLs in Minnesota is by adding up individual estimates
from high-risk cities. For example, public information estimates that Duluth has 5,000 (NewsTribune,
2016), St. Paul has 28,000 (SPRWS, 2017), and Minneapolis has around 49,000 (MDH, 2018a). The total
of 82,000 does not include LSLs in any other cities in Minnesota or other remaining potentially
hazardous components in service lines such as lead goosenecks or pigtails (short lengths of lead pipe
used to connect other, stiffer lines). Therefore, the estimate of 100,000 LSLs in Minnesota, while created
based on fairly crude assumptions, is sufficiently accurate for broad estimates of potential costs.

A 2016 study estimated the number of LSLs nationwide and regionally (Cornwell, et. al, 2016). The
national estimate is 6.1 million LSLs, with more than half that amount in the north-central portion of the
country. Because estimates provided for individual states are generated using regional assumptions, the
authors warn, “state-specific estimates are presented only to provide relative information on state
variability.” Therefore, the Cornwell estimate of 260,000 LSLs in Minnesota is not used in this
assessment.

Privately Owned

Replacing LSLs on the private portion of the system has traditionally been the responsibility of the
homeowner. In Minneapolis, for example, the property owner is responsible for all costs related to the
maintenance of service lines, including LSLs, from the home all the way to the water main. If an LSL
breaks in Minneapolis, city ordinance requires that it be replaced and not fixed. Resolving ownership
and related issues (e.g. using public funds for private property improvements) will be the most complex
aspect of LSL removal.

When considering full LSL removal versus partial LSL removal (e.g., just the public or private portion), it
is crucial to include the potential public health consequences of disturbing the LSL. In September 2011,
the EPA’s Science Advisory Board found that the available data indicate partial lead service line
replacement “may pose a risk to the population, due to the short-term elevations in drinking water lead
concentrations.” Both CDC’s Advisory Committee on Childhood Lead Poisoning Prevention and EPA’s
Children’s Health Protection Advisory committees have subsequently expressed similar concerns about
elevated lead concentrations in drinking water from partial LSL replacements. Therefore, partial LSL
removal should be avoided whenever possible.

Lead in Premises

The highest concentrations of lead in drinking water typically are found in the water nearest to the tap.
Lead may be present in various materials in the plumbing system such as lead solder, brass fixtures,
valves, and lead pipes (Figure 7). Corrosion of these materials allows lead to dissolve into the water
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passing through the plumbing system. The amount of corrosion depends on the type of plumbing
materials, water quality characteristics, electrical currents, and how water is used. The longer water
remains in contact with lead materials, the greater the chance lead can get into the water.

Lead in premise plumbing (e.g., indoor) can be present in either dissolved or particulate form. The
dissolved form of lead comes from stagnant water being exposed to plumbing materials containing lead.
Concentration changes tend to be gradual and are related to the length of time water is allowed to sit
still. Particulate lead comes from physical disruption of plumbing materials and protective scaling from
corrosion control efforts and can result in dramatic concentration changes depending on the number
and size of particles liberated. The form of lead present in an individual system will significantly
influence the hazard reduction steps necessary to reduce lead levels in both public and private systems
(Pieper, et. al, 2016)
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Pipes

In 1986, Congress amended the SDWA to prohibit the use of pipes, solder, or flux that are not “lead
free” in public water systems or plumbing in facilities providing water for human consumption. At the
time, lead free was defined as pipes with no more than 8.0 percent lead. In 1996, Congress further
amended the SDWA to prohibit the use of pipe and plumbing fittings and fixtures that are not lead free
in the installation and repair of any public water system or plumbing in a facility providing water for
human consumption (Federal Register, 2017). In 2011, Section 1417 of the SDWA established the
definition for lead free as “a weighted average of 0.25% lead calculated across the wetted surfaces of a
pipe, pipe fitting, plumbing fitting, and fixture.”
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Therefore, pipes installed prior to 1986 could have significant levels of lead, those installed between
1986 and 2011 may have up to 8 percent lead, and those installed after 2011 will have very low (< 0.25
percent) levels of lead. The contribution of pipes to lead in drinking water will be highly dependent on
the age of the system and the chemistry of the water.

Solder

Since the Safe Drinking Water Act Amendments of 1986, the use of lead-containing solders in potable
water systems has effectively been banned nationwide. The major impact of the act has been on solder
containing 50 percent tin and 50 percent lead (50-50), until then the most widely used solder for
drinking water systems. Lead-base solders have been replaced by tin-antimony and tin-silver solders
containing no more than 0.2 percent lead. Like pipes, the contribution of solder to lead in drinking water
will be highly dependent on the age of the system and the chemistry of the water.

Fixtures

Lead levels in the water within fixtures can vary greatly from tap to tap. Plumbing materials and usage
patterns influence the amount of lead in drinking water due to the variety of materials in the system
(e.g., lead or copper pipes, lead solder, and brass fixtures). The amount of time the water is in contact
with various materials in the plumbing system may have a significant effect on the concentrations found
as well. An “on-again, off-again” water use pattern can contribute to elevated lead levels in drinking
water. Water that remains stagnant in plumbing overnight, over a weekend, or during a vacation has
longer contact with plumbing materials and therefore may contain higher levels of lead.

Aerators at the end of taps can trap particulate lead that is dislodged from plumbing and increase lead
concentrations in drinking water. Exposure can be reduced by routinely cleaning out the aerator or
allowing the water to run prior to drinking. However, one study demonstrated that removing and
cleaning the aerator actually increased lead levels and that replacing fixtures did not always result in
lower lead levels (EDF, 2018a).

There are eight American National Standards Institute accredited third-party certification bodies that
provide product certification to the SDWA lead-free requirement for manufacturers of drinking water
system and plumbing products (EPA, 2015).

Cost Summary

The cost of removing lead from drinking water in Minnesota is followed by an estimate of the benefits
that would accrue from that action and possible sources of funding to support lead hazard reduction
efforts. A detailed description of the uncertainty related to the data used in this report is included in
Appendix A.

Costs and benefits are estimated for a 20-year implementation period. Federal regulations (40 CFR
141.84) and New Jersey (NJDEP, 2017) use a 15-year timeframe for LSL removal, while Madison, Wis.,
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targeted a 10-year window for LSL replacement in their jurisdiction. However, using a 20-year project
window allows for a more measured approach and facilitates cost and planning efficiencies (e.g.,
combining LSL removal with street/utility maintenance).

Cost estimates are based on removing lead from the two main sources: LSLs and premise plumbing. In
addition to costs, however, there are benefits from removing lead. Generally, benefits were estimated
based on the cost avoidance of any reduction in IQ due to lead in drinking water in the absence of a 20-
year lead removal program; in other words, the expected value of the IQ gain due to the investment in
removing lead from drinking water. Details on how the benefits were calculated are in Appendix B.

When evaluating the best approach for protecting against lead exposure in drinking water, it is
important to balance a number of factors:

=  Current research has not identified a safe level of exposure to lead.

= Leadis present in many areas of the environment, making it difficult to eliminate all exposure.

= The risks of developing irreparable damage from lead in water increase with higher concentrations
of lead and longer exposure times.

* The source and nature of lead hazards from water across the state are very different, which impacts
the likelihood of lead exposure.

= Local jurisdictions and PWSs have the best understanding of their communities and how they
function; they can work with parents, water operators, and local officials to come up with the best
approach for their specific situation.

An effective response to lead in water must consider all of the factors listed above. In addition, it is
critical to understand that health risks from lead do not abruptly change at varying concentrations of
lead. As lead concentrations, the duration of exposure, or the number of taps impacted (i.e.,
distribution) steadily increases, the risk posed to people steadily increases. Response options should
consider vulnerability of those exposed, concentration of lead, duration of exposures, and current
practices to reduce lead, among other things. The most accurate relationship between lead risk and
appropriate responses follow a smooth path as concentration increases. Therefore, a result of 19 ppb is
not appreciably safer than a result of 21 ppb. Both the risk present and response options needed for
lead exposure should be evaluated as a continuum and not be driven by specific numbers.

In summary, there are significant uncertainties associated with the information required to assess lead
in drinking water systems. Given that lead can still be commonly found in the environment, it is critical
to maintain perspective on the scope of the problem and realize that goals that “eliminate” lead must
be aspirational.

Cost of Lead Removal

The primary costs for permanently removing lead from drinking water are linked to 1) replacing
plumbing fixtures, pipes, and lead solder; 2) replacing LSLs and goosenecks; and 3) technical assistance.
As mentioned in the introduction, we only analyze the cost of removal of lead in the home, not at
schools. While schools are a potential source of contamination, they would only be so for school-age
children, who are less vulnerable than younger children. In addition, due to the wide range of school
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buildings, variable lead concentrations, and uncertain exposure, a reasonable estimate of the cost to
remove lead from schools is beyond the scope of this assessment. Therefore, the benefits calculation
was limited to children up to age 6, who would only have had completed kindergarten.

Absent permanent removal, the three methods for addressing elevated lead in water, either temporarily
or long term, are 1) water treatment, i.e., implementing a Corrosion Control Program and optimizing
corrosion control treatment; 2) flushing; and 3) ongoing public education on reducing lead in drinking
water. Additionally, technical assistance is needed to ensure efforts are targeted, effective, and
sustainable. To meet the goal of eliminating lead from drinking water we focus on the costs of replacing
lead in supply lines (LSLs and goosenecks) and plumbing. We therefore presume that the costs of
treatment, corrosion control, public education, and technical assistance will be costs irrespective of this
program. However, they are discussed below.

Replacement costs are assumed to be phased in over the 20-year period (at 34,000 homes per year —
see below). However, costs in the future are not the same as costs in the present. Present value, also
called “discounted value,” is the current worth of a future sum of money. Future money is discounted at
a discount rate. The higher the discount rate, the lower the present value of the future money.
Determining the appropriate discount rate is the key to properly valuing future money (Investopedia,
2018). In this assessment, total costs are accumulated over 20 years using a discount of 3 percent, with a
2 percent inflation rate. We discount back to the present value in 2018.

Fixtures and Solder

A 1,500 square-foot, two-bathroom home will require between $2,000 and $6,000 to replace exposed
plumbing (Houselogic, 2018). There were 1.35 million homes built in Minnesota before 1980 (Census,
2010). The lead limit in plumbing was reduced from 8 percent to 0.25 percent in SDWA amendments in
1986, so complete removal of lead from premise plumbing would need to replace fixtures in homes built
before 1986. Using the aforementioned discount and inflation rate and assuming that half of the homes
built before 1980 need to have lead fixtures/solder removed (e.g., 675,000 homes), the cost range
would be between $1.23 billion and $3.70 billion to replace indoor lead fixtures. To address half the
homes built before 1980 within a 20-year project window would require doing 34,000 locations per
year, which would require an unprecedented level of commitment. In addition, a recent study of
childcare centers (EDF, 2018a) found it difficult to access homes to replace fixtures, even when
everything was funded and installed.

Lead Service Lines

Estimated costs for removal of lead service lines range from $2,500 to more than $8,000 per line, with
6.5 to 10 million LSLs existing nationwide (EPA, 2016). Using the aforementioned discount and inflation
rate and using a total of 100,000 LSLs in Minnesota (see page 15) yields a cost for full replacement of
between $228 million and $365 million. Costs to agencies, homeowners, and building owners could be
reduced significantly if removal were coordinated with other street construction/excavation. To remove
LSL in Minnesota within a 20-year project window would require addressing 5,000 locations per year.
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Technical Assistance

Technical assistance includes both staff to advise residents on best practices for lead hazard reduction
and sampling to characterize lead in water and document effective removal. Determining how much
lead is in a home would require an average of three water samples ($30 each) per home in each of the
675,000 homes estimated to have lead fixtures. In addition, to manage questions, collect samples, and
promote best practices, three full-time employees are needed (total cost $100,000 per person annually
for salary and benefits). Additional aspects of providing technical assistance would include preparing
communication to residents and other interested stakeholders on status and progress of ongoing work
and assisting PWSs with inventorying LSLs. Therefore, the total would be $61 million for a 20-year
project.

Additional Considerations

Some costs are not included in the final estimate because they must occur regardless of lead elimination
efforts (corrosion control) or are not large enough to significantly change the final total (flushing, point
of use, point of entry). They are presented here to provide a complete picture of potential activities.

Corrosion Control

Corrosion control is routinely done at PWSs across the state to negate the negative impacts of corrosion
on their system and water quality. The need for corrosion control will not be eliminated by removing
lead, as corrosion control is also needed for any copper present in the water or system. Corrosion
control prolongs the life of the water system and contributes to managing water quality and stability.

Minneapolis spends about $350,000 annually for ortho-polyphosphate and sodium hydroxide to meet
corrosion control needs. St. Paul spends about $250,000 annually for sodium hydroxide to meet
corrosion control needs. Medium-sized PWSs (10,000 to 100,000 served) will spend between $15,000
and $75,000 annually on corrosion control. Small-sized PWSs (less than 10,000 served) will spend $2,000
to $15,000 annually. There are 86 medium-sized PWSs in Minnesota and 878 small-sized PWSs. Carrying
those costs out over a 20-year project period results in a range between $67 million and $369 million for
corrosion control.

Costs cited above do not include routine tests to ensure that water quality is constant throughout the
distribution system or corrosion control studies that may be needed when/if a PWS makes treatment or
source changes for other needs (e.g., system growth/demand, treatment for other contaminates). Costs
could also come from needing to address possible impacts to waste water phosphates/chloride.

Flushing

Flushing drinking water taps (letting the water run for a set amount of time on a regular basis) can
effectively reduce lead concentrations in drinking water in both homes and commercial buildings. A
flushing program works to reduce lead concentrations by clearing water that has been in contact with
components that may contain lead. While flushing can work to reduce lead, it requires effort, diligence,
and commitment to ensure effectiveness. Essential to any flushing program is monitoring after flushing
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to verify effectiveness. Guidelines on flushing in PWSs have been presented in a webinar hosted by the
American Water Works Association (AWWA, 2016).

There are two primary types of flushing programs: Individual Tap Flushing and Main Pipe Flushing.
Individual Tap Flushing Program

= May be implemented if lead concentrations are found to be high at certain taps.
*  Flush individual taps that have been tested and found to have high lead levels.
*  Frequency and duration of flushing should be reasonably documented.

Main Pipe Flushing Program

= May be implemented if lead concentrations are found to be high throughout the entire system or
confined to a certain area of the system.

*  Flushed samples should be periodically collected and analyzed for lead to confirm the effectiveness
of flushing programs.

= Review the results upon receipt and continue to optimize the procedure to reduce lead.

Flushing a home or building is a very low-cost approach to reducing lead levels because no additional
materials are required to implement. However, it can be very difficult to identify precise locations for
flushing and consistently perform the flush. Therefore, while flushing is a valuable tool for short-term
lead reduction, it should only be used in circumstances where effectiveness can be assured. The
corrosivity of the water is a key factor, as research in New Jersey showed that lead levels in school
drinking water fountains returned to initial morning levels by lunch (Murphy, 1993).

Point-of-Use Building and Residential Treatment Device

A point-of-use (POU) water treatment device may be installed at taps where lead has been detected. It
is strongly encouraged that the POU device is installed, operated, and maintained in accordance with
the manufacturer’s recommendations. POU treatment systems may be subject to Minnesota
Department of Labor and Industry or local administrative authority plan review and approval prior to
installation.

The City of St. Paul currently provides pitchers with replacement filters for homes when they do LSL
replacement to attempt to combat the temporary lead release caused by disruption of LSL. They also do
free lead in drinking water tests for residents with LSL using a two-liter sample protocol (to reach the
lead from LSL). Unfortunately, depending on the amount of disturbance and the condition of the LSL,
lead levels in drinking water may remain elevated for a potentially lengthy period of time (LSLRC,
2018a).

Point of Entry Building and Residential Chemical Treatment

Adjusting the water chemistry as it enters a premise may reduce the amount of lead absorbed by the
water. Typical methods of chemical treatment include addition of a phosphate-based or silica-based
corrosion inhibitor or an adjustment to the water’s pH or hardness. All chemical treatment systems
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installed in public water systems are subject to MDH plan review and approval prior to installation. In
addition, installing a point-of-entry corrosion control treatment may result in the facility becoming a
public water system that is required to meet the regulatory requirements of the SDWA and have a
certified water operator.

Benefits of Lead Removal

Lead is a neurotoxin that can cause severe cognitive damage at high levels, particularly to exposed
children. Even at lower levels, lead can result in impairment, leading to reduced 1Q and increased
likelihood of behavioral symptoms and loss of economic opportunity. Because higher IQs are correlated
with increased productivity, one economic benefit of removing lead comes from increased lifetime
productivity in children with lower exposure to lead due to improved IQs. This exposure/damage
method, dealing exclusively with the cognitive impacts on children, has been widely used when
assessing lead in drinking water.

It is important to note that this type of benefits assessment likely underestimates actual values. Lost
productivity is only one type of personal cost of lead poisoning. Children exposed to lead have a higher
chance of committing crime (Nevin, 2007). A study conducted in France estimated that lead poisoning
caused 0.3 percent of the total cost of crime, an amount equivalent to more than $70 million per year
(Pichery et al., 2011). Additional values such as quality of life can be estimated with willingness to pay
analyses, but these would require comprehensive and expensive surveys, which would have to be
developed, administered, and analyzed with the appropriate expertise to ensure valid results. A form of
willingness to pay, however, can be estimated through home values, which are discussed below. For this
report, the lost productivity method will be used, keeping in mind that it is not holistic even when only
IQ is considered. This is especially true considering that focusing on children and 1Q ignores other
possible health damage effects to children and adults.

For children exposed to lead, maintaining the status quo has implications. Removing lead exposure
would remove the associated negative outcomes and result in significant benefit for Minnesota. A 2014
report from MDH (MDH, 2014) estimated the overall lifetime cost of lead exposure to a single birth
cohort (e.g., just those children born in 2007) to be $1.94 billion. We have built on that study, focusing
on the most sensitive children (up to 6 years old) and assuming a 3 percent discount rate. We used a
more relevant relationship between lead concentrations and 1Q at lower blood lead levels (0.513 IQ
points per pg/dL; Lanphear et al 2005; Gould, 2009) for low blood concentrations. From EPA (EPA,
2018a), we presume that water consumption on average contributes up to 20 percent of a child’s total
lead intake. The same source estimates that for infants fed formula, 40 to 60 percent of their lead
exposure comes from drinking water. However, we have not included the formula-fed infants in our
calculations.

We kept the gender-based differences in expected lifetime earnings even though there should be an
expectation of convergence between males and females over the next 20 years. However, we have
added value from household work as lifetime earnings include both wages and value from
housekeeping, childcare, etc. The literature on the lead-IQ-earnings relationship supports including
household work, but varies a bit on the best way to account for it, depending on the research. Salkever
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(1995) uses 50 percent of the high estimate for household work. Attina & Trasande (2013) use the low
estimate. We used the market values estimated by Grosse, Kreger, & Mvundura (2009), but unlike in
MDH (2014), we also use their household values, derived via the low estimate.

Finally, we use the same coefficients from MDH (2014) for the relationship between IQ reductions and
salary changes (based on Salkever, 1995) even though 1) this is likely to be sensitive to socio-economic
circumstances and may well have increased as the economy has become more high tech, and 2) women
likely have a stronger relationship between IQ and lifetime earnings (Salkever, 1995).

On this basis we have made three estimates of productivity losses due to lead exposure: total
productivity (wages and housework), workplace productivity (wages), and avoided tax losses (using 30
percent taxation rate), as shown in Table 2. Low and high estimates represent the range produced from
using either 0.1 or 0.2 for the fraction of lead poisoning due to drinking water. See Appendix A for
methods and parameters.

Table 2: Benefits from 1Q/Productivity Analysis (in millions of dollars)

Benefits
Lost TOTAL Productivity $4,235 $8,471
Lost MARKET Productivity $2,972 $5,945
Lost TAXES $892 $1,783

Benefits of Removing LSLs

As stated previously, LSLs contribute around 50 percent of the lead found in water. Therefore, removing
the estimated 100,000 LSLs in Minnesota could be estimated to result in 50 percent of the benefits
shown in Table 2.

Benefits of Removing Pipes, Solder, and Lead Fixtures

If LSLs contribute 50 percent of the lead found in water, and premise plumbing is the only other
significant contributor to lead burden in water, then it can be assumed that premise plumbing
contributes 50 percent of the lead in water. Therefore, a similar benefit to IQ for each birth cohort from
removing LSL could be realized by replacing premise plumbing — 50 percent of the benefits shown in
Table 2.

Increased Home Value

Removing lead increases the value of homes resulting from the lower health hazard. It has been shown
that money invested in lead hazard reduction results in a return of $2.60 for every $1 spent (Billings and
Schnepel, 2017). While the total renovation costs in Billings and Schnepel (2017) ranged from $3,283 to
$9,630 per home, which is roughly the same as the costs discussed here ($2,000 to $6,000 per home),
the paper focused on lead paint remediation, not drinking water. Drinking water contributes about 20
percent of lead in blood, whereas lead paint contributes a higher percentage (President’s Task Force,
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2000). These differences may make the results of Billings and Schnepel less applicable for the purpose of
this report on plumbing and drinking water. However, if we apply their results, we calculate a benefit of
2.6 times the costs of fittings and pipe replacement, which is between $4.1 and $11.7 billion. These
estimates reveal something about willingness to pay for better water as embodied in house prices.
Willingness to pay (WTP) should not be considered as additional to the productivity estimates in Table 3.
Rather WTP analyses are a different approach to estimating these benefits. Interestingly, the range of
$4.1 to $11.7 billion in WTP is as much, if not greater than the benefits calculated from the productivity
analysis.

Improved Health Equity

Addressing lead hazards in water improves equity in high-risk communities. While that benefit is difficult
to quantify financially, a number of steps were outlined by the Lead Service Line Replacement
Collaborative (LSLRC, 2018b) to ensure that LSL replacement programs are equitable, including:

= Recognizing that minority and low-income residents are more likely to be exposed to other sources
of lead (lead-based paint), and that reducing further harm is a priority.

= Ensuring planning, implementation, and oversight includes affected low-income and minority
consumers and gives serious consideration to their concerns.

= Taking steps to protect people with low incomes or limited access to capital so they do not opt out
of LSL replacement.

= Making replacing LSLs serving rental property a priority because landlords may not otherwise see
the value of the investment and tenants are often, depending on the area in question, more likely to
be low income or minority.

Existing Funding Sources

The Drinking Water State Revolving Fund (DWSRF) loan program is the largest source of financing for
drinking water infrastructure projects throughout Minnesota. The DWSRF is jointly administered by the
Minnesota Department of Health (MDH) and the Minnesota Public Facilities Authority (PFA) and is
supported by a combination of federal funds, state funds, and loan repayments. The DWSRF is a
potential funding source for private lead service line replacement (LSLR), but additional work is needed
to determine how it would be incorporated into the DWSRF program and implemented by local
governments. MDH and PFA are exploring options and determining what statute and rule changes may
be needed. Once potential LSLR funding options are clarified, they will be presented to a stakeholders’
group for input.

The Lead Service Line Replacement Collaborative (LSLRC) reviewed results from a number of states that
have set up approaches to support the removal of LSL (LSLRC, 2018c; Table 3). In addition to direct
appropriations, a common approach is to adjust utility rates to generate funds to be used for lead
hazard reduction. Unfortunately, adjusting utility rates can often be hindered by legal complications and
barriers related to using public funds to improve private property. The issues related to Minnesota were
summarized in a 2017 report by the University of North Carolina and are presented in Appendix C (UNC,
2017).
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In St. Paul, the water utility urges customers to replace their section of pipe at the same time the city
replaces its line to the street. Unfortunately, fewer than half of residents choose to pay the $3,000 -
$4,000 required to address their half of the work (MPR, 2016). Homeowners can fund their portion of
LSL replacement by having the cost assessed to their property taxes.

The proposed FY 2019 budget for the US EPA includes $2.3 billion for the State Revolving Funds (SRF),
which supports efforts across the country to eradicate lead pipes that may leach into the drinking water
supply (EPA, 2018b). Schools may use long-term facilities maintenance funds for lead in water
testing/remediation. However, the demand is generally much greater than the amount available. In
Minnesota in 2018, the Project Priority List, which is used to fund work through the SRF, had more than
$600 million in requests (MDH, 2018b).

Table 3: Recent State Approaches to Funding LSL Replacement

Date Source Amount Goal
June 2016 Wisconsin Department of $27.8 million Grants to disadvantaged communities for full LSL
Natural Resources replacement
October 2016 Washington State State revolving  Modified eligibility so systems yvlth LSLs get higher
Department of Health fund funding priority
March 2017 Pennsyl\éama Eubllc cHilitis Water rates Allowed rate increase to fund full LSL replacement
ommission
March 2017 Vermont Department o_f $125,000 Individual grants to fund LSL inventory, educate the
Environmental Conservation public, and develop replacement plans
Virginia Department of $5,000 per Full LSL removal through utility rebates for sensitive
March 2017 g - .
Health service line populations
April 2017 New York State $20 million LSL replacement grant Egigram prioritized by lead
2017 New Jersey Department of S50 millien State revolving loan funds for LSL replacement with
Environmental Protection 90% principle forgiveness & 10% interest-free loans.
Conclusions

Given the common occurrence of lead in the environment and its continued presence in portions of
drinking water systems, the goal of total elimination should be considered aspirational. However, there
is reason for optimism based on past successful public health interventions to get lead out of gasoline

and residential paint.

Ultimately, assessing the cost to eliminate lead in drinking water in Minnesota requires balancing the
risks posed by any single exposure route versus the resources required to mitigate exposure. In addition,
the urgency to complete the effort will directly impact annual costs, with shorter time frames requiring
higher levels of investment. Finally, removing LSLs and plumbing fixtures containing lead will require a
major intrusion into private property and residences, which will dramatically limit capacity to implement
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plans on a large scale and increase the need for clear communication and coordination between hazard
reduction efforts and residents.

Risk Characterization

Despite significant progress in reducing exposures over the past 20 years, lead remains a potent
neurotoxin that is still widely distributed in the environment. While lead in water is increasing in relative
importance, dust from leaded paint in homes built before 1978 remains the primary source for elevated
blood lead cases in children between 9 and 72 months old.

For children less than 9 months old, being fed formula prepared with water from a home with lead in
the plumbing water can be the primary route of lead exposure. Children less than 9 months old have not
traditionally been tested for blood lead levels as part of standard care. Therefore, additional efforts are
needed to raise awareness in parents and caregivers to ensure that risk factors are recognized and
mitigated. While a blood lead test can provide useful information, the first step in assessing the home of
an infant will always be to test the water and remove lead sources.

The primary public health risks from lead in drinking water result from leaching from premise plumbing,
including fixtures and solder in pipes, and leaching from LSLs. The amount of leaching can be minimized
by corrosion control in water treatment, but protective layers can be decreased by chemical changes in
water or physical disruptions from construction/renovations. Therefore, removing lead is the best,
permanent solution.

Partial replacement of LSLs can dislodge lead particles, create adverse electrochemical conditions that
liberate lead, and reduce protective layers leading to increase exposure to lead. A number of national
organizations have advised against partial LSL replacement and they should be avoided whenever
possible.

Cost/Benefit Summary

One of the goals of this report was to assess the cost to eliminate lead from drinking water in
Minnesota. To eliminate lead will require implementing permanent solutions. Therefore, the costs and
benefits for permanent solutions are summarized in Table 4. An implementation time of 20 years is

assumed.

A range of results is presented to capture uncertainty in the estimates. Costs are considerable ($1.5 to
$4.1 billion), but gains in total and wage productivity are even more ($3.0 to $8.5 billion); and these
would go along with considerable returns to public revenues from the increase in income and sales taxes
due to wage growth (50.9 to $1.8 billion). Moreover, there are a number of reasons, already
documented, for believing that the benefits are underestimated.
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Table 4: Cost/Benefit Comparison of Permanent Lead Removal Activities (in $ millions)
Benefits represent total productivity

Costs Low $ High $ Benefits Low $ High $
Fixtures/Solder 1,232 3,697 IQ/earning gain - fixtures 2,118 4,235
LSL Replacement 228 365 IQ/earning gain — LSL removal 2,118 4,235

Technical Assistance 61 61
Total 1,521 4,123 TOTAL 4,236 8,470

Resources required could be reduced by taking a longer time to complete lead removal or by focusing
on high-risk areas or populations. However, the longer lead remains in the environment, the longer
children exposed to lead will continue to have degraded 1Q levels, and resulting losses in earnings and
potential.

Recommendations

These potential strategies have a range of costs, but all would be projected to have a positive return on
investment in the form of reduced health impacts and associated public expenditures. MDH can provide
more details about specific staffing and financial resources required to implement all or a portion of the
recommendations as requested.

Lead Service Lines

Lead service lines contribute about 50 percent of the lead measured at the tap. Yet the cost of removing
them is only 10 percent of the total estimated cost of removing all sources of lead from drinking water in
Minnesota. Also, the estimated benefit of removing lead service lines is 10 times greater than the
estimated cost. Specific recommendations include:

= Highest priority: Conduct a statewide inventory of lead service lines. This would improve our
estimate of the number and location of lead service lines and improve cost estimates for removal.
This is a key first step in reducing lead in drinking water.
= Cost: Medium
=  Staff: Project Manager

= High priority: Remove lead service lines at a measured pace. This would remove a major source of
lead
= Cost: $228 million to $365 million over 20 years (about $15 million/year)
= Staff: Engineer

Public Awareness Campaigns

While direct interventions such as removing lead service lines offer the greatest risk reduction, it is also
important to make sure Minnesotans have greater awareness of low-cost actions they can take on their
own to protect themselves and their families. Raising awareness of lead hazards can encourage people
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to take action (testing water or flushing stagnant water, for example) to prevent or reduce exposure.
The best approach to raising public awareness is one that is sustained over time to ensure maximum
audience message penetration and integration of protective actions. MDH data can be used to target
efforts to high-risk or vulnerable communities. Specific recommendations include:

=  Medium priority: Increase awareness of the dangers of lead exposure, with a focus on dangers to
formula-fed infants younger than 9 months old.
= Cost: Low
= Staff: Communicator/Planner

*  Low priority: Create general public information campaign. Homeowners and renters will not take
action unless they know they have a lead service line.
=  Cost: Low, but complex, time-consuming process
=  Staff: Communicator/Planner

Technical Assistance and Partnerships

Addressing lead is a complex task for local communities. Technical assistance to community water
systems is needed to help them begin or maintain effective corrosion control programs, which limit lead
in water from indoor plumbing. Partnerships between water systems and lead poisoning prevention
programs increase efficiency and enhance efforts.

=  Medium priority: Conduct corrosion control studies and implement optimized corrosion control.
*  Cost: Primarily borne by community water systems, and MDH staff time
= Staff: MDH Engineer

* Low priority: Create partnerships and coordinate efforts between MDH, community water systems,
and lead poisoning prevention programs that traditionally focus on paint-based hazards.
= Cost: Low
=  Staff: Communicator/Planner
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Appendix A: Data Quality Issues

Blood Lead Data

MDH collects results of all blood lead tests on Minnesota residents to track trends, ensure services are
provided, and target primary prevention efforts to the highest-risk populations. Because results are not
generated randomly (only those who get a test are reported), the data are not statistically
representative of all of Minnesota. However, a large enough number of samples are received to provide
reasonable estimates of population characteristics for children under 6 years old. In addition, because a
blood lead test represents all exposure to an individual, it can be difficult to attribute a specific source
(e.g., water versus lead paint dust) to a result. While environmental results collected as part of a risk
assessment for an elevated blood level investigation can provide insight into the magnitude of exposure
routes, cases that are investigated have, by definition, unusual levels of exposure to lead. Therefore,
sources identified by MDH assessments may not be representative of overall exposure to children
statewide.

Operation of Drinking Water System

To generate an estimate of statewide costs to operate a drinking water system under various scenarios,
it is necessary to use average values. Actual costs incurred by an individual PWS to meet all regulatory
requirements for water and consistently deliver water that is acceptable to their customers will be
highly variable.

One example of an operating cost is corrosion control. Corrosion in water systems is defined as the
electrochemical interaction between a metal surface such as pipe wall or solder and water. During this
interaction, metal is oxidized and transferred to the water or to another location on the surface as a
metal ion. If lead is present in plumbing materials, corrosion can get it into the drinking water.

LCR Compliance Statistics

To assess lead hazards from drinking water most accurately, it is necessary to estimate both the quantity
and quality of water being consumed. While the quantity can be obtained from risk assessment
literature, the quality of water (and therefore the potential for lead leaching) is highly variable across
the state. In addition, because the LCR is designed to statistically assess drinking water distribution
system conditions in primarily residential situations, the data collected do not readily translate into
population exposure estimates. LCR data does not include exposure risks for drinking water from non-
residential facilities served by community PWSs such as schools and workplaces. The LCR compliance
samples target high exposure risk sites and are collected under the highest risk conditions (after at least
six hours of stagnation).
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LSL Replacement

The actual cost of removing an individual LSL is highly dependent on location, length, available
excavation methods, the number of replacements being done, and funding source. If the excavation and
replacement can be performed in conjunction with other efforts, such as road repair, costs to a utility
can be significantly reduced. A logistical issue related to LSL replacement relates to ownership of the line
and the capacity for public agencies to do work on private property. Using public funding to improve
private property will involve legal hurdles at the state and local level. Requiring property owners to pay
will greatly reduce the number of full LSL replacements done and may have environmental and social
justice implications for low- or fixed-income residents.

Finally, the actual number of LSLs must be estimated because statewide surveys have not been able to
generate numbers that are more accurate. Future revisions of the LCR may require water systems to
collect information that is more detailed on plumbing materials and service lines and for state primacy
agencies to review that information.

Water Sampling

While testing for lead in water is relatively straightforward from an analytical perspective, it is very
difficult to collect a single sample that is representative of long-term exposure. If the lead element is
near the tap, the highest concentration of lead will come out very quickly. A smaller sample of water can
be collected in this situation (typically 250 mL) rather than the 1 L sample size used for LCR compliance
testing, which attempts to reach lead from the service line. However, if the lead element is further away
(e.g., LSL), then the tap would need to be flushed for a period of time to reach the highest lead
concentration or sequential samples maybe collected to create a profile of lead in the premise
plumbing. In addition, the length of time water is in contact with lead elements will also significantly
influence lead concentrations. Analytical variability will make it difficult to document sustained lead
reductions from hazard interventions.

There are a number of accredited labs around the state that can analyze water for lead. Prior to
collecting a sample, the lab will typically send instructions for sampling, sample bottles, and a chain-of-
custody form to document time and date collected, collector name, and sample location. Costs vary
from lab to lab but are usually between $20 and $50 per sample. A listing of accredited labs can be
found at Environmental Laboratory Data-Online (www.health.state.mn.us/labsearch).
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Appendix B: Lost Productivity

We estimated the expected value of the reduction in IQ due to lead in drinking water, were the 20 year
program not to occur; in other words, the expected value of the 1Q gain due to the project. We include
the 20 years of the program, 2018 through 2037, plus the years 2013 through 2017. The years prior to
2018 are included because children born in those years could still receive a benefit from the program, as
they would not have reached 6 years old by the program start. For a child born in a given

year, y € {2013,2014 ... 2037}, the expected value of the reduction, Ry, is:

p-M, y = 2013

E[R,_4] +p M, 2014 <y <2032

E[R,] = [A1]

2037
P((J’ —2018)M,, + Z Mj,_zo) 2033 <y < 2037
y

where p is the probability a home is chosen in a given year; we assume p = 0.05. The later cohorts
(2033 < y < 2037) have a different, approximated E[Ry]as those children have fewer than 6 years in

the program. M,, is the maximum possible reduction a child born in year y could have:

Mrz

¥

_ [(z018-y v
[1 (22 2013 <y <2017 (2]

1 2018 < y < 2037

For each birth cohort, we assume the same benefit is acquired regardless of when during the year the
retrofitting is completed. We also assume there is a linear relationship between benefit of lead removal
and age in years (i.e. up to six years old, I1Q loss over time occurs at a fixed rate). The fraction of lost
productivity reduced by the project for a child born in year y is L,,, given by:

Ly= E[R:v] D [A3]
where D is equal to the fraction of lifetime earnings lost due to lead in drinking water:
D = folw [Ad]

where [ is the mean peak blood lead level, o is the 1Q points lost due to lead poisoning, I is the fraction
of lifetime earnings lost due to 1Q loss, and w is the fraction of lead poisoning due to lead in drinking
water. See Table Al for parameter values. The total gained productivity due to the project, G, is then:

G = ZZL}rHSTS [A5]
5y

where s is the gender of the child, either male or female (we do not account for nonbinary identifying
people). ng is the size of the 2004 birth year cohort. We have not accounted for increasing number of
births per year. While not every child in Minnesota would be affected by this program, the children who
are affected would have a higher blood lead level. We account for these issues by using the mean blood
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level and the total number of children. t, is the average lifetime productivity for a child born in 2007,
adjusted for inflation to 2018 dollars. 75 does not vary by year as for future cohorts we assume an
inflation rate of 2% and a yearly productivity rate increase of 1%. Since we used a 3% discount rate,
each cohort’s total productivity is the same. The total productivity of each cohort, 7, includes both
wages earned and household productivity. The total earned wages, which excludes household

productivity, W, is:
W = ZZLJ.TLSWS [}':’LEI]
g ¥

where wy is the average wages earned for a child born in 2007, adjusted for inflation to 2018 dollars.
Like 75, wy does not vary by year as for future cohorts we assume an inflation rate of 2% and a yearly
productivity rate increase of 1%. Since we used a 3% discount rate, each cohort’s total earned wages is
the same. The portion of W paid in taxes, T, is:

T =Wt [AT7]
where t is the tax rate.

Table Al: Parameters

Parameter Definition Units Value

Bt Mean peak blood lead level pg/dL 2.54

o? 1Q points lost due to lead poisoning IQ points (ug/dL)? 0.513

& Fraction of lifetime earnings lost due to 1Q loss IQ point lost™? 0.0239

w? Fraction of lead poisoning due to drinking water -- 0.1to0 0.2
T Number of girls born in MN in 2007 - 34,626
Npoy' Number of boys born in MN in 2007 - 35,988
T Average lifetime productivity of girls S 1,353,531.22
Thoy® Average lifetime productivity of boys S 1,632,849.43
ngrﬁ Average lifetime wages of girls S 775,140.72
Wboy3 Average lifetime wages of boys S 1,314,044.24

i Tax rate - 0.3

1 MDH, 2014 2 Lanphear et al., 2005; Gould, 2009 3 Lifetime productivity and wage data (3% discount
rate) are from Grosse, Kreger, & Mvundura, 2009, inflated by a factor of 1.24 (from the Consumer Price
Index Inflation Calculator). #Estimated by authors.
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Appendix C: Legal Issues For Setting Water Rates

Note: This is an excerpt from a larger report, “Navigating Legal Pathways to Rate-Funded Customer Assistance Programs: A

Guide for Water and Wastewater Utilities.” (https://efc.sog.unc.edu/pathways-to-rate-funded-customer-assistance)

Minnesota is one of only six! states in which private water and wastewater companies are not regulated
by a state utility commission. Rather, municipal water and wastewater utilities are regulated by the local
government within which they operate.

Under Minn. Const. art. XII, § 4, local governments in Minnesota may adopt home rule charters.
According to Minn. Stat. § 456.37, a home rule charter city “may charge a reasonable fee for supplying
water.” A second type of city in Minnesota, a “statutory city,” operates under Minn. Stat. § 412.321.2
For both types of cities, as well as for counties, Minn. Stat. § 444.075(3), provides that rates should be
“just and equitable.” Additionally, under the same statutory provision, “charges made for service
rendered shall be as nearly as possible proportionate to the cost of furnishing the service.”?

In Daryani v. Rich Prairie Sewer & Water Dist.,* a case addressing water and wastewater rates charged
to an apartment complex, the Minnesota Court of Appeals acknowledged the difficulties in rate setting.
Specifically, the court made reference to “perfect equality in establishing a rate system” not being
“expected, nor can quality be measured with mathematical precision.”” Instead, the court went on, the
goal should only be a practical basis when establishing a rate system, “and apportionment of utility rates
among different classes of users may only be roughly equal.”® As for the rate challenged in the Daryani
case, the court stated that it would “uphold an established rate system unless it is shown by clear and
convincing evidence to be in excess of statutory authority or results in unjust, unreasonable, or
inequitable rates.”’

Thus, the biggest statutory challenge for utilities in Minnesota seeking to implement low-income
customer assistance programs (CAPs) funded by rate revenues would be the requirement that rates be
“proportionate to the cost of furnishing the service.”®

1 The others are Georgia, Michigan, North Dakota, South Dakota, and the District of Columbia
2 Of the 853 cities in Minnesota, 747 are statutory cities

3 Minn. Stat. § 444.075(3). The statute includes an exception for specific rate restrictions found in individual charters

4 Daryani v. Rich Prairie Sewer & Water Dist., No. A05-1200, 2006 WL 619058, at *2 (Minn. Ct. App. Mar. 14, 2006) (unpublished
opinion).

5 Daryani, 2006 WL 619058, at *4.
61d
71d. at *2.

8 Minn. Stat. § 444.075(3)
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State Population (2016): 5,519,952

Median Annual Household Income (2015): $61,492

Poverty Rate (2015): 11.3%

Typical Annual Household Water and Wastewater Expenditures (2015): $487

Minnesota has 967 community water systems (CWS), of which 230 are privately owned and 878 serve
populations of 10,000 or fewer people.

Minnesota has 171 publicly owned treatment works facilities (POTWs), of which 141 treat 1 MGD or
less.

43,681 people are served by privately owned CWS; 4,321,274 are served by government-owned CWS;
and 3,318,877 are served by POTWs.

Estimated Long-Term Water and Wastewater Infrastructure Needs: $9.7 billion

Sources: U.S. Census Bureau, 2016 Population Estimate & 2011-2015 American Community Survey 5-Year Estimates; 2016 EFC
Rates Survey; U.S. Environmental Protection Agency, 2016 Safe Drinking Water Information System, 2011 Drinking Water
Infrastructure Needs Survey, and 2012 Clean Watersheds Needs Survey. See Appendix C for more details.
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2006 Drinking Water Data Quality Analysis and Action Plan

Executive Summary

Safeguarding our nation’s drinking water by developing effective and appropriate policy
decisions and conducting program oversight depends on data of known and documented quality.
The Safe Drinking Water Information System/Federal Version (SDWIS/FED) is the
Environmental Protection Agency’s (EPA) principal database for the national drinking water
program. It contains data on public water systems (PWS) provided by the states to EPA. It is
primarily used for management of state and EPA programs and for informing the public about
the compliance status of their drinking water systems, and indirectly, the safety of their drinking
water. EPA uses the information in SDWIS/FED for various analyses to support programmatic
decisions and identify trends, problems, and opportunities for improvement of the states’ rule
implementation as well as program oversight. Consequently, the utility of SDWIS/FED
information for these purposes highly depends on the quality of the data it contains.

EPA routinely evaluates state programs by conducting Data Verification (DV) audits, which
evaluate state compliance decisions and reporting to SDWIS/FED. EPA prepares triennial
summary evaluations based on the DV. This document presents results of EPA’s third triennial
review of data quality in SDWIS/FED and includes an evaluation of the data collected from 2002
through 2004. For the 38 states evaluated, we found that:

e Ninety-four percent of health-based violation data in SDWIS/FED were accurate.

e Approximately 81% of the maximum contamination level (MCL) and surface water
treatment technology (SWTR TT) violations were reported to SDWIS/FED.

¢ Including lead and copper treatment technology (LCR TT) violations, about 62% of the
health-based violations (MCL and Treatment Technology violations) were reported to
SDWIS/FED, where only 8% of LCR TT violations were reported to SDWIS/FED.

e Only approximately 30% of the monitoring and reporting (M/R) violations were reported
to SDWIS/FED.

e The primary reason for non-reporting was due to compliance determination errors rather
than data flow errors.

e Further, 60% of the health-based violations' were reported on time and approximately
30% of the monitoring and reporting violations were reported on time to SDWIS/FED in
2004.

Background

SDWIS/FED contains data about PWS facilities, violations (e.g., exceptions and exceedances) of
Federal drinking water regulations adopted by the states, and enforcement actions taken by the
state. The regulations include health-based drinking water quality standards, performance of

1 The health-based violations in this reference do not include lead and copper treatment technology violations
because they have open-ended compliance period end dates.
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treatment techniques and/or process requirements. The focus of this report is on two types of
violations: (1) health-based violations (i.e., exceedance of maximum contaminant level or non-
performance of a treatment technique or process), and (2) monitoring and reporting violations
(i.e., a water system did not monitor, did not report monitoring results, or were late in reporting
results to the state.)

States manage their own processes and databases differently to document public water system
capabilities and their program management decisions concerning violations (or noncompliance),
and to record corrective actions undertaken. State data indicate that violations occur
infrequently at most public water systems (PWS). Violation data that states report to EPA
(SDWIS/FED) reflect only those major and minor noncompliance results that may lead to
adverse public health outcomes. Violations represent a small fraction of all the determinations
states make which demonstrates the safety of the nation’s water supply.

The first triennial review of data quality evaluated data for the period 1996-1998. That
assessment, which resulted in a detailed data analysis report in 2000, produced an action plan
under which states and EPA worked together to improve data quality. The plan resulted in
actions that included training state staff, streamlining reporting to SDWIS/FED, making
SDWIS/FED error reporting and correction more user-friendly, improving DVs, following up
with Regions after DVs, and encouraging states to notify water systems of sampling schedules
annually. Similarly, the second triennial review of data quality analyzed the data from the period
1999-2001 and findings were presented in the 2003 report. The recommended action plan in the
2003 report included:
e Development of state-specific compliance determination and quality improvements plans
necessary to remedy the major problem areas,
e Conducting and improving data quality analysis and report results,
e Implementation of the OGWDW information strategic plan and SDWIS/FED
modernization,
e Development of an automated monitoring requirement and sampling schedule tracking
system by the states, and evaluation of timeliness of violations and potential violation
non-reporting.

This Review

Between 2002 and 2004, EPA conducted DV audits in 38 states and reviewed data on drinking
water system information, violations, and enforcement actions. See Table ES-1 for the list of DV
States. EPA evaluated 2,658 PWSs, of which 43% were Community Water Systems (CWS). See
Table ES-2 for the distribution of systems by system type and the size of population served. The
violations addressed by the DVs are shown in the Appendix B. The period of review by rule was
generally the two most recently scheduled monitoring periods for each water system and
applicable rule. For the Total Coliform Rule (TCR) and the Surface Water Treatment Rule
(SWTR TT), the most recent four quarters were evaluated.
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Table ES-1: States Subject to Data Verifications from 2002-2004

Region States Region States

1 CT, MA, RI, VT 6 AR, NM, OK, TX

2 NJ, VI 7 IA, MO

3 MD, PA, VA, WV 8 CO, SD, UT, WY

4 AL, FL, KY, MS, NC(’02),| |9 AZ, CA, RO Tribes
NC(’04) SC, TN

5 IL, MI, MN, OH 10 AK, ID, WA

Table ES-2: Number of Systems included in Data Verifications
by System Type and Size

System Type
System Size CWS NTNCWS | TNCWS Total
Very Small (500 or fewer) 572 637 696 1,905
Small (501-3,300) 277 123 36 436
Medium (3,301-10,000) 119 9 6 134
Large (10,001-100,000) 135 4 0 139
Very Large (>100,000) 44 0 0 44
Total 1,147 738 773 2,658

Summary of Results

For the MCL/SWTR TT violations, 81% of the data were reported to SDWIS/FED, Figure ES-3
summarizes the data quality estimates by violation type. Of the non-reported violations, 74%
were due to compliance determination (CD) errors, where the states did not issue a violation
when a violation had occurred. Twenty-six percent of the non-reported violations were due to
data flow (DF) errors. Figure ES-4 summarizes the percentage of errors contributed from non-
reporting by violation type. Approximately 94% of the data in SDWIS/FED were accurate. The
overall data quality (DQ) of the MCL/SWTR TT violations was 77%. This means that 77% of
the noncompliance determinations on MCL/SWTR TT were correctly reported in SDWIS/FED.
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Figure ES-3: Data Quality Estimates by Violation Type
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Figure ES-4: Percentages of Error Contribution to Non-Reporting of Violations
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For the health-based violations including LCR TT violations, 62% of the data were reported to
SDWIS/FED. Of the non-reported violations, 84% were due to CD errors. Approximately 94%
of the health-based violations data in SDWIS/FED were accurate in SDWIS/FED. The overall
data quality of the health-based violations was 59%, i.e., approximately, 59% of the
noncompliance determinations on health-based standards were correctly reported in
SDWIS/FED.

Only 29% of the monitoring and reporting violations were reported to SDWIS/FED. Ninety-two
percent of the non-reported violations were due to CD errors. Approximately 89% of the
monitoring and reporting violations data in SDWIS/FED were accurate. The overall data quality
of the M/R violations was 27%, i.e., 27% of the noncompliance determinations on M/R were
correctly reported to SDWIS/FED.

Data Reliability Improvement Action Plan

Appendix A is a joint plan of EPA and the Association of State Drinking Water Administrators
to achieve a goal of 90 percent complete and accurate data for health-based violations, as well as
improving the quality of monitoring and reporting violations and inventory data. Progress
toward accomplishment of this goal will be measured annually and assessed in 2009.
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2006 Drinking Water Data Quality Assessment and Action Plan

1. Introduction

The Safe Drinking Water Information System/Federal Version (SDWIS/FED) is the
Environmental Protection Agency’s (EPA) principal database for the national drinking water
program. Its two major uses are (1) to help manage state and EPA programs and (2) to inform
the public about the compliance status of public water systems (PWSs) and, indirectly, the safety
of drinking water. The Federal government uses SDWIS/FED data for program management for
90 contaminants (as of 2005) regulated in drinking water at approximately 158,000 PWSs in 56
state and territorial programs and on Indian lands. Data received by EPA from states in
SDWIS/FED includes a limited set of water system descriptive information, e.g., system type,
population served, number of service connections, water source type), data on PWSs’ violations
of regulatory standards and process requirements, and information on state enforcement actions.
These data, which EPA uses to assess compliance with the Safe Drinking Water Act (SDWA)
and its implementing regulations, represent the only data states are currently required to report to
EPA relative to drinking water safety. SDWIS/FED data can be accessed from the EPA web site
at www.epa.gov/safewater.

The utility of SDWIS/FED data for program management and public communication is highly
dependent on the quality of data housed by the system. To assess this quality, EPA routinely
conducts data verification (DV) audits in states and develops a summary evaluation every three
years called Drinking Water Data Quality Assessment. DV auditors evaluate compliance data in
state databases and hard copy files, monitoring plans, and other compliance information
submitted by PWSs. The auditors also examine sanitary surveys, correspondence between the
state and the water system, compliance determination decisions, and enforcement actions taken
by the state. Based on this information, the auditors confirm whether all required information
was submitted to and evaluated correctly by the state and whether required reporting elements
were submitted to SDWIS/FED.

This report includes (1) a description of the methodology used; (2) analyses of the data from the
2002 to 2004 Data Verifications, the most recent triennial evaluation period; and (3) analysis of
the timeliness of reporting in SDWIS/FED. The report also describes a plan to address
continued improvement in drinking water compliance data reported by states. This report is not
intended for evaluating states’ performance. This report is a tool to identify the gap between the
states’ violation data and SDWIS/FED and to provide a benchmark for the collaborative efforts
between the states and EPA to bridge the gap and improve the data quality in SDWIS/FED.

1.1 Previous Activities

In 1998, EPA launched a major effort to assess the quality of the drinking water data contained
within SDWIS/FED to respond to concerns regarding incorrect violations in the database. EPA
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enlisted the help of its stakeholders in designing the review, analyzing the results for data
collected between 1996 and 1998, and recommending actions to improve drinking water data
quality. The first Data Reliability Analysis of SDWIS/FED was published in October 2000.

Findings of the first Data Reliability Analysis, which indicated that data quality needed
improvement, were later updated by the second triennial assessment in 2003 (which included
data collected between 1999 and 2001). Together, these assessments included comprehensive
recommendations for EPA and state primacy agencies on quality improvements. The reports
identified near-term actions that had already been taken or were still needed to improve data
quality more immediately. To implement the recommendations, the states and EPA have
conducted numerous activities and projects to improve data quality. Activities undertaken have
included a) providing training for states; b) streamlining reporting to SDWIS/FED; c¢) making
SDWIS error reporting correction more user-friendly; d) improving data verifications; e)
following up with Regions on findings after data verifications; and f) encouraging states to
annually notify water systems of sampling schedules.

The Office of Ground Water and Drinking Water’s (OGWDW) response to the data reliability
issues identified in the 2003 report included a commitment to conduct analyses which would
provide periodic data quality estimates (DQESs), and provide input into program activities and
priorities necessary to improve the quality and reliability of the data. Part of that commitment
was to publish the results of these analyses every three years.

1.2 Regulatory Context

States make a large number of determinations regarding public water systems’ compliance with
drinking water regulations and violations of these regulations are a small fraction of these
determinations. Since violations represent a small fraction of all the determinations states make,
this result indicates the general safety of the nation’s drinking water supply. For example, an
analysis of nitrate maximum contaminant level compliance data for Oklahoma from 2004,
showed only 3% of determinations resulted in violations.

The data considered for evaluating quality, particularly accuracy and completeness, consist of
the violations of health-based standards and monitoring and reporting requirements. These data
are important for two reasons: (1) States and EPA program management relies on them to
identify priorities and (2) states and EPA use them to inform the public about the safety of its
drinking water. For federal program reporting purposes under the Government Performance
Results Act (GPRA), violation data have become a major focus. EPA’s 2006-2011 strategic plan
specifies a clean and safe water goal of “90% of the population served by community water
systems (CWS) meeting all health-based standards and treatments by 2011.” A CWS which
meets all health-based standards and treatments does not have a violation of the federal
regulations for maximum contaminant levels (MCL) or treatment techniques. Due to the
importance and emphasis on violation data, this data quality evaluation methodology addresses
whether states correctly identify and report the violations that should have been reported to EPA
according to state primacy agreements pursuant to Federal regulations.
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1.3 Changes in 2006 Analytical Method

In this analysis of 2002 to 2004 DV data, EPA uses a different method for evaluating the data
quality as described below.

! In the previous report, the DQEs were calculated without considering the sample design
of DVs, i.e., the selection process by which the systems are included in the sample. In
this assessment, the DQEs are calculated using statistical sample design-based unbiased
estimation. The sample design and the estimation method for calculating sample
statistics are described in detail in Section 3.

The completeness measure of the violation data quality in the 2003 report represented the
proportion of accurate data in SDWIS/FED out of all violation data that should be
reported to SDWIS/FED. However, in this 2006 analysis, EPA redefined completeness
of SDWIS/FED based on any violation data reported to SDWIS/FED regardless of the
accuracy.

Because of the changes in the estimation method described above and non-random
selection of states for DV audits, the results from this analysis will not be compared to
those from the 2000 or 2003 assessments.

The statistical methodology for the analysis of DV data and the results are described in Sections
3 and 4. The additional analysis of the timeliness of reporting in SDWIS/FED is presented in
Section 5.

2. Overview of Data Verification

EPA's OGWDW routinely conducts DV audits, which evaluate the management of state drinking
water programs. During the DVs, EPA examines state compliance decisions, data on the system
compliance and violations in the state files, and the data required to be reported to SDWIS/FED.
During the DVs, EPA reviews data submitted by PWSs, state files and databases, and
SDWIS/FED, and compiles the results on the discrepancies among the data. States have several
opportunities to respond to findings while DV personnel are on site, and provide additional
clarifying information if available. States also review the DV draft report before the final report
is produced, and their comments are incorporated into the report. EPA responds to every state
comment, to explain in detail whether or not the state’s additional information changed the
finding.

Until 2004, states were selected for DVs considering a number of factors; for example, the states
that had not been audited for a long period of time were selected for DVs. Also, in order to
minimize the burden on EPA Regions and states, OGWDW tried to maintain an even distribution
of DV states across the regions”. Further, resource constraints have affected the selection of

2 EPA is divided into 10 regional offices, each of which is responsible for several states and territories.
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certain states since it is more costly to conduct DVs in some states than others. Between 2002
and 2004, EPA conducted DV audits in 38 states and reviewed data on drinking water system
information, violations, and enforcement actions (Table 2-1). State files for a total of 2,658
PWSs were evaluated, of which 43% were community water systems (Table 2-2). The
regulations addressed by the DVs and the compliance period reviewed for each regulation are
shown in Table 2-3.

Table 2-1: States Subject to Data Verifications from 2002-2004

Region States Region States
1 CT, MA, RI, VT 6 AR, NM, OK, TX
2 NJ, VI 7 IA, MO
3 MD, PA, VA, WV 8 CO, SD, UT, WY
4 AL, FL, KY, MS, NC 9 AZ, CA, R9 Tribes
(’02), NC (°04), SC, TN
5 IL, MI, MN, OH 10 AK, ID, WA

Table 2-2: Number of Systems included in Data Verifications by Type and Size

System Type?
System Size CWS NTNCWS | TNCWS | Total
Very Small (500 or fewer) 572 637 696 1,905
Small (501-3,300) 277 123 36 436
Medium (3,301-10,000) 119 9 6 134
Large (10,001-100,000) 135 4 0 139
Very Large (>100,000) 44 0 0 44
Total 1,147 738 773 2,658

3 Community water systems (CWSs) have at least 15 service connections or serve 25 or more of the same population
year-round. Nontransient noncommunity water systems (NTNCWSs) regularly serve at least 25 of the same persons
over 6 months per year. Transient noncommunity water systems (TNCWSs) provide water where people remain for

periods less than 6 months.



Table 2-3: Period of Compliance for Rules Reviewed During 2002-2004 Data Verifications

Rule’ Compliance Period Reviewed
Inventory

Most Recent
Consumer Confidence Report (CCR)
Total Coliform Rule (TCR), Most Recent 12-Month Period Available in
Surface Water Treatment Rule (SWTR), SDWIS/FED
Total Trihalomethanes (TTHMs)
Nitrates Most Recent Two Calendar Years
Phase II/V excluding nitrates 1999-2001
Lead and Copper Rule (LCR), Most Recent Two Samples
Interim Radionuclides Regulation
Enforcement

Time Period Related to Violation
Public Notification

The review evaluated recent monitoring history to confirm that systems monitored according to
the required frequency. For many rules, the review evaluated one year of information (Surface
Water Treatment Rule, Total Trihalomethanes, Total Coliform Rule, and Consumer Confidence
Report). The two most recent monitoring periods or review cycles were reviewed for some rules
(interim radionuclides, Lead and Copper Rule, sanitary surveys). In other instances, the review
covered a defined period, such as the most recent 3-year monitoring period for the Standard
Monitoring Framework outlined in the Phase II/V Rule’

3. Statistical Sample Design of Data Verifications and Analytical Methods

3.1 Selection of States

As mentioned in Section 2, the states are selected for DVs by considering the date of their last
verification, resource constraints, and burden on EPA Regions and states. This selection

4 CWSs were reviewed for inventory and each of the rules listed in this table. NTNCWSs are not subject to CCR,
TTHM monitoring, or the interim radionuclide regulation. TNCWSs are not subject to the requirements for CCR,
SWTR, TTHM, Phase II/V Rule, or interim radionuclide regulation.

5 The Standardized Monitoring Framework synchronizes the monitoring schedules for the Phase 11/V regulation for
chemicals and the interim radionuclides rule across defined 3-year monitoring periods and 9-year monitoring cycles.
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procedure is a non-probability sampling method. Because of the subjective nature of the
selection process, non-probability samples add uncertainty when the sample is used to represent
the population as a whole. The accuracy and precision of statements about the population can
only be determined by subjective judgment. The selection procedure does not provide rules or
methods for inferring sample results to the population, and such inferences are not valid because
of bias in the selection process.

When non-probability sampling is used, the results only pertain to the sample itself, and should
not be used to make quantitative statements about any population including the population from
which the sample was selected. Since the DV states were selected by a non-probability sampling
method, the results from the analysis only pertain to the DV states audited between 2002 and
2004. Therefore, it is not appropriate to make quantitative statements or inferences about the
entire nation from the selected states or comparisons with sampled state data quality results from
the previous years.

3.2 Selection of Systems within States

The DVs involve the evaluation of the states’ compliance decisions and the agreement between
the data in the state files and SDWIS/Fed. Since neither time nor resources allow a complete
census of consistencies between SDWIS/Fed and state records, EPA uses a statistically random
sample of systems that is drawn from the total number of systems in the state. EPA uses the
results from the probability sample of systems within each state to estimate DV compliance
results for each state. The probability sample is designed to provide estimates with acceptable
precision while minimizing the burden on Regions and states imposed by visits from auditors.
EPA plans to further reduce burden on Regions and States through use of electronic data
comparison.

3.2.1 Sample Frame

A sample frame is a list of all members of a population (in this case, the PWSs), from which a
random sample of members will be drawn. In other words, the sample frame identifies the
population elements from which the sample is chosen. The population elements listed on the
frame are called the sampling units. Often these are groups or clusters of units rather than
individual units. For each state, EPA developed a sample frame (i.e., a list of the current
inventory of PWSs in the state) using SDWIS/FED, from which a random sample of PWSs was
selected according to the sample design.

3.2.2 Sample Design of Data Verification

The unit of analysis is the recorded action taken by systems, not the systems themselves. The
sample design for DVs is a stratified random cluster sample. In stratified sampling, the
population is divided into non-overlapping subpopulations called strata and a random sample is
taken from each stratum. Stratification increases the precision of the estimates when the
population is divided into subpopulations with similar characteristics within each stratum. In

cluster sampling, groups, or "clusters," of units in the population are formed and a random
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sample of the clusters is selected. In other words, within a particular stratum, rather than
selecting individual units, clusters of units are selected.

In the analysis of DV data, systems are grouped into three strata according to the system type
(CWS, TNCWS, and NTNCWS) within each state. In the first stage of the sampling process,
systems are randomly selected within each stratum. In the second stage, each action taken by the
system is recorded. In other words, the system represents a cluster of actions. A few examples
of these actions are:

System inventory information that must be reported to SDWIS/FED,

Violations of federal regulations (states also may report violations of state regulations),

Enforcement actions taken when violations occur.
3.2.3 Sampling Procedure and Data Collection Activity

Once the current state inventory is retrieved from SDWIS/FED, the number of systems is
counted by size category (see Table 2-2 for size categories). The sample size for each system
type within a state is calculated based on the acceptable precision level for the estimates within
margin of error in most states of plus or minus five percent, with a confidence level of 90 or 95
percent®. As discussed in section 3.2.2, the sample design is a stratified random cluster sample.
The required sample size is given by:

nj, =(n, Ndeff)

where nj, is the size of the sample (number of systems) required for stratum h (specific state and
system type) if a simple random sample is drawn. deffis the design effect of the clustering and
is assumed to be greater than 1.0. ny is given by

Z:p,(1-p,)
B,’

2 _ b
i, +A1(Zap;(12 ph)_lJ
h

n, =

n

where n;,= Number of systems required for the sample in stratum #,

Nj, = Total number of systems in the state in stratum 4,

6 For the three DVs that were conducted during the last quarter of 2004, (TX, VA, and IL), the confidence level for
CWSs was 95 percent and the margin of error was plus or minus seven percent. For NTNCWSs and TNCWSs, the
confidence level was 90 percent and the margin of error was plus or minus seven percent.
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M, = Average number of actions in each system in stratum A,

B, = Acceptable precision level (margin of error) for stratum 4,

Z, = The abscissa of the normal curve that corresponds to the confidence level,
and
pr = Proportion of discrepancy in violation data between DV results and SDWIS/FED in
stratum /£ (estimated from the previous assessment.)

The design effect deff depends on the proportion of actions and decisions reviewed in the DV
that are consistent with the data in SDWIS/FED. This proportion is unknown before the DV;
therefore, the design effect is unknown. Lacking estimates of the design effect, the DV draws a
simple random sample within each stratum’. Because it excludes the design effect, this sample
may not be large enough to meet the precision targets.

The sample size is calculated in an Excel spreadsheet. Samples are drawn from the frame
according to the random numbers generated in an Excel spreadsheet produced by EPA. Using
the Excel spreadsheet random number generator, a random sample of systems is developed for
each stratum. Then, the DV auditors collect data from the state files for each sampled system on
PWS inventory, violations, and enforcement.

3.3 Analvtical Method: Weighting and Estimation

In this analysis, sample weights are applied to the data to adjust for the unequal probability of
selection of systems, i.e., the differences in the likelihood of some systems appearing in the
sample. Weights, based on the probability of selection, allow unbiased representation of the
population from an unequal probability sample.

In the 2002-2004 DV data analysis, EPA estimated proportions related to consistency and
accuracy among state files, the state database, and SDWIS/FED for inventory information,
violation data, and enforcement actions. A few examples of such proportions are the proportion
of inventory data that are consistent between SDWIS/FED and the state file, the proportion of
violation data that are reported to SDWIS/FED, and the proportion of enforcement data that are
consistent between SDWIS/FED and the state file. In this report, these proportions are presented

as percentages after being multiplied by 100. The proportion P is estimated by

7 Future DVs can estimate deff using data from previous DVs and can incorporate the design effect into the sample
size calculation.
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. N
where the sample weight W, = —-,
n,

n

N, = total number of clusters (systems) in stratum (system type) 4, h=1,...,H,
n, = number of sampled clusters in stratum #,
m,,, = number of data elements (reviewed actions) from cluster a in stratum /4,

1,5 = 0 or 1 indicator for Bth data element from the system « and Stratum 4,

corresponding to a specific characteristic.

A simple illustration of the calculation procedure is presented here. Suppose there are three strata
(H=3), namely CWS, NTNCWS, and TNCWS in State A. Also, suppose that the total number of
systems in each stratum (system type in State A) is 6, 9, and 15 (N,=6, N,=9, and N;=15),
respectively. Further, the number of sampled systems is 3 for each stratum (n;=n,=n3;=3) and
there are three violations reviewed for accuracy from each sampled system (m,, =3 for #=1,2,3

and a=1,2,3). Let I, ,be 1 if the violation was accurately reported to SDWIS/FED or 0 if the

violation was incorrectly reported. Suppose the compiled data are as shown in Table 3-1. The
proportion of the violations with a discrepancy is estimated by the ratio of the sum of W), [

and the sum of m,, W), which, in this case, is 55/90=0.6111 or 61.11%.

hap

Sampling errors are also estimated for the proportion estimates. Sampling errors are measures of
the extent to which the values estimated from the sample (proportions in this analysis) differ
from the values that would be obtained from the entire population. Since there are inherent
differences among the members of any population, and data are not collected for the whole
population, the exact values of these differences for a particular sample are unknown.

To estimate the sampling errors, Taylor series expansion method is applied. The Taylor series
expansion method is widely used to obtain robust variance estimators for complex survey data
with stratified, cluster sampling with unequal probabilities of selection. The Taylor series
obtains an approximation to a non-linear function. The Taylor series expansion method is
applied to the variance of the proportion estimate as

Myap

S n (1 n,/N,) & ZW (Ihaﬂ )
Var(P) = Var,(P), where Var, (P) = —-———12 Z N ’

! z z mha M1

h=1 a=1




y

and e, =

a=1

€

a

n,

. With the sampling error, the margin of error based on a 95 percent confidence

interval is calculated as 7, 54/ Var(P) , where ¢ 40025 18 the percentile of the # distribution with

df number of degrees of freedom, which is the number of clusters minus the number of strata.

Table 3-1: Example of Proportion Estimation Procedure
Total Number | Weight | System Total m, W, Violation | Violation /8 ]haﬁ
Number of Wi Index | number Index correctly
Stratum of sampled a of B reported?
index h | Systems | systems Violations Yes=1;
N, n, m,, No=0
Ihaﬂ

1 6 3 2 1 3 6 1 1 2
State A 2 0 0
CWS 3 0 0
2 3 6 1 1 2
2 0 0
3 1 2
3 3 6 1 1 2
2 1 2
3 0 0
2 9 3 3 1 3 9 1 1 3
State A P 0 0
NTNCWS 3 1 3
2 3 9 1 1 3
2 1 3
3 0 0
3 3 9 1 0 0
2 0 0
3 1 3
3 15 3 5 1 3 15 1 0 0
State A 2 | 5
TNCWS 3 1 5
2 3 15 1 1 5
2 0 0
3 1 5
3 3 15 1 1 5
2 0 0
3 1 5
z 90 55

In Section 4, various types of proportions of consistent, reported, and accurate data in
SDWIS/FED are calculated. These proportion estimates represent the data quality measures of

inventory, violation, and enforcement data in SDWIS/FED based on the DVs.
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4, Results from the Analysis of Data Verifications

This section presents various proportion estimates for inventory, violation, and enforcement data.
Also, the margins of error are calculated for each point estimate. The margin of error is based on
a 95% confidence interval, which includes the true proportion with 95% confidence. All
calculations were performed using SAS®.

4.1 Analysis of Inventory Data

States are required to report eight inventory data elements to SDWIS/FED for Grant Eligibility.
These elements are 1) public water system identification number (PWS ID; 2) system status 3)
water system type; 4) primary source water type; 5) population served; 6) number of service
connections; 7) administrative contact address; and 8) water system name. The records for
population or service connections are considered to be consistent when there is less than 10%
difference between the two records. Because the inventory data are analyzed at the system level,
the estimation approach can be based on a stratified random sampling. Then, the proportion of
systems for which the inventory elements were reported to SDWIS/FED without discrepancies
and its sampling error are estimated in Section 3.3 only at the cluster (system) level (or B=1).

Inventory data quality of each data element is displayed in Table 4-1. The overall data quality of
the eight inventory (water system identification) parameters assessed was 87%. In other words,
87% of systems from DV states between 2002 and 2004 had consistent data for all eight
inventory data elements between their state files and SDWIS/FED database, or 13% of systems
had at least one data element reported with a discrepancy. The highest discrepancy rate was for
the administrative contact address element.
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Table 4-1: Percent PWSs reported Grant Eligibility Inventory Data to SDWIS/FED
without Discrepancy

Reported Data without Discrepancy by Individual Data Element Reported All
Inventory
PWS ID System Water Primary | Population | # service Admin. PWS Data Element
status system source served connection | contact name Data without
(active or type type s address Discrepancy
inactive)
99.83% 97.26% 98.21% 99.31% 97.11% 96.22% 95.97% 99.87% 87.4%
(+-020%) | (+-1.15%) | +-0.72%) | +-035%) | +-071%) | (+/-0.93%) | (+/-1.32%) | (+/-0.09%) (- 1.54%)

4.2 Analysis of Violation Data

Federal regulations specify the outcomes which states must report to EPA that result in
noncompliance (violation) with (a) health-based drinking water quality maximum contaminant
levels (MCL) and related requirements for their attainment; (b) specified monitoring and
reporting (M/R) requirements necessary to determine whether sampling, testing and treatment
process checking occurred as stipulated in Federal regulations; and (c) health-based treatment
techniques (TT) and associated water system management processes for contaminants for which
it is not technologically or economically feasible to set an MCL.

Violation data are evaluated by comparing the following: 1) EPA’s evaluation of the state’s
compliance decision on the violations; 2) the assigned violations in the state files; and 3) the
violations reported to SDWIS/FED. All the findings from these comparisons can be grouped into
one of the categories as shown in Table 4-2. The total number of violations identified during the
2002-2004 DV is summarized below:

e Out of 198 TCR MCL violations, 163 violations were reported to SDWIS/FED.

e Out of 48 other (non-TCR) MCL violations, 21 violations were reported to
SDWIS/FED.

e Outof4l SWTR TT violations, 35 violations were reported to SDWIS/FED.

e Outof 176 LCR TT violations, 5 violations were reported to SDWIS/FED.

e Out of 5,069 M/R violations, 1,589 violations were reported to SDWIS/FED.

The following measures of data quality of violation data in SDWIS/FED are evaluated:

! Completeness of SDWIS/FED describes how many violations that are required to be
reported are being reported to SDWIS/FED, expressed as a percentage. This quantity is
estimated based on the violations found by EPA and reported to SDWIS/FED (EPA=Yes
and SDWIS/FED=Yes;1, 4 from Table 4-2) out of all violations found by EPA
(EPA=Yes;l, 2, 3, 4 from Table 4-2).

Non-reporting rate in SDWIS/FED describes how many violations that are required to
12



be reported are not being reported to SDWIS/FED, expressed as a percentage. This
percentage is the complement of the Completeness estimate, i.e., 100%-Completeness.

! Compliance Determination (CD) error rate in the non-reported violations describes
how many non-reported violation data are the result of errors in states’ compliance
determination (i.e., a violation was not reported because the state did not identify it as a
violation), expressed as a percentage. This quantity is estimated based on the violations
found by EPA, but not reported to SDWIS/FED and where the assigned violation in the
state file does not agree with EPA (EPA=Yes and SDWIS/FED=No and EPA=#state File;

3 from Table 4-2) out of all violations found by EPA and not reported to SDWIS/FED
(EPA=Yes and SDWIS/FED=No; 2 and 3 from Table 4-2).

! Data Flow (DF) error rate in the non-reported data describes how many non-reported
violation data are as a result of reporting problems from state to SDWIS/FED, expressed
as a percentage. This quantity is estimated based on the violations found by EPA, but not
reported to SDWIS/FED and where the assigned violation in the state file confirmed by
EPA (EPA=Yes, State File=Yes, and SDWIS/FED=No; 2a and 2b from Table 4-2) out of
all violations found by EPA and not reported to SDWIS/FED (EPA=Yes and
SDWIS/FED=No; 2 and 3 from Table 4-2).

! Accuracy of the data in SDWIS/FED describes how much of the violation data in
SDWIS/FED are correct, expressed as a percentage. This quantity is estimated based on
the violations found by EPA that agree with those reported to SDWIS/FED (EPA=
SDWIS/FED; 1a, 1d, and 4a from Table 4-2) out of all violations reported to
SDWIS/FED (SDWIS/FED=Yes; 1, 4, 5, 6 from Table 4-2).

! Compliance Determination (CD) error rate in SDWIS/FED describes how much of the
violations data in SDWIS/FED are incorrect violations types as a result of errors in the
state=s compliance determination, expressed as a percentage. This quantity is estimated
based on the violations found by EPA that disagree with those reported to SDWIS/FED,
but which are missing in the state file (State File=No and EPA=SDWIS/FED from Table
4-2) or the violations found by EPA that disagree with those found by the state, which
were then reported to SDWIS/FED as found by the state (EPA#State File= SDWIS/FED;
Ic and 4b® from Table 4-2) out of all violations reported to SDWIS/FED
(SDWIS/FED=Yes; 1, 4, 5, 6 from Table 4-2).

! Data Flow (DF) error rate in SDWIS/FED describes how many of the reported
violations data are incorrect violations types due to reporting problems from the state to
SDWIS/FED, expressed as a percentage. This quantity is estimated based on the
violations found in the state files and confirmed by EPA, but which disagree with those
reported to SDWIS/FED (EPA=StatexSDWIS/FED from Table 4-2) or the violations
found by EPA that disagree with those found by the state, which were then reported to

8 If DV auditors determined it to be a CD error
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SDWIS/FED (EPA=#State File= SDWIS/FED;1b, le, and 4b° from Table 4-2) out of all
violations reported to SDWIS/FED (SDWIS/FED=Yes; 1, 4, 5, 6 from Table 4-2).

! False Positive rate of the violation data in SDWIS/FED describes how much of the
reported violation data in SDWIS are, in fact, false violations, expressed as a percentage.
This quantity is estimated based on the violations not confirmed by EPA but reported to
SDWIS/FED (EPA=No and SDWIS/FED=Yes; 5 and 6 from Table 4-2) out of all
violations reported to SDWIS/FED (SDWIS/FED=Yes; 1, 4, 5, 6 from Table 4-2).

! Overall Data Quality Estimate in SDWIS/FED measures how many noncompliance
determinations are correctly reported in SDWIS/FED among all noncompliance
determinations (that are either violations or false-positive violations). This quantity is
estimated based on the violations confirmed by EPA and correctly reported to
SDWIS/FED (EPA=SDWIS/FED; 1a, 1d, and 4a from Table 4-2) out of all violations
found by EPA or in the state files and SDWIS/FED (EPA=Yes or State File=Yes or
SDWIS/FED=Yes; 1-6 from Table 4-2). When the false positive rate is 0%, this measure
is the product of Completeness and Accuracy.

Since the DV states were not randomly selected, the states were treated as a fixed stratification
variable for this analysis. During the DVs, there were systems that did not have any violations in
the sample and did not require any reporting to SDWIS/FED. Thus, the actual number of sample
systems used for the calculations was less than the number of sampled systems for the DVs.
Furthermore, sub-domain analysis by rules or system types resulted in single-cluster strata and/or
single observation in some clusters. A single-cluster stratum does not contribute in the
calculation of variance estimates, which may underestimate the sampling errors. Therefore, the
strata were combined within each EPA region except for overall data quality estimations, where
the strata were combined within each DV state.

9 If DV auditors determined it to be a DF error.
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Table 4-2: Violation data Comparison Categorization

Was a violation found? Were the assigned violations | Example Description
in agreement?
Found By | Found Reported
DV Instate | 0
Auditors | File SDWIS
Yes Yes Yes la. DV Auditors=State A TCR violation 3100-21" was found No discrepancy in SDWIS/FED
File=SDWIS in the state file, confirmed by DV
auditors, and correctly reported to
SDWIS/FED.
1b. DV Auditors =State A TCR violation record 3100-21 as Data Flow error
) found in state file and confirmed by DV
FileSDWIS o S .
auditors; the violation was incorrectly
reported to SDWIS/FED as 3100-22°.
. A TCR violation record 3100-22 was Compliance determination error
lc. DV Auditors #State found in state file and rted t
X ound in state file and reported to
File=SDWIS SDWIS/FED as 3100-22 when the
violation should have been 3100-21.
1d. DV Auditors A TCR violation 3100-21 was reported | No discrepancy in SDWIS/FED
) to SDWIS/FED and confirmed by DV
=SDWIS=State File auditors but the state issued 3100-22 in
the file.
. A TCR violation record 3100-22 found | Compliance determination error
l‘?' DV Auditors =State in state file when it should have been by state and Data flow error
File=SDWIS 3100-21 according to DV auditors, between state file and
while the violation was incorrectly SDWIS/FED
reported to SDWIS/FED as 3100-23*
Yes Yes No A TCR violation 3100-21 was found in | Non-reporting; Data Flow error
2a. DV Auditors =State File the state file and confirmed by DV
auditors, but not reported to
SDWIS/FED.
! Acute TCR MCL violation.

? Monthly TCR MCL violation.

* Routine Major TCR Monitoring Violation
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Table 4-2: Violation data Comparison Categorization

Was a violation found?

Were the assigned violations
in agreement?

Example

Description

Found By | Found Reported
bV Instate | tO
Auditors | File SDWIS
A TCR violation 3100-22 was issued in | Non-reporting; Compliance
2b. DV Auditors #State File the state file when it should have been determination error by the state;
3100-21, and the violation was not Data Flow error between the
reported to SDWIS/FED. state file and SDWIS/FED.
Yes No No 3.N/A There should have been a TCR Non-reporting; Compliance
violation 3100-21, but the state did not determination error
issue a violation and did not report to
SDWIS/FED.
Yes No Yes 4a. DV Auditors There should have been a TCR No discrepancy in SDWIS/FED
=SDWIS/FED violation 3100-21 issued in the state
file, but the notice of violation (NOV)
was not found in the state file, even
though the violation as correctly
reported to SDWIS/FED.
There should have been a TCR Compliance determination error
4b. DV Auditors violation 3100-21 issued in the state by state and/or Data Flow
#SDWIS/FED file, but NOV was not found in the state | between state File and
file, while the violation as incorrectly SDWIS/FED
reported to SDWIS/FED as 3100-22.
No Yes Yes Sa. State File=SDWIS/FED A TCR violation 3100-21 was issued in | False positive in SDWIS/FED

the state file and reported to
SDWIS/FED, but it should not have
been a violation.

5b. State File2SDWIS/FED

A TCR violation 3100-21 was found in
the state file, but the DV Auditors
concluded that there should not have
been a violation in the first place. In
addition, the state reported a different
TCR violation type (3100-22) to
SDWIS FED.

False positive in SDWIS/FED
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Table 4-2: Violation data Comparison Categorization

Was a violation found?

Were the assigned violations
in agreement?

Example

Description

Found By | Found Reported
bV Instate | 10
Auditors | File SDWIS
A TCR violation 3100 was reported to False positive in SDWIS/FED
No No Yes 6. N/A SDWIS/FED, but DV Auditors

concluded that there should not have
been a violation in the first place. In
addition, no evidence of a violation was
found in the state files because the state
rescinded a violation but has not
removed it if from SDWIS/FED.
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4.2.1 Results from 2002-2004 Data Verifications

The proportion estimates and the sampling errors for the violation DQE by violation types are
presented in Table 4-3. Eighty-one percent of the MCL and SWTR TT violations were reported
to SDWIS/FED. Seventy-four percent of the non-reported violations were due to compliance
determination errors and 26% were due to data flow errors. The reported violations in
SDWIS/FED were accurate at 94%. Overall, the DQE of the violation data was 77%. This means
that 77% of the noncompliance determinations on MCL/ SWTR TT standards were correctly
reported in SDWIS/FED.

Considering all health-based violations (MCL and TT violations, which include Lead and
Copper TT), 62 percent of the violations were reported to SDWIS/FED. This means that 38% of
the violations were not reported. Eighty-four (84) percent of the non-reported violations were
due to compliance determination errors and 16% were due to data flow errors. The reported
violations in SDWIS/FED were accurate at 94%. Overall, the DQE of the health-based violation
data was 59%. This means that 59% of the noncompliance determinations on all health-based
standards were correctly reported in SDWIS/FED.

The quality of the health-based violations data was much lower than the MCL/SWTR TT data
because of the quality of data associated with the Lead and Copper Rule. The data quality of the
LCR TT violations was the lowest at 7.6%. For example, we found that out of 176 LCR TT
violations, only 5 were reported to SDWIS/FED. The non-reporting was also mainly because of
compliance determination errors. Specifically, 161 out of 171 violations were not recognized as
violations when the violations had occurred.

Twenty-nine percent of the M/R violations were reported to SDWIS/FED and 71% of the
violations were not reported. Ninety-two percent of the non-reported violations were due to
compliance determination errors and 8% were due to data flow errors. The reported M/R
violations in SDWIS/FED were accurate at 88%. Overall, the DQE of the M/R violation data
was 27%, 1.e., 27% of the noncompliance determinations on M/R were correctly reported in
SDWIS/FED.

Table 4-3: Data Quality Estimates (DQE) by Violation Type
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TCR MCL OTHER MCL TOTAL MCL SWTRTT
% COMPLETENESS OF 83.29% 48.94% 78.42% 94.89% (+/-8.03%)
SDWIS/FED (+/-9.66%) (+/-27.05%) (+/-9.39%)
%NON-REPORTING ON 16.71% 51.06% 21.58% 5.11% (+/-8.03%)

SDWIS/FED

(+1-9.66%)

(+/-27.05%)

(+-9.39%)

% CD % DF ERROR
ERROR ON | ON NON- 83.40% 16.60% 56.89% 43.11% 73.84% 26.16% 73.87% 26.87%
NON- REPORTED (+- (+- (+- (+/- (+/- (+/- (+- (+-
REPORTED | DATA 15.07%) 15.07%) 43.12%) 43.12%) | 16.98%) 16.98%) 43.38%) 43.38%)
DATA
%ACCURACY OF DATA IN 96.65% 79.22% 94.91% 91.07%
SDWIS/FED (+/-2.62%) (+/-20.56%) (+/-3.00%) (+/-12.14%)
%CD ERROR WITH DATA , 5.73% 0.57% .
IN SDWIS/FED 0% (+/-8.48%) (+/-0.80%) 3.98%(+/-7.26)
%DF ERROR WITH DATA , , 0% )
IN SDWIS/FED 0% 0% 0%
%FALSE POSITIVE DATA 2.26% 15.05% 4.52% 4.95%
IN SDWIS/FED (+/-2.44%) (+/-17.96%) (+/-2.90%) (+/-8.38%)
OVERALL DATA QUALITY 80.95% 42.00% 75.16% 86.63%

(+/-9.47%) (+/-26.67%) (+/-9.26%) (+/-15.79%)

Health-Based
MCL/SWTRTT LCRTT . - M/R
Violations

% COMPLETENESS OF 81.33% 7.6% 61.69% 29.02%
SDWIS/FED (+/-8.86%) (+/-7.52%) (+/-10.26%) (+/-3.47%)
9% NON-REPORTING ON 18.67% 92.40% 38.31% 70.98%

SDWIS/FED

(+/-8.86%)

(+/-7.52%)

(+/-10.26%)

(+/-3.47%)

% CD %DF ERROR o )

ERRORON | ONNON- 73.84% 26.16% 91'1?/0 8'?:}/0 84.45% 15.55% 92.03% 7.97%

NON- REPORTED (+- (+- (e (e (+- (+- e 7o
11.80) 11.80) (+-1.75%) | (+/-1.75%)

REPORTED | DATA 16.30%) 16.30%) 10.35%) 10.35%)

DATA

%ACCURACY OF DATA IN 94.12% 100% 94.30% 88.35%

SDWIS/FED (+/-3.27%) (+/-3.16%) (+/-2.87%)

%CD ERROR WITH DATA 1.27% 0% 1.24% 3.18%

IN SDWIS/FED (+/-1.44%) ° (+/-1.39%) (+/-1.54%)

%DF ERROR WITH DATA 0% 0% 0% 0.99%

IN SDWIS/FED (+/-0.53%)

%FALSE POSITIVE DATA 4.60% 0% 2.79% 7.48%

IN SDWIS/FED (+/-2.90%) (+/-2.38%) (+/-2.31%)

OVERALL DATA QUALITY 77.21% 7.6% 59.18% 27.08%

(+/-8.99%)

(+/-7.52%)

(+/-10.10%)

(+-3.37%)

*CD=Compliance determination
*DF=Data Flow

Note: TCR MCL + Other MCL = Total MCL + SWTR TT = MCL/SWTR TT + LCR TT = Health-Based Violations. M/R =
monitoring and reporting violations.
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In general, the majority of non-reported data were due to compliance determination errors, i.e.,
the states did not issue violations when violations had occurred. The violations had not been
recognized, not recorded by states as violations, and consequently, not reported to SDWIS/FED.
We need to further examine the cause of such compliance determination errors. These errors
may be due to late reporting or rule interpretation discrepancies. Eliminating these errors will
significantly increase the completeness of the data in SDWIS/FED. For example, 84% of the
non-reported health-based based violations were due to compliance determination errors. If these
errors did not occur, the completeness of health-based violations in SDWIS/FED would be at
94% (62%+38%%84%). Similarly, the completeness of M/R violations would also be at 94%
(29%+71%x%92%).

The violation data are further evaluated by system type in Tables 4-4a-c. The DQEs of
MCL/SWTR TT violations were not significantly different among the different system types.
Likewise, the DQEs of health-based violations were not significantly different between CWSs
and NTNCWSs. (The DQE of health-based violations for TNCWSs was not calculated since
LCR TT data were not collected for TNCWSs.)

Table 4-4a: MCL/SWTR TT Violations Data Quality Estimates (DQE)
by Public Water System Type

CWS NTNCWS TNCWS

% COMPLETENESS OF SDWIS/FED 78.87% 83.07% 83.25%
(+/-10.59%) (+/-12.32%) (+/-15.53%)
21.13% 16.93% 16.75%
(+/-10.59%) (+/-12.32%) (+/-15.53%)

%NON-REPORTING IN SDWIS/FED

7CD ERROR ON | 9%DF ERROR ON 61.24% 38.76% 49.15% 50.85% 96.21% 3.79%
NON-REPORTED | NON-REPORTED | (4/2544%) | (+/-25.44%) | (+/-35.34%) | (+/-35.34%) | (+/-6.14%) | (+/-6.14%)
DATA DATA

%ACCURACY OF DATA IN 93.15% 83.42% 97.37%
SDWIS/FED (+/-435%) (+/-13.55%) (+/-3.68%)

%CD ERROR WITH DATA IN \ . 6.62% 0.29% (+/-0.60%)
SDWIS/FED 1.06% (+/-1.47%) (+/-10.75%)

%DF ERROR WITH DATA IN , , 0%
SDWIS/FED 0% 0%

%FALSE POSITIVE DATA IN
SDWIS/FED

5.80%
(+/-4.13%)

9.96%
(+-11.71%)

2.34%
(+/-3.60%)

OVERALL DATA QUALITY

74.37%
(+/-10.73%)

70.49%
(+/-13.61%)

81.38%
(+/-15.51%)

*CD=Compliance determination

*DF=Data Flow

20



Table 4-4b: Health-Based Violations Data Quality Estimates (DQE)

by Public Water System Type

%NON-REPORTING IN SDWIS/FED

(+-12.17%)

CWS NTNCWS
% COMPLETENESS OF SDWIS/FED 53.39% 40.86%
(+-12.17%) (+/-15.19%)
46.61% 59.14%

(+/-15.19%)

%CD ERROR ON

(+/-11.75%)

gg¥AREPORTED Egg_ﬁggﬁ%% 78.45% 21.55% 93.57% 6.57%
DATA (+-16.17%) | (+-16.17%) | (+/-10.15%) | (+/-10.15%)
%ACCURACY OF DATA IN 93.47% 84.95%
SDWIS/FED (+/-4.15%) (+/-12.58%)
%CD ERROR WITH DATA IN . ) 6.01%
SDWIS/FED 1.01% (+/-1.40%) (+/9.86%)
%DF ERROR WITH DATA IN . .
SDWIS/FED 0% 0%
%FALSE POSITIVE DATA IN 5.52% 9.04%
SDWIS/FED (+/-3.94%) (+/-10.76%)
OVERALL DATA QUALITY 51.22% 36.67%

(+/-13.02%)

*CD=Compliance determination
*DF=Data Flow

Table 4-4c: M/R Violations Data Quality Estimates (DQE)
by Public Water System Type

CwWS

NTNCWS

TNCWS

% COMPLETENESS OF SDWIS/FED

20.26% (+/-3.42%)

22.65% (+/-5.26%)

45.89% (+/-5.87%)

%NON-REPORTING IN SDWIS/FED

79.74% (+/-3.42%)

77.35% (+/-5.26%)

54.11% (+/-5.87%)

Z"gg_i}éggggg ?g;_iggi%% 91.62% 8.38% 87.05% 12.95% 96.87% 3.13%
DATA DATA (+/-2.36) (+-2.36) (+H-5.07%) | (+-5.07%) | (+-2.31) (+-2.31)
Z’S&%%RE’;‘)CY OF DATAIN 82.10% (+/-4.96%) 81.39% (+/-7.93%) 94.81% (+/-2.71%)
Z’S@éﬁ%‘ WITH DATA IN 5.25% (+-2.84%) 4.10% (+/-2.7%) 1.83% (+/-1.99%)
Z’;;E%‘E%R WITH DATA IN 0.73% (+/-0.74%) 1.45% (+/-2.15%) 0.60% (+/- 0.59%)

%FALSE POSITIVE DATA IN

SDWIS/FED

11.92% (+/-4.42%)

13.05% (+/-7.88%)

2.75% (+-1.77%)

OVERALL DATA QUALITY

18.38% (+/-3.12)

20.51% (+/-4.77%)

44.17% (+/-5.79%)

*CD=Compliance determination

*DF=Data Flow
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EPA has public notification (PN) requirements to ensure that the public is notified of violations
in a timely manner. The PN requirements define three tiers of notification that are based on the
public health significance of the violation, with tier 1 being the most significant (See Appendix
C for the definition of PN tiers). The DQEs are also calculated by PN tier groups of violations in
Table 4-5. Two-thirds of PN tier 1 violations were reported to SDWIS/FED. There were no
significant differences in DQEs between PN tier 1 and PN tier 2. The DQEs for PN tier 3, which
mostly consisted of M/R violations, were significantly lower than those for PN tier 1 and PN tier
2. Less than two-thirds of PN tier 2 violations were reported to SDWIS/FED and only 30% of
PN tier 3 violations were reported to SDWIS/FED. In all PN tier groups, the data in
SDWIS/FED were highly accurate. The overall data quality does not reflect false-positive
violations in SDWIS/FED since they can not be categorized into a PN tier.

Table 4-5: Data Quality (DQ) by PN Tier

PN Tier 1 PN Tier 2 PN Tier 3
% COMPLETENESS OF SDWIS/FED 66.97% . . 30.58%
(+/-22.37%) 62.40% (+/-10.50%) (+/-4.15%)

33.03%
(+/-22.37%)

69.42%

37.60% (+/-10.50%) (+1.4.15%)
-, 0

%NON-REPORTING in SDWIS/FED

%CD ERROR ON %DF ERROR 91.44%

NON-REPORTED ON NON- 32.77% 67.23% 87.21% (+/- 12.79% (+/- ('+/_ 8.56%

DATA REPORTED (+/-23.93%) (+/-23.93%) 9.04%) 9.04%) (+/-1.87%)
1.87%)

DATA

%ACCURACY OF DATA IN 100% o o 95.46% (+/-1.82)

SDWIS/FED 98.65% (+/-1.52%)

0, 0,

SA)DC@;;?FIE?)R WITH DATA IN 0% 1.35% (+/-1.52 %) 3.46%(+/-1.68)

0, 0,

ég)\l;/llgl/{é%R WITH DATA IN 0% 0% 1.08%(+/-0.58)

OVERALL DATA QUALITY 66.97% 29.19%

61.56% (+/-10.59%)

(+-22.37%) (+-4.13%)

*CD=Compliance determination
*DF=Data Flow

4.2.2 Results from 1999-2001 Data Verifications

This section presents DQEs from 1999 to 2001 data verification audits recalculated using the
current statistical methodology described in Section 3.3. The states subjected to the DV audits
during 1999-2001 are shown in Table 4-6. In the calculation, the DV results from Region 2 were
not included since the state DV reports were not finalized for those states during the period of
this analysis. The DQEs are included in Tables 4-7a and b. Because these estimates were
computed based on a different set of DV states in a different data quality assessment time frame
and with a different statistical sample design, it is not scientifically valid to make a national
inference by comparing the results between Table 4.3a-b. However, the DQEs from those states
that had repeated DV audits during both assessment periods are calculated and compared in the
following section.
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Table 4-6: States Subject to Data Verifications from 1999-2001

Region States Region States
1 MA, ME, NH 6 AR, LA, NM, TX
2 NY, PR 7 KS, MO, NE
3 VA, PA, DE 8 MT, ND, UT
4 FL, GA, KY, MS, NC, 9 HI, NV
SC, TN
5 IL, IN, OH, WI 10 AK, ID, OR

Table 4-7b shows that 69% of the MCL and SWTR TT violations were reported to SDWIS/FED.
Seventy-nine percent of the non-reported violations were due to compliance determination errors
and 21% were due to data flow errors. The reported violations in SDWIS/FED were accurate at

91%. Overall, the DQE of the violation data was 64%. This means that 64% of the
noncompliance determinations on MCL/ SWTR TT standards were correctly reported in

SDWIS/FED.

Table 4-7a: 1999-2001 Data Quality Estimates (DQE) for MCL and SWTR TT

TCR MCL OTHER MCL TOTAL MCL
% COMPLETENESS OF 76.71% 63.33% 74.81%
SDWIS/FED (+/-9.98%) (+/-26.99%) (+/-9.34%)
%NON-REPORTING ON 23.29% 36.67% 25.19%
SDWIS/FED (+/-9.98%) (+/-26.99%) (+/-9.34%)
%CD ERROR | %DF
ON NON- ERROR ON | 70,69% 2931% 68.55% 31.45% 70.25% 29.75%
giPT(iRTED ggggRTED (+/-18.58%) | (+/-18.58%) | (+/-31.68%) | (+/-31.68%) | (+-16.15%) | (+-16.15%)
DATA

%ACCURACY OF DATA IN 91.71% 63.99% 88.54%
SDWIS/FED (+/-2.62%) (+/-46.70%) (+/-8.87%)
%CD ERROR WITH DATA 1.61% 36.01% 5.54%
IN SDWIS/FED (+/-2.96%) (+/-46.70%) (+/-7.82%)
%DF ERROR WITH DATA 0.64% 0.56%
IN SDWIS/FED o 1 22) 0% (+/-7.82%)
%FALSE POSITIVE DATA 6.05% 0% 5.36%
IN SDWIS/FED (+/-5.24%) (+/-17.96%) (+/-4.66%)
OVERALL DATA QUALITY

Q 71.35% 40.52% 67.14%

(+/-10.16%) (+/-28.53%) (+/-10.27%)

*CD=Compliance determination
*DF=Data Flow
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Table 4-7b: 1999-2001 Data Quality Estimates (DQE) for MCL/ SWTR TT and MR

SWTRTT MCL/SWTRTT MR
% COMPLETENESS OF 54.54% 69.39% 34.86%
SDWIS/FED (+/-11.79) (+/-9.59%) (+/-4.59%)
9%NON-REPORTING ON 45.46% 30.61% 65.14%
SDWIS/FED (+/-11.75) (+/-9.59%) (+/-4.59%)
% CD % DF
E}SEOR ON il(gl;(?R ON 92.43% 7.57% 79.05% 20.95% 92.26% 7.74%
REPORTED | REPORTED (+/-13.88) (+/-13.88) (+/-14.44%) (+/-14.44%) (+/-2.64%) (+/-2.64%)
DATA DATA
%ACCURACY OF DATA 100% 90.84% 91.85%
IN SDWIS/FED (+/-7.38%) (+/-2.89%)
%CD ERROR WITH DATA 0% 4.43% 1.08%
IN SDWIS/FED ’ (+/-6.34%) (+/-0.93%)
%DF ERROR WITH DATA 0% 0.45% 0.20%
IN SDWIS/FED ’ (+/-0.9%) (+/-0.25%)
%FALSE POSITIVE DATA 0% 4.28% 6.87%
IN SDWIS/FED (+/-3.8%) (+/-2.58%)
OVERALL DATA 54.54% 63.88% 33.51%
QUALITY (+/-11.75%) (+/-9.12%) (+/-4.5%)

*CD=Compliance determination
*DF=Data Flow

Thirty-five percent of the M/R violations were reported to SDWIS/FED and 65% of the
violations were not reported. Ninety-two percent of the non-reported violations were due to
compliance determination errors and 8% were due to data flow errors. The reported M/R
violations in SDWIS/FED were accurate at 92%. Overall, the DQE of the M/R violation data
was 33%, i.e., 33% of the noncompliance determinations on M/R were correctly reported in
SDWIS/FED.

4.2.3 Data Quality Estimates from 1999-2001 and 2002-2004

In order to evaluate the progress of the data quality improvement, the DQEs from the states
where the DV audits were conducted during the data quality assessment period 1999-2001 and
again during 2002-2004 were calculated for the purpose of comparison. The states with repeated
DV audits for both assessment periods can be identified from Table 2-1 and Table 4-6 and are
listed in Table 4-8. Since the LCR was not reviewed during the 1999-2001 DVs, the data from
the LCR were excluded from 2002-2004 DV results for this evaluation

The DQEs from these 18 states are presented in Tables 4.9 a and b, which include point
estimates as well as the lower and upper bounds for 95% confidence intervals. In order to
determine any significant differences (increase or decrease) in the DQEs, the two confidence
intervals, defined by the lower and upper bounds as the end points of the interval, for the two
DQEs should not overlap. Sixty-seven percent of MCL/SWTR TT violations with a 95%
confidence interval (55%, 79%) were reported to SDWIS/FED during 1999-2001. Similarly,
80% of MCL/SWTR TT violations with a 95% confidence interval (68%, 92%) were reported to
SDWIS/FED during 2002-2004. Since the confidence intervals overlap, there was no statistically
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significant increase in the reporting of violations for these 18 states from 1999-2001 to 2002-
2003. The overall data quality of MCL/SWTR TT violations was 64% with a 95% confidence
interval (52%, 75%) during 1999-2001 and 75% with a 95% confidence interval (64%, 87%)
during 2002-2004. Based on the confidence intervals, there was no statistically significant
increase in the overall data quality of MCL/SWTR TT violations for these 18 states from 1999-
2001 to 2002-2003.

On the other hand, approximately, 60% of SWTR TT violations with a 95% confidence interval
(44%, 76%) were reported to SDWIS/FED during 1999-2001. During 2002-2004, 93% of SWTR
TT violations with a 95% confidence interval (81%, 100%) were reported to SDWIS/FED. Since
the confidence intervals do not overlap, there was a statistically significant increase in the
reporting of violations for these 18 states from 1999-2001 to 2002-2003. However, the accuracy
of SWTR TT has decreased significantly from 100% to 78%. The overall data quality of SWTR
TT violations was 60% with a 95% confidence interval (44%, 73%) during 1999-2001 and 74%
with a 95% confidence interval (54%, 94%) during 2002-2004. Therefore, there was no
statistically significant increase in the overall data quality of SWTR TT violations for these 18
states from 1999-2001 to 2002-2003.

In general, all the confidence intervals from the two periods overlap for all DQEs, except for

SWTR TT violations completeness DQE. Therefore, there were no statistically significant
increases or decreases in the DQEs for these states from 1999-2001 to 2002-2003 assessment.

Table 4-8: States Subject to Data Verifications during 1999-2001 and 2002-2004

Region States Region States
1 MA 6 AR, NM, TX
2 7 KS, NE
3 VA, PA 8 uT
4 FL, KY, MS, NC, SC, TN | |9
5 IL, OH 10 AK, ID
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Table 4-9a: Data Quality Estimates (DQE) for MCL
from MA, VA, PA, FL, KY, MS, NC, SC, TN, IL, OH, AR, NM, TX, MO, UT, AK, ID

During 1999-2001 and 2002-2004

TCRMCL

Other MCL

Total MCL

Year

1999-2001

2002-2004

1999-2001

2002-2004

1999-2001

2002-2004

% COMPLETENESS OF
SDWIS/FED

POINT
ESTIMATE

70.13%

82.17%

74.57%

60.74%

70.63%

79.17%

LOWER
BOUND

56.22%

67.46%

48.25%

30.84%

57.87%

65.95%

UPPER
BOUND

84.03%

96.88%

100%

90.64%

83.39%

92.39%

%NON-REPORTING ON
SDWIS/FED

POINT
ESTIMATE

29.87%

17.83%

25.43%

39.26%

29.37%

20.83%

LOWER
BOUND

15.97%

3.12%

0%

9.36%

16.61%

7.61%

UPPER
BOUND

43.78%

32.54%

51.75%

69.16%

42.13%

34.05%

%CD
ERROR ON
NON-
REPORTED
DATA

%DF
ERROR
ON NON-
REPORTED
DATA

POINT
ESTIMATE

74.90% 25.10%

83.54% 16.46%

58.02% | 41.98%

21.14% | 78.86%

73.25% | 26.75%

67.09% 32.91%

LOWER
BOUND

51.93% 2.13%

61.95% 0%

12.32% 0%

0% 49.66%

51.66% 5.16%

38.77% 4.59%

UPPER
BOUND

48.07%

97.87%

100% 38.05%

100% 87.68%

50.34% 100%

94.85% | 48.34%

95.41% 61.23%

%ACCURACY OF DATA
IN SDWIS/FED

POINT
ESTIMATE

90.49%

96.01%

100%

82.84%

91.56%

94.40%

LOWER
BOUND

81.28%

91.88%

100%

59.65%

83.40%

89.88%

UPPER
BOUND

99.71%

100%

100%

100%

99.72%

98.920%

%CD ERROR WITH DATA
IN SDWIS/FED

POINT
ESTIMATE

3.04%

0%

0%

0%

2.70%

0%

LOWER
BOUND

0%

0%

0%

0%

0%

0%

UPPER
BOUND

8.99%

0%

0%

0%

7.98%

0%

%DF ERROR WITH DATA
IN SDWIS/FED

POINT
ESTIMATE

0%

0%

0%

0%

0%

0%

LOWER
BOUND

0%

0%

0%

0%

0%

0%

UPPER

0%

0%

0%

0%

0%

0%
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Table 4-9a: Data Quality Estimates (DQE) for MCL
from MA, VA, PA, FL, KY, MS, NC, SC, TN, IL, OH, AR, NM, TX, MO, UT, AK, ID

During 1999-2001 and 2002-2004

TCRMCL Other MCL Total MCL
Year 1999-2001 2002-2004 1999-2001 2002-2004 1999-2001 2002-2004

BOUND

0,

ok AL&ES?\%};’]?DDATA ESPT?;};’:TE 6.47% 3.99% 0% 17.16% 5.74% 5.60%
gg‘gﬁg 0% 0% 0% 0% 0% 1.08%
gggﬁ% 13.54% 8.12% 0% 4035% 12.00% 10.12%

OV%%A;LLI??TA ESPT?;}I‘I/ITE 64.71% 79.46% 74.57% 53.95% 65.78% 75.62%

gggﬁg 50.90% 65.09% 48.25% 24.49% 53.02% 62.79%
gggﬁ‘; 78.52% 93.82% 100% 83.42% 78.54% 88.46%

*CD=Compliance determination

*DF=Data Flow
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Table 4-9b: Data Quality Estimates (DQE) for SWTR TT, MCL/SWTR TT, and MR
from MA, VA, PA, FL, KY, MS, NC, SC, TN, IL, OH, AR, NM, TX, MO, UT, AK, ID
During 1999-2001 and 2002-2004

SWTRTT MCL/SWTR TT MR
Year 1999-2001 2002-2004 1999-2001 2002-2004 1999-2001 2002-2004
0,
7o COMPLETENESS OF SDWIS/FED ESI;%{/INIITE 59.95% 9330% 66.73% 80.36% 37.74% 28.06%
gg‘gﬁg 43.68% 80.83% 54.74% 68.10% 31.69% 23.82%
gggﬁg 76.21% 100% 78.72% 92.62% 4379% 3231%
POINT
A - .05% 710% 27% .64% 26% 94%
9%NON-REPORTING ON SDWIS/FED oATE 40.05% 6.70% 33.27% 19.64% 62.26% 71.94%
gg‘gﬁg 43.68% 0% 2128% 7.38% 56.21% 67.69%
gggﬁ% 56.32% 19.16% 4526% 31.90% 68.31% 76.18%
0,
%CD ERROR ON Iffg;_i%}f,gﬁég ESI;%IANIITE 9323% | 675% | 89.09% | 1091% | 82.04% | 17.96% | 67.72% | 32.28% | 91.63% | 8.37% | 93.59% | 6.41%
NON-REPORTED
DATA
DATA LOWER 1 Joagos | 0% | 62.11% | 0% | 63.88% | 0% | 40.40% | 4.95% | 88.91% | 5.66% | 91.60% | 4.43%
BOUND
gggﬁg 100% | 23.62% | 100% | 37.89% | 100% | 36.12% | 95.05% | 59.60% | 9434% | 11.09% | 95.57% | 8.40%
0,
#ACCURACY OF DATA IN SDWIS/FED ESPT?;?:TE 100% 78.78% 94.22% 92.90% 92.01% 92.2%
I}ig"[}’ﬁg 100% 60.28% 88.26% $8.24% $8.90% 89.33%
;ggi% 100% 97.28% 100% 97.55% 95.11% 95.08%
0,
7CD ER';S{{VYS’}FTSDDATA N ESI;%{/INIITE 0% 17.01% 1.85% 1.63% 1.44% 2.01%
gg‘gﬁg 0% 0% 0% 0% 0.13% 0.37%
gggﬁg 0% 3927% 5.53% 411% 2.75% 3.66%
0,
7oDF ERI;%&}ZESDDATA IN ESPT?;XTE 0% 0% 0% 0% 0.28% 0.64%
gg‘gﬁg 0% 0% 0% 0% 0% 0.05%
gggﬁ% 0% 0% 0% 0% 0.63% 1.23%
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Table 4-9b: Data Quality Estimates (DQE) for SWTR TT, MCL/SWTR TT, and MR
from MA, VA, PA, FL, KY, MS, NC, SC, TN, IL, OH, AR, NM, TX, MO, UT, AK, ID
During 1999-2001 and 2002-2004

SWTRTT MCL/SWTRTT MR
Year 1999-2001 2002-2004 1999-2001 2002-2004 1999-2001 2002-2004

0,

ggtxj]NE]l; 0% 0% 0% 0.35% 3.57% 2.89%

];J(?S]F:I}]{) 0% 10.00% 8.44% 9.58% 8.98% 7.40%
OVERALL DATA QUALITY LS TATE 59.95% 73.71% 63.71% 75.46% 36.14% 26.87%

Iéggﬁg 43.68% 53.90% 52.70% 63.60% 30.19% 22.71%

];JC}))SIE\II]{) 76.21% 93.52% 74.71% 87.33% 42.08% 31.03%

*CD=Compliance determination

*DF=Data Flow
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43 Analysis of Enforcement Data

Federal regulations indicate the conditions under which enforcement actions will be taken with a
PWS to ensure public health protection if the system is in violation of the Federal-State drinking
water program. States must report a subset of these actions to EPA. EPA reports these data for
situations where EPA is the enforcement authority because the state has decided not to obtain
approval to implement the federal program (e.g. Wyoming, the District of Columbia and on
Indian lands).

Enforcement data reported to SDWIS were compared to those found in the state files during the
DV. The proportion of enforcement data in the state files that were in agreement with those
reported to SDWIS/FED (1a, 1c, and 5a from Table 4-2) were estimated as described in Section
3.3 and presented in Table 4-8. The overall DQE for enforcement data was 86%.

Table 4-8: Proportion Estimates of Enforcement Data in State Files reported to
SDWIS/FED without discrepancy

PWS Type CWS NTNCWS TNCWS Overall
Pronortion Estimate 73.14% 76.25% 94.92% 85.97%
P (+/-9.65%) (+/-6.88%) (+/-2.72%) (+/-3.62)

5. Analysis of Timeliness of Violation Reporting in SDWIS/FED

In this section, the results from the analysis of the data in SDWIS/FED are presented. This
analysis evaluates the timeliness of violations based on compliance period end date, which
provides a benchmark for comparison between fiscal years. Violations are due to be reported by
the end of the following quarter after awareness or the compliance period end date.

Timeliness is calculated as the ratio of the number of violations reported on time and the baseline
number of violations that should be reported, i.e.,

Numberof ViolationsReported on Time
Timeliness = Numberof ViolationsReported Baseline

where on time is defined as by the end of the following quarter after the compliance period end
date and baseline is a point in time in the future (in this case, between 4 and 7 quarters after
violations are due to be reported). Basically, the Timeliness is the proportion of violations that
were eventually reported to SDWIS/FED on time.

To compute the timeliness, the violation data were extracted from archived SDWIS/FED
databases for each of five fiscal years (2000-2004). The violations were then grouped by PWS
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ID, fiscal year, quarter, violation code, contaminant code, and basic PWS attributes, and the on-
time and baseline violations were summed. Table 5-1 shows the database extracted for the
analysis. The database does not include LCR or other violations with open-ended compliance
period end dates. For these violations, the compliance period end date is open until the system
returns to compliance.

Table 5-1: SDWIS/FED Database Analyzed for Timeliness

FY2000 on time: Violations with end dates between: |Archive Date
00Q1 10/1/99 and 12/31/99 4/00
00Q2 1/1/00 and 3/3100 7/00
00Q3 4/1/00 and 6/30/00 10/00
00Q4 7/1/00 and 9/30/00 1/01

FY2000 baseline: 01Q4 tables, Archived 1/02

FY2001 on time: Violations with end dates between: |Archive Date
01Q1 10/1/00 and 12/31/00 4/01
01Q2 1/1/01 and 3/31/01 7/01
01Q3 4/1/01 and 6/30/01 10/01
010Q4 7/1/01 and 9/30/01 1/02

FY2001 baseline: 02Q4 tables, Archived 1/03

FY2002 on time: Violations with end dates between: |Archive Date
02Q1 10/1/01 and 12/31/01 4/02
02Q2 1/1/02 and 3/3102 7/02
02Q3 4/1/02 and 6/30/02 10/02
02Q4 7/1/02 and 9/30/02 1/03

FY2002 baseline: 03Q4 tables, Archived 1/04

FY2003 on time: \Violations with end dates between: |Archive Date
03Q1 10/1/02 and 12/31/02 4/03
03Q2 1/1/03 and 3/3103 7/03
03Q3 4/1/03 and 6/30/03 10/03
03Q4 7/1/03 and 9/30/03 1/04

FY2003 baseline: 04Q4 tables, Archived on 1/05

FY2004 on time: Violations with end dates between: |Archive Date
04Q1 10/1/03 and 12/31/03 4/04
04Q2 1/1/04 and 3/31/04 7/04
04Q3 4/1/04 and 6/30/04 10/04
04Q4 7/1/04 and 9/30/04 1/05

FY2004 baseline: 05Q4 tables, Archived on 1/06
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Table 5-2: Violation Reporting Timeliness to SDWIS/FED by Violation Type

Fiscal Year | 2000/  2001] 2002]  2003] 2004
Number of Violations Reported on Time

TCR MCL 7,738 8,114 7,977 7,902 7,421
Other MCL 727 652 771 1,106 1,273
SWTR TT 932 918 1,045 774 540
Health-Based

Violations " 9,397| 9,684 9,793| 9,831 9,308
M/R 49,782 50,868 55,425| 61,967 32,742
Number of Violations Reported for Baseline

TCR MCL 11,445 10,963 10,795/ 10,821 10,510
Other MCL 1,344 1,315 1,844 2,573 3,716
SWTR TT 1,574 1,627 1,585 1,252 932

Health-Based
Violations'? 14,636 13,905 14,369| 14,996 15,513

M/R 93231 111,397 121,819 106,664| 104,427
Percent Timeliness

TCR MCL 68% 74% 74% 73% 71%
Other MCL 54% 50% 42% 43% 34%
SWTR TT 59% 56% 66% 62% 58%
Health-Based

Violations'? 65% 70% 68% 66% 60%
M/R 53% 46% 45% 58% 31%

Table 5-2 shows the computed timeliness of the reported violations in SDWIS/FED.

Late reporting can have an impact on the reliability of SDWIS/FED in informing the public and
stakeholders about the quality of their drinking water. Further, it hinders our effort to assess the
public health risk and address the violations with enforcement actions in a timely manner. In
2004, 60% of the health-based violations were reported on time, while only 31% of the M/R
violations were reported on time. Note that there is a 27% decline in timeliness for the M/R
violations from 2003.

Additional information (in the form of pivot tables) is available from EPA upon request that
provides additional details on the timeliness in which violations are reported across several
additional attributes. Additional findings based on this information are the following:

! Timeliness of reported health-based violations was similar across water system types.
! Monitoring violations for TNCWSs was highest at 58%, and lowest for NTNCWSs at
33%.

13 These heath-based violations do not include Lead and Copper Treatment Technology (LCR TT) violations
because of they have open-ended compliance period end dates.
32



! Timeliness was similar across quarters.
! Timeliness generally decreased as system size decreased.

! It was difficult to evaluate the timeliness of reported violations for new rules, because
many of the violations in these rules have open-ended compliance period end dates.

6. Conclusion

For the 38 states evaluated from 2002 to 2004, most of the reported violations in SDWIS/FED
were accurate at 90%. Approximately 81% of the MCL and SWTR TT violations were reported
to SDWIS/FED. Sixty-two percent of the health-based violations (including LCR TT violations)
and 39% of the monitoring and reporting violations were reported. Non-reporting was mostly
attributable to the fact that states did not issue violations when violations had occurred. In other
words, the violations were not recognized, not recorded by the states as violations, and
consequently, not reported to SDWIS/FED. Eighty-four percent of non-reported health-based
violations and 92% of non-reported M/R violations were due to compliance determination errors.

EPA considers non-reported violations to be a serious problem that could have public health
implications at many levels. The information and the analyses based on such incomplete data in
SDWIS/FED compromises our ability to determine if and when we need to take action against
non-compliant systems, to oversee and evaluate the effectiveness of state and federal programs
and regulations, to alleviate burden on states, and to determine whether new regulations are
needed to further protect public health. Further, our response to public inquiries and preparing
national reports on the quality of drinking water in a thorough and complete manner will be
severely limited.

Some of the discrepancies between the number of violations that should have appeared in
SDWIS/FED and those found by the DV auditors could have included differences in rule
interpretation in light of the flexibility provided to states in implementing rules under state
primacy agreements. The state implementation of rules must be at least as stringent as the
Federal regulations, but can differ in substantial respects within a reasonable scope of the
regulation. It is critical that EPA and the states continue to work together toward reducing non-
reporting, reporting errors, and late reporting of violations.

Additional findings included the DQEs of health- based violations were not significantly
different between CWSs and NTNCWSs. The DQEs on M/R violations for TNCWSs were
significantly higher than those for CWSs and NTNCWSs.

Further, the DQEs from 18 states where the DV audits were conducted during the data quality
assessment period of 1999-2001 and again during 2002-2004 were calculated for the purpose of
comparison. For those states, 67% of MCL/SWTR TT violations with a 95% confidence interval

(55%, 79%) were reported to SDWIS/FED during 1999-2001. Similarly, 80% of MCL/SWTR
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TT violations with a 95% confidence interval (68%, 92%) were reported to SDWIS/FED during
2002-2004. Since the confidence intervals overlap, there was no statistically significant increase
in the reporting of violations for these 18 states from 1999-2001 to 2002-2003. The overall data
quality of MCL/SWTR TT violations was 64% with a 95% confidence interval (52%, 75%)
during 1999-2001 and 75% with a 95% confidence interval (64%, 87%) during 2002-2004.
Based on the confidence intervals, there was no statistically significant increase in the overall
data quality of MCL/SWTR TT violations for these 18 states from 1999-2001 to 2002-2003.

Finally, 60% of MCL/SWTR TT violations were reported on time and approximately 30% of the
MR violations were reported on time to SDWIS/FED in 2004.

7. Data Reliability Improvement Action Plan

Based on this analysis and on the results of previous efforts, EPA, working with its state co-
regulators through the Association of State Drinking Water Administrators, has developed a
Data Reliability Improvement Action Plan (“the plan”) designed to achieve a data quality goal of
90 percent complete and accurate data for health-based violation reporting. The plan covers the
years 2007 through 2009 and addresses improving data quality for monitoring and reporting
violations and inventory (water systems’ facilities) data. Principally, the plan focuses on actions
that EPA and states can take to address compliance determination issues and thereby improve
violation data quality. Progress toward accomplishment of the data quality goal will be
measured annually and assessed in 2009. The plan appears in Appendix A.

8. Future Analysis of Data Reliability

Several factors will change both the process and the results of the data verifications and the data
quality calculation for drinking water data. In the near term, the selection of states for DVs will
be based on probability sampling from 2005. Specifically, the selection of states for the data
verifications from 2005 to 2007 will be based on a probability sampling method, with every state
being selected in a 4-year time frame. This will allow the data quality to be assessed nationally
for rolling multiple-years. In the longer term (2008 and beyond), EPA is evaluating the
feasibility of electronic data verification (EDV), which would collect and evaluate compliance
sample results of regulated contaminants electronically for all CWSs. EPA believes that the most
cost-effective and complete process of evaluating data quality in the long term may be via the
EDV process. In each state, we can evaluate the data once every one or two years through the
compliance determination processes recorded in the SDWIS/STATE software. SDWIS/STATE
is already designed and developed for states to manage their drinking water programs. The
advantages to this approach are that the software already exists and all compliance
determinations are available for evaluation. The current DV process relies on a sample of
systems, and due to the inherently small number of large CWSs, the large CWSs are not well
represented in the samples. The EDV will allow us to use all systems instead of relying on a
sample from a DV. Additionally, the drinking water administrators in decentralized states can
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have hands-on data in one location instead of going to regional drinking water offices. All states
using SDWIS/STATE will have the capability to calculate data quality in near real time and take
action on issues as they arise. Furthermore, EDV will allow states and EPA to reduce and
reallocate time and resources spent on manual data reviews while providing a more complete

picture of program implementation and leading to the identification of opportunities for program
improvement.
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Appendix A: 2006 Data Reliability Improvement Action Plan
Introduction

The past two Data Reliability Improvement Action Plans have drawn attention to actions
that can be taken to improve data quality and the usability of SDWIS/FED data. While
they significantly focused on information system improvements and general activities
that should improve data quality, this 2006 plan builds on current findings for more
recent data and capabilities not previously developed that concentrate on specific factors
that could result in real-time data quality improvements.

The philosophy of past data reliability improvement action plans largely was built on the
concept that we must improve the software of the information system, SDWIS/FED.

This has largely been done, with the last remaining step to be completed in 2007 with
SDWIS/STATE Web Release 2. This release fully web-enables SDWIS/STATE,
reducing resources needed to implement the software by states and reducing the
complexity of data entry with fewer data entry screens and more drop-down lists. This
2007-2009 Data Reliability Improvement Action Plan primarily focuses on the actions of
those responsible for determining which data will be entered and how that will occur.
The largest challenge is ensuring that all data reflecting determinations of violations are
entered into the SDWIS/FED, the federal data base.

As indicated in this report, EPA found that 77 percent of all data on MCL/SWTR TT
violations in SDWIS/FED was complete and accurate. This is not satisfactory, has been
the focus of media attention concerning the reliability of the data used to make decisions
about the most important public health program in the nation for safeguarding its water
supply to its citizens, and needs to be improved. To make a larger step forward over the
next three years (2007-2009), EPA and ASDWA in October 2006 set a data quality goal
of 90 percent (completeness and accuracy) for future compliance reporting of health-
based violations in the federal database, SDWIS/FED. This plan is principally focused
on achieving that goal. Based on past analyses of state-specific results, eleven states
have achieved this level of data quality for health-based violations, indicating that it is
achievable. The plan also addresses improving data quality of monitoring and reporting
violations and inventory data; that is, improving the quality of all data used and
supporting the state and national drinking water programs with the highest quality data.
The Plan is presented in a series of issues and plan elements with assigned responsibility
and timeframes.

Issues

(1) Modify Data Verification Selection Processes: EPA continues to conduct triennial
data quality analysis and to follow up on data verification by working with states to
address identified differences and discrepancies from federal regulations. In the
2005-2007 timeframe, EPA implemented probability-based selection (random
selection) of states for data verification to enhance the representativeness of the data
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at the national level. The data quality results for these data will provide an indication
of the extent of achievement of the 90 percent data quality goal set by EPA and
ASDWA. Consistent with the August 2005 recommendation of the special ASDWA-
EPA Data Quality Subcommittee, the quality of results in the national database,
SDWIS/FED will be displayed by rule and significance (i.e., public notification tier).

Consider All Compliance Determinations in State Data Quality: In evaluating
SDWIS/FED data quality, EPA only considers data in the national database and not
in the state databases reflecting all compliance determinations resulting from the
states’ position as the primary enforcement authority for the federal program. EPA
will develop an “electronic data verification” (eDV) tool to enable states to track any
discrepancies of their compliance determinations relative to federal regulations and
correct these discrepancies prior to data quality calculations and allow calculation of
data quality relative to all compliance determinations. EPA should augment its
SDWIS/STATE software to allow states to obtain management reports on any
discrepancies in state compliance determination in near-real time to allow for the
possibility of improving health-based response and data quality.

Use Electronic Scheduling and Lab Reporting: Using automated monitoring
requirements/schedule generators and incorporating electronic reporting from
laboratories to states would improve the quality of data that states receive from water
systems. Anecdotal information suggests that when states issue automated
monitoring schedules to water systems, on-time monitoring and reporting by those
systems improves. This step increases the probability that all data will be used by the
state in determining compliance with public health drinking water standards and that
appropriate determinations are made. Additionally, when states receive monitoring
data electronically, data entry errors are reduced. This second step helps ensure that
the correct data are used in the decision process for determining compliance. Water
system or laboratory submission of data to states must comply with the Cross-Media
Electronic Reporting Rule (CROMERR), compliance with which will need to be
considered in any effort to facilitate electronic reporting from laboratories to states.

Consider Data Management early in Rule Development: Data management concerns
should be considered during every phase of the rule development process, beginning
with the initial rule concept. If this does not occur, rules with complex reporting
requirements may emerge, overwhelming the capability of states to implement them
and shifting valuable resources from taking actions on real health needs to reporting.
Data management using electronic reporting can simplify handling data but does not
necessarily and always mean a simpler process for protecting health and should not
be used as a “crutch” for creating complex rules instead of focusing on simpler,
direct key health management objectives for drinking water supply protection.
Streamlined approaches to data management in states’ business processes must be
considered in rule development.

Improve State Capability in Compliance Determination: Data reliability, as reported
in the Triennial Data Reliability Report, appears to have marginally improved, even
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though this is not statistically significant. State compliance determinations play an
integral role in determining the reliability of the data on violations reported to the
national database, SDWIS/FED. Incorrect compliance determinations, when they do
occur, are due in part to the complexity and number of drinking water rules. The need
for training to facilitate correct determinations is critical, especially with the
changing nature of state staff available to implement the drinking water regulations.
Incorrect compliance determinations are a serious matter as they may affect public
health.

Complete SDWIS Modernization: EPA should continue implementation of the
OGWDW Information Strategic Plan to modernize and web-enable the
SDWIS/STATE to take advantage of newer technologies and system platforms. This
action will save state resources by being able to enter data from anywhere in the state
that is web-accessible and reduce data entry time with fewer screens and more drop
down lists. State deployment of SDWIS/STATE Web Releases 1 and 2 will take
time because of different schedules and variation of available resources among states.
For states using SDWIS/STATE, full use of all SDWIS/STATE modules and regular
update of inventory data will facilitate improved data quality.

Evaluate Low Timeliness of Violation Reporting: Violation reporting timeliness is
low and not improving. Because the states have been taking steps to improve data
quality and the calculation of data quality considers results which may be 3 to 5 years
old in some cases, estimates of reporting timeliness may not be current. EPA should
use the reported results from the first year of using the modernized data flow to re-
evaluate timeliness for each rule, as recommended by the Data Sharing Committee.

Update Out-of-date and missing Inventory Data: Key features of inventory data
useful in examining compliance and for determining regulatory needs are not
routinely updated and reported. For example, consecutive systems or treatment
objectives for recent rules are inventory data that are not reported for each system to
which they apply. As a result, EPA cannot conduct analyses of national capability to
treat certain contaminants. Inventory data for grant eligibility are routinely reported
for the purposes of ensuring adequate data for receiving grants.
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2006 Drinking Water Data Reliability Improvement Action Plan

Element

Element
Description

Activity

Responsibility &
Actions

Completion

Status

(1) Modify Data
Verification
Selection
Processes

EPA will calculate data
quality with data from
2005-2007 data
verification from the
random selection of
states and display by
rule and public
notification tier.

(@) EPA will calculate data quality
with data from 2005-2007 from the
random selection of states and
display by rule and public
notification tier.

(1) EPA - Calculate
national estimate of data
quality for health-based
violations and separately for
monitoring and reporting
violations and inventory
data for 2005-2007

(2) EPA - Calculate state
estimates of data quality for
all health based compliance
determinations and
separately for all monitoring
and reporting compliance
determinations for 2005-
2007

(3) EPA — Report data
quality by rule and public
notification tier for 2005-
2007 using data verification
results

(1) December
2008

(2) December
2008

(3) December
2008

(2) Evaluate All
Compliance
Determinations

Develop a tool to allow
states to identify
compliance
determination
discrepancies from
federal regulations
more easily.

(a) EPA will develop an “electronic
data verification” (eDV) tool to
enable states to track any
discrepancies of their compliance
determinations relative to federal
regulations and correct these
discrepancies prior to data quality
calculations and allow calculation
of data quality relative to all
compliance determinations.

(1) EPA & States -
Complete pilot test of eDV
tool

(1) December
2008

(b) States will agree to provide

(1) EPA & States - EPA

(1) July 2007
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Element

Element
Description

Activity

Responsibility &
Actions

Completion

Status

contaminant occurrence and
monitoring schedules data to EPA
to allow the Agency to conduct
electronic data verification for all
rules across all water systems in a
state, retrospectively, on an annual
basis, but not less frequently than
every three years, to allow regular
assessment of data quality and to
identify opportunities for state
program improvement.

request and states provide
contaminant occurrence
and schedules data for all
water systems from at least
nine states for testing eDV
tool

(2) EPA & States —
complete data sharing
agreements for contaminant
occurrence and monitoring
schedule data

(2) December
2008

(3) EPA & States - EPA will | (3) Annually
receive state contaminant beginning
occurrence and schedules 2009
data for all water systems
from all states through
completion of a data sharing
agreement
(3) Use States and EPA will (a) States will utilize automated (1) States — Report (1) Annually
Automated take steps to more fully | scheduling of water system progress on State May 2007
Scheduling and | utilize automated monitoring to the extent possible automated scheduling of May 2009
Electronic Lab | technology to improve | and report on progress in on-time | system monitoring May 2010
Reporting reporting of water monitoring and reporting by water
system data to states. systems at the ASDWA-EPA Data
Management Users Conference.
(b) EPA will develop an electronic | (1) EPA - develop “lab-to- (1) March (3) (b) (1) Done
tool to allow laboratories testing state” reporting tool 2007

drinking water samples to report to
states (“lab-to-state”) reporting
tool, rather than submitting paper
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Element Element Activity Responsibility & Completion | Status
Description Actions

reports on monitoring results.

(c) The EPA Office of Ground (1) EPA - review and (1) August (3) (c) (1) Done

Water and Drinking Water will approval of CROMERR 2007

work with the EPA Office of compliance of “lab-to-state”

Environmental Information (OEI) to | reporting tool

incorporate CROMERR

requirements in the “lab-to-state”

reporting tool, work toward OEI

approval of the tool.

(d) States not using the EPA (1) States will replace paper | (1) Ongoing

developed “Lab-to-State” lab reports for compliance through

electronic reporting tool will identify | monitoring with automated December

and use a similar tool lab reporting 2009
(4) Consider Implement a process to | (a) EPA information systems staff | (1) EPA & States - (1) Ongoing 4) (@) (v
Data address data will participate in early rule information systems staff Ongoing;
Management management in rule development through preparation participate in rule Completed
early in Rule development. of issue papers on data development issue paper on
Development management for each future rule TCR/Distribution

and share these papers for System

comment with states through the reporting for

ASDWA-EPA Data Management DSMC input

Steering Committee.

(b) States will identify staff and (1) State - staff identified (1) Ongoing 4) (b) (2)

participate in discussions of future | for participation in rules to Ongoing

rules to ensure that business
processes are considered.

consider state business
processes

(c) ASDWA and EPA will work
toward agreement on a mutual
generic timeline for considering
data management in rule

(1) ASDWA and EPA -
reach agreement on generic
timeline for including data
management in rule

(1) December
2007
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Element Element Activity Responsibility & Completion | Status
Description Actions
development. development
(5) Improve EPA Regions, to (a) EPA Headquarters will (1) EPA HQ & States - (1) September

State Capability
in Compliance
Determination

ensure that data
reliability improvement
(including
implementation of EPA
Order 5360.1.A2) is
included in annual
agreements with
States, will work with
states to identify the
specific reasons for
discrepancies in
compliance
determinations and to
identify training needs
among states to
facilitate capability to
make correct
determinations.

develop an electronic data
verification tool to allow EPA
Regions to compare the results of
all state compliance
determinations to the violation data
reported to EPA in SDWIS/FED.

Complete testing eDV tool

2008

(2) EPA Regions and
States — Use eDV tool to
check compliance
determinations and take
appropriate action

(2) Ongoing
beginning in
2009; quarterly
check and take
action

(b) EPA Regions will ensure that (1) EPA Regions & States - | (1) Annually
data reliability improvement steps Incorporate data reliability

are included in all agreements and | improvement steps in state-

work plans with States and identify | EPA agreements and state

specific reasons for discrepancies, | work plans

including non-reporting, of state

determinations with federal

regulations.

(c) States will identify compliance | (1) States - identify (1) Annually
determination training needs to compliance determination

EPA Regions. training needs

(d) EPA Headquarters will (1) EPAHQ - (1) Ongoing

develop and provide capability for
training on compliance
determination for states

Completed/revision
underway for compliance
determination training

(6) Complete
SDWIS
Modernization

Complete
modernization, web-
enablement and
deployment of
SDWIS/STATE Web

(a) Development of fully web-
enabled SDWIS/STATE and
facilitation of fuller use of software
for state program management

(1) EPA HQ — Develop
SDWIS/STATE Web
Release 2

(2) EPA Regions - promote
full state use of

(1) October
2007

(2) Annually
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Element Element Activity Responsibility & Completion | Status
Description Actions
Release 2, facilitate SDWIS/STATE software
fuller use of through state agreements

SDWIS/STATE among
states choosing to use
it and regular update of
inventory data to
improve data quality

(b) Deployment of web-enabled
SDWIS/STATE with planned fuller
use of modules by states using
SDWIS/STATE and update of
inventory data

(1) States - Deploy
SDWIS/STATE Web
Release 2

(2) EPA Regions and
States using SDWIS/STATE
- agree to steps toward
fuller use of SDWIS/STATE
in agreements and workplan
(3) EPA HQ and States —
Conduct workshop on
SDWIS/STATE Web
Release 2

(1) Beginning
October 2007

(2) Annually
(or as
appropriate)

(3) Summer
2008

(7) Evaluate
Low Timeliness
of Violation
Reporting

Evaluate timeliness by
rule with data reported
to the modernized
SDWIS/FED for 2006

(a) Evaluate timeliness by rule
with data reported to the
modernized SDWIS/FED for 2006

(1) Data Sharing
Committee - perform
timeliness analysis in 2008
once all violation data are
reported and processed;
make recommendation to
DMSC

(1) 2007

(8) Update Out-
of-date and
missing
Inventory Data

Evaluate regulatory
requirements to
determine the
appropriate inventory
reporting relating the
applicability of rules to
systems, set a priority
on the data needed,
and work with states to
update the inventory
data routinely reported
to EPA

(@) Evaluate regulatory
requirements to determine the
appropriate inventory reporting
relating the applicability of rules to
systems, set a priority on the data
needed, and work with states to
update the inventory data routinely
reported to EPA

(1) Data Sharing
Committee - evaluate
inventory reporting and
propose a priority on data to
be updated

(1) 2008
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Appendix B:

Violations Addressed by Data Verification (DV)

Violation Violation
Code Violation Name Type Applicable rules and contaminant codes (CCodes)
L MCL, Single Sample ML Joo. %3005/ 10/ cl)égg/r 1(8/(: 15/
DBP VOC Nitrates Rads 4000/ :
2 | MCL, Average MCL 1009, 2378/ | 15/20/ | 1038, 20/ 24125/ |08/ 10, go"fT‘"g
3 | Monitoring, Regular MR 1011, TTHM pre-02 | 80, 31/32/ | 1040, 35/36%/ 45/ | 4100/ (FreTCR)
2456, 2941/ 42/ 43/ 2955/ 33/ 34/ 1041 74/ 75/ 85/ 01/02/ 74
4 | Monitoring, Check/Repeat/Confirmation MR 2950 44, 2950 64/ 68/ | 35/ 36/ 94
5 | Notification. Stat oth 69/ 76/ 37/ 39/
officalion, >late =t 77179/ | 40/ 41/
6 | Notification, Public Other 80/ 81/ 42/ 43*/
7 | Treatment Technigues Other 82/ 83/ 44* 46/
; : ; 84/ 85/ 47* 50/
8 | Variance/Exemption/Other Compliance Other 87/ 89/ 51/ 63/
90/ 91/ 65/ 67,
9 | Record Keeping Other FBR 0500 | IESWTR 0300 | 92/ 96 2105/ 10,
10 | Operations Report Other 2274/ 98, * codes required for monitoring only
2306/ 26/
83/ 88/
90/ 92/
94/ 96/
98, 2400,
2931/ 46/
11 | Non-Acute MRDL MRDL DBP 0999, 1006/ 08 59
12 | Treatment Technique No Certif. Operator 1T DBP 0400
13 | Acute MRDL MRDL DBP 1008
21 | MCL, Acute (TCR) MCL
22 | MCL, Monthly (TCR) MCL
23 | Monitoring, Routine Major (TCR) MR TCR 3100
24 | Monitoring, Routine Minor (TCR) MR
25 | Monitoring, Repeat Major (TCR) MR
26 | Monitoring, Repeat Minor (TCR) MR
27 | Monitoring and Reporting Stage 1 MR DBP 0400, 0999, 1006/ 08/ 09/ 11, 2456, 2920, 2950
28 | Sanitary Survey (TCR) Other SS, TCR 3100
29 | M&R Filter Profile/CPE Failure MR IESWTR 0300
31 Mon!tor!ng, Rout!ne/Repeat (SWTR-U.nﬂIt) MR SWTR 0200
36 | Monitoring, Routine/Repeat (SWTR-Filter) MR
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Violation Violation
Code Violation Name Type Applicable rules and contaminant codes (CCodes)
37 Treatm.ent Tech'nl.que State.Prlor Approval T IESWTR 0300 DBP 0400
38 | M&R Filter Turbidity Reporting MR
39 | M&R (FBRR) . MR FBR 0500
40 | Treatment Technigue (FBRR) T
41 Tre'atment Technlque (SWTR) TT SWTR 0200
42 | Failure to Filter (SWTR) TT
43 | Treatment Technique Exceeds Turb 1 NTU T IESWTR 0300
44 | Treatment Technigue Exceeds Turb 0.3 NTU | TT
46 | Treatment Technigue Precursor Removal T DBP 2920
47 | Treatment Technigue Uncovered Reservoir T IESWTR 0300
51 | Initial Tap Sampling for Pb and Cu MR
52 | Follow-up and Routine Tap Sampling MR
53 | Initial Water Quality Parameter WQP M&R MR
Follow-up & Routine E.P. WQP M&R
54 | (deleted) MR
Follow-up & Routine Tap WQP M&R
55 | (deleted) MR
56 | Initial, Follow-up, or Routine SOWT M&R MR LCR 5000
57 | OCCT Study Recommendation TT
58 | OCCT Installation/Demonstration T
59 | WQP Entry Point Noncompliance T
60 | WQP Entry Point Noncompliance (deleted) T
61 | SOWT Recommendation (deleted) T
62 | SOWT Installation (deleted) T
63 | MPL Noncompliance TT LCR 1022,1030
64 | Lead Service Line Replacement (LSLR) T LCR 5000
65 | Public Education T
71 | CCR Complete Failure to Report Other CCR 7000
72 | CCR INADEQUATE REPORTING Other
75 | PN Violation for NPDWR Violation Other PN 7500
76 | Other Non-NPDWR Potential Health Risks Other
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Tier 1:

Appendix C: Definition of Public Notification (PN) Tiers

Violations and Other Situations Requiring Notice Within 24 Hours

1.

Tier 2:

Violation of the MCL for total coliform, when fecal coliform or E. coli are
present in the water distribution system, or failure to test for fecal coliform or E.
coli when any repeat sample tests positive for coliform

Violation of the MCL for nitrate, nitrite, or total nitrate and nitrite;, or when a
confirmation sample is not taken within 24 hours of the system’s receipt of the
first sample showing exceedance of the nitrate or nitrite MCL

Exceedance of the nitrate MCL (10 mg/l) by non-community water systems,
where permitted to exceed the MCL (up to 20 mg/1) by the primacy agency

Violations of the MRDL for chlorine dioxide when one or more of the samples
taken in the distribution system on the day after exceeding the MRDL at the
entrance of the distribution system or when required samples are not taken in
the distribution system

Violation of the turbidity MCL of 5 NTU, where the primacy agency determines
after consultation that a Tier 1 notice is required or where consultation does not
occur in 24 hours after the system learns of violation

Violation of the treatment technique requirement resulting from a single
exceedance of the maximum allowable turbidity limit, where the primacy agency
determines after consultation that a Tier 1 notice is required or where
consultation does not take place in 24 hours after the system learns of violation

Occurrence of a waterborne disease outbreak, as defined in 40 CFR 141.2, or
other waterborne emergency

Other violations or situations with significant potential to have serious adverse

effects on human health as a result of short term exposure, as determined by the
primacy agency either in its regulations or on a case-by case basis

Violations Requiring Notice Within 30 Days

All violations of the MCL, MRDL, and treatment technique requirements except
where Tier 1 notice is required

Violations of the monitoring requirements where the primacy agency determines

that a Tier 2 public notice is required, taking into account potential health impacts
and persistence of the violation
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3. Failure to comply with the terms and conditions of any variance or exemption in
place

Tier 3: Violations and Other Situations Requiring Notice Within 1 Year

1. Monitoring violations, except where Tier 1 notice is required or the primacy
agency determines that the violation requires a Tier 2 notice

2. Failure to comply with an established testing procedure, except where Tier 1
notice is required or the primacy agency determines that the violation requires a

Tier 2 notice

3. Operation under variance granted under §1415 or exemption granted under
§1416 of the Safe Drinking Water Act

4. Availability of unregulated contaminant monitoring results

5. Exceedance of the secondary maximum contaminant level for fluoride
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Unreliable State Data Limit EPA’s Ability to Target
Enforcement Priorities and Communicate Water
Systems’ Performance

What GAO Found

The data states reported to EPA for measuring compliance with health and
monitoring requirements of SDWA did not reliably reflect the number of
health-based and monitoring violations that community water systems have
committed or the status of enforcement actions. Using data from the 14 states
EPA audited in 2009, GAO estimates that those 14 states did not report or
inaccurately reported 26 percent of the health-based violations that should
have been reported and 84 percent of the monitoring violations that should
have been reported. GAO’s findings were consistent with the results of prior
EPA audits. In addition, according to EPA headquarters and regional officials
GAO interviewed and surveyed, state-reported data underreported the
percentage of water systems with violations against which the states have
taken enforcement actions. Survey respondents and other officials reported
that numerous factors contribute to errors in reported data on violations and
enforcement, including inadequate training, staffing, and guidance, and
inadequate funding to conduct those activities.

Unreported health-based and monitoring violations and incomplete
enforcement data limit EPA’s ability to identify water systems with the most
serious compliance problems and ensure that it is achieving its goal of
targeting for enforcement those systems with the most serious compliance
problems. Specifically, incomplete and inaccurate data on both violations and
enforcement actions affect a scoring tool EPA and the states are using to rank
systems for enforcement actions. In addition, unreliable data quality impedes
EPA’s ability to monitor and report progress toward a strategic objective of
reducing exposure to contaminants in drinking water. For example, EPA’s
2011 national program guidance contains a performance measure for the
number and percentage of systems with certain repeated health-based
violations, but EPA’s ability to reliably use this type of measure requires
complete and accurate data on violations. Because of unreported violations
data, EPA may not be able to report accurate performance information on
systems with these violations.

EPA and the states have collaborated over many years to identify and address
the causes of incomplete and inaccurate violations data, but those efforts have
not been fully successful, according to EPA and state officials GAO surveyed.
EPA’s efforts have included (1) conducting audits—discontinued in 2010
because of funding constraints—to determine the completeness and accuracy
of the violations data states reported to EPA, (2) establishing three work
groups to address data management and quality, and (3) urging EPA regions
and states to use data management tools the agency has developed. However,
EPA has encouraged but not required that its regions or the states take
specific actions that could improve data quality. EPA’s 2010 drinking water
strategy calls for, among other things, an increase in shared data between the
agency and the states. EPA also plans to redesign its drinking water data
system to provide it with greater access to, and oversight of, the states’
determinations of SDWA violations.

United States Government Accountability Office



http://www.gao.gov/products/GAO-11-381
http://www.gao.gov/products/GAO-11-381
mailto:trimbled@gao.gov

Contents

Letter 1

Background 5
SDWIS Data from States Did Not Reliably Reflect Community

Water Systems’ Violations of SDWA or the Status of

Enforcement Actions 13
Incomplete and Inaccurate SDWIS/Fed Data Hamper EPA’s Ability

to Manage the PWSS Program and Communicate Progress

toward Its Strategic Objective 22
Actions EPA and States Are Taking to Improve the Quality of Data

in SDWIS Have Not Been Fully Successful and More Actions Are

Planned 28

Conclusions 39

Recommendations for Executive Action 41

Agency Comments and Our Evaluation 42

Appendix I Scope and Methodology 46

Appendix II Survey Methodology and Analysis 52
Appendix III Comments from the Environmental

Protection Agency 59

Appendix IV GAO Contact and Staff Acknowledgments 69

Tables
Table 1: Primacy Agencies Covered by EPA’s Data Verification
Audits, by Year 47
Table 2: Survey Respondents’ Answers to Closed-Ended Questions 55
Figures

Figure 1: Number of Community Drinking Water Systems that
Serve Various Populations 8

Page i GAO-11-381 Drinking Water



Figure 2: Estimated Percentage of Health-based Violations That

States Audited in 2007 and 2009 Did Not Report or

Inaccurately Reported 14
Figure 3: Estimated Percentage of Health-Based Violations That

States Audited in 2002 through 2004 Did Not Report or

Reported Inaccurately 15
Figure 4: Enforcement Status of Health-based and Monitoring

Violations at Community Water Systems Reported by

States to SDWIS/Fed, 2005-2009 19
Figure 5: Factors Contributing to Incorrect Compliance

Determinations and Data Flow Errors, According to

Survey Respondents 20
Figure 6: Percentage of Audited Water Systems with a Difference in

Their Enforcement Targeting Tool Scores Derived from

SDWIS/Fed Data and Audited Data, 2007-2009 24
Abbreviations
CDC Centers for Disease Control and Prevention
eDV electronic data verification
EPA Environmental Protection Agency
GPRA Government Performance and Results Act
MCL maximum contaminant level
PWSS Public Water System Supervision
SDWA Safe Drinking Water Act

SDWIS/Fed Safe Drinking Water Information System/Federal
SDWIS/State  Safe Drinking Water Information System/State

This is a work of the U.S. government and is not subject to copyright protection in the
United States. The published product may be reproduced and distributed in its entirety
without further permission from GAO. However, because this work may contain
copyrighted images or other material, permission from the copyright holder may be
necessary if you wish to reproduce this material separately.

Page ii GAO-11-381 Drinking Water




GAO

Accountability * Integrity * Reliability

United States Government Accountability Office

Washington, DC 20548

June 17, 2011

The Honorable Henry A. Waxman
Ranking Member

Committee on Energy and Commerce
House of Representatives

The Honorable John D. Dingell
The Honorable Edward J. Markey
House of Representatives

Americans rely on more than 51,000 community water systems for safe
drinking water.' Even though this drinking water supply is generally
considered among the safest in the world, 11 states had 20 outbreaks of
illness associated with drinking water in 2005 and 2006 that resulted in 612
illnesses and 4 deaths, according to data published by the Centers for
Disease Control and Prevention (CDC) in 2008.” In part to safeguard
against such outbreaks, the Environmental Protection Agency (EPA),
which is generally responsible for the regulation of the nation’s drinking
water, requires public water systems to comply with regulations it
established under the Safe Drinking Water Act (SDWA). Among other
things, these regulations establish (1) health-based requirements, including
limitations, and treatment techniques for controlling contaminants that
could harm human health and (2) monitoring requirements to determine
whether drinking water meets the health-based requirements.

EPA authorizes and assists state, territorial, and tribal regulatory
agencies—referred to as states in this report—to administer SDWA
through EPA’s Public Water System Supervision (PWSS) program. States
that have accepted “primacy” responsibility for the PWSS program collect
and review data from community water systems to determine their

"The Environmental Protection Agency defines a community water system as a public
water system that supplies water to the same population year-round. A public water system
provides water for human consumption through pipes or other constructed conveyances to
at least 15 service connections or serves an average of at least 25 people for at least 60 days
ayear.

’CDC, “Surveillance for Waterborne Disease and Outbreaks Associated with Drinking
Water and Water not Intended for Drinking—United States, 2005-2006,” Morbidity and
Mortality Weekly Report, Surveillance Summaries, September 12, 2008 / 57(SS09); 39-62.
The 2008 report is the CDC’s most recent summary of waterborne disease outbreaks.
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compliance with SDWA; all states except Wyoming and the District of
Columbia have received primacy.’ With the exception of the Navajo
Nation, EPA maintains primacy for community water systems in Indian
Country. Primacy states are responsible for, among other things,
determining when systems have violated SDWA, taking timely and
appropriate enforcement action, and reporting those actions to EPA.
EPA’s regions and headquarters oversee the states to ensure they meet
their primacy responsibilities; the EPA regions also act as the primacy
agency in nonprimacy states, where a state has not yet received primacy
for a particular drinking water regulation, and on tribal lands where the
tribe has not assumed primacy.’ To determine water systems’ compliance
with federal standards for safe drinking water, EPA must have access to
reliable data on the inventory of community water systems, which, along
with other public water systems are subject to these standards; the quality
of drinking water; and violations of SDWA’s requirements including those
to monitor drinking water to ensure the water meets health standards.
EPA also needs reliable data regarding the status of enforcement actions
to inform its oversight role. These data play a critical role in helping EPA
manage the PWSS program by identifying, for example, systems’ return to
compliance after committing violations of the safe drinking water
standards for microbiological and chemical contaminants.

The states collect and manage relevant data (including violations and
enforcement information) in either a database provided by EPA—known
as the Safe Drinking Water Information System/State (SDWIS/State)—or in
a data system of their own design. The states also periodically transfer
from their database information on violations and enforcement actions to
the EPA headquarters version of SDWIS known as SDWIS/Fed. EPA
generally uses the data in SDWIS/Fed—along with other documentation
provided on request—to review state determinations of when water
systems are complying with the act. EPA also uses these data to determine
whether water systems, in the aggregate, are achieving the agency’s
national targets for compliance. Additionally, EPA can use enforcement
data to determine whether the states or EPA regions have taken actions

*The requirements for state primacy are located at 40 CFR 142, Subpart B.

“States that generally have primacy responsibility for existing drinking water regulations do
not automatically have primacy for newly issued EPA regulations. To obtain primacy
responsibility for a new standard (or, a newly issued EPA regulation), the state must apply
for and receive EPA’s determination that it has met specified requirements. In this report,
we refer to data provided by EPA regions that are acting as primacy agencies as state data.
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consistent with EPA’s Drinking Water Enforcement Response Policy. The
policy calls for states or EPA regions to take enforcement actions that are
timely and appropriate for returning the water system to compliance with
safe drinking water standards. The quality of drinking water data in
SDWIS/Fed was called into question in the late 1990s and was the subject
of a 2004 report by EPA’s Office of Inspector General.’

In this context, you asked us to review the SDWIS/Fed data. Our objectives
were to examine the (1) quality of the SDWIS/Fed data that EPA uses to
measure community water systems’ compliance with the health-based and
monitoring requirements in SDWA and the status of the states’ and EPA
regions’ enforcement actions, (2) ways in which SDWIS data quality could
affect EPA’s management of the PWSS program, and (3) actions EPA and
the states have been taking to improve the quality of data in SDWIS/Fed.

To address the first objective, we examined the results of audits EPA
conducted from 1996 through 2009 to assess the completeness and accuracy
of the data that states submitted to SDWIS/Fed (data verification audits).
EPA’s most recent published analysis of its audits was released in 2008 and
covered audits done in 2002 through 2004. We evaluated the methods that
EPA used to conduct those audits to test the methods’ validity and
determined that these methods produced audit data that were sufficiently
reliable for the purposes of our review. EPA also conducted audits in 2005
through 2009, but it had not published its analysis of those audits at the time
of our review. We therefore obtained the results of the 2007, 2008, and 2009
audits from EPA and conducted our own analysis of data quality using the
methods that the agency used in its 2008 report.’ To identify factors that
affected the quality of the data, we surveyed all 44 members of three joint
EPA-state work groups that were created to address various aspects of data
management; we received the views of all of the members. We examined
EPA’s national SDWIS/Fed data from 2005 through 2009 to determine the

EPA Office of Inspector General, EPA Claims to Meet Drinking Water Goals Despite
Persistent Data Quality Shortcomings, Washington, D.C., March 2004.

‘In 2007, EPA audited SDWIS/Fed data from 14 states, as well as Puerto Rico, the Navajo
Nation, and 3 EPA regions. In 2008, EPA audited data from 15 states and 2 regions. And, in
2009, EPA audited data from 14 states. EPA’s audits also examined a relatively small
number of water systems that were under the jurisdiction of an EPA regional office rather
than a state. When an EPA region has jurisdiction over a water system, it is responsible for
maintaining compliance and enforcement data and for sending those data to SDWIS/Fed.
Because only about 4.2 percent of the water systems that EPA audited in 2007 through 2009
were under regional office jurisdiction, for ease of presentation we refer to the audited data
as state data.
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percentage of violations that the states identified as returned to compliance,
addressed through an enforcement action, or not addressed. Because EPA’s
recent audits of state data did not assess the completeness and accuracy of
these data, we interviewed EPA and state officials to obtain their views on
the completeness and accuracy of those data and analyzed relevant
comments from our survey respondents.

To address the second objective, we examined the potential impact data
quality could have on EPA’s Drinking Water Enforcement Response
Policy, which uses a scoring system that identifies community water
systems that are a high priority for enforcement action because of
unresolved violations.” We examined the impact that using data from the
data verification audits could have on the scoring system compared with
using data from SDWIS/Fed. We also examined the views of the survey
respondents on the impact that data quality may have on implementation
of the Enforcement Response Policy. Further, we examined the impact
data quality could have on the agency’s ability to inform the public and
Congress about water systems’ compliance with drinking water standards
relative to strategic targets it has set under the Government Performance
and Results Act. To address the third objective, we examined the survey
respondents’ views on steps that EPA and the states could take to address
data reliability—including the adoption of particular data management
tools—and ways in which the three EPA-state work groups could be more
effective. We also examined information EPA provided on recent actions it
has taken to improve data quality, including its current proposal for
modifying the SDWIS data management system. We did not evaluate the
merits of that proposal. A more detailed description of our scope and
methodology can be found in appendixes I and II.

We conducted this performance audit from February 2010 through June
2011 in accordance with generally accepted auditing standards. Those
standards require that we plan and perform the audit to obtain sufficient
and appropriate evidence to provide a reasonable basis for our findings
and conclusions based on our audit objectives. We believe that the
evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.

"The enforcement policy also applies to other types of public water systems.
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Background

This section provides information on the risks posed by unsafe drinking
water, the authority EPA gives to states under SDWA, differences among
community water systems, EPA and the states’ processes for entering
water systems’ data into SDWIS/Fed, EPA’s Enforcement Response Policy
and Enforcement Targeting Tool, and EPA’s strategic targets for
compliance with SDWA.

Risks of Unsafe Drinking
Water

While the nation’s public drinking water supplies are much less prone to
outbreaks of waterborne diseases such as cholera and typhoid than they
were in the 19th and early 20th centuries, waterborne-disease outbreaks
caused by microorganisms do still occur.® For example, according to a
2006 study, an estimated 4.3 million to 11.7 million annual cases of acute
gastrointestinal illnesses in the United States are attributable to drinking
water from community drinking water systems supplied by surface-water
and ground-water sources.’

Other contaminants found in drinking water may also pose a threat to
human health from long-term exposure at certain levels. For example:

+ Long-term exposure to disinfectants—such as chlorine—that are added
to water to control microorganisms and the byproducts of disinfectants
may cause anemia, stomach discomfort, and eye or nose irritations. In
small children and infants, inappropriate exposure to disinfectants
could lead to nervous system problems. In addition, long-term
ingestion of water with disinfection byproducts may increase the risk
of cancer and may affect the nervous system, liver, and kidneys.

¢ Arsenic, which occurs naturally and in industrial waste, may cause skin
damage and circulatory system problems and increase the risk of
cancer if it is not treated.

*Waterborne disease outbreaks are defined as events in which two or more persons are
epidemiologically linked by exposure to water in a particular location, by time, and by
characteristics of illness.

’Colford Jr., John M., Sharon Roy, Michael J. Beach, Allen Hightower, Susan E. Shaw, and
Timothy J. Wade, “A Review of Household Drinking Water Intervention Trials and an
Approach to the Estimation of Endemic Waterborne Gastroenteritis in the United States,”
Journal of Water and Health, vol. 4, supplement 2, 2006.
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¢ Lead and copper introduced into drinking water from the corrosion of
household plumbing systems or the erosion of natural deposits may
cause liver or kidney damage. Long-term exposure to lead may delay
physical or mental development in infants and children.

o Nitrate, which comes from fertilizer runoff, septic tanks, and erosion of
natural deposits, is especially harmful to infants below the age of 6
months, and exposure may cause shortness of breathe, a serious illness
known as blue-baby syndrome," and, if left untreated, death.

EPA Provides Authority to
State Primacy Agencies

Under SDWA, EPA may authorize states meeting specified requirements to
implement the PWSS program—referred to as primacy authority. For
example, states must have regulations for contaminants that are no less
stringent than those promulgated by EPA, adequate record keeping and
reporting requirements, and adequate enforcement authority to compel
water systems to comply with drinking water requirements. EPA has
approved primacy authority for 49 states, 5 territories, and the Navajo
Nation. EPA’s regions administer the programs in Wyoming and the
District of Columbia, and for most tribes. EPA provides annual grants
through the PWSS program to the states using a formula that takes into
account population, geographical area, and the number of water systems
covered. (EPA may also consider other relevant factors in its allocation
formula.) In recent years, total EPA allocations to these grants have
averaged about $100 million per year. States must provide matching funds;
under the act, the PWSS grant can provide no more than 75 percent of the
costs expended by a state to carry out its PWSS program." EPA’s drinking
water program guidance instructs EPA regions to work with the states to
develop grant workplans that include the states’ commitments to report

1A baby’s skin may turn blue if nitrate concentration in his or her blood is high enough to
impair oxygen delivery to skin tissue. Reduced oxygenation can have numerous adverse
implications for a baby, even resulting in coma and death.

"Other sources of federal funding are available to the states. For example, EPA’s Drinking
Water State Revolving Fund (DWSRF), supported by annual appropriations, provides funds
to states, which, in turn, provide grants and loans to water systems for capital improvement
projects and other expenses. In the American Recovery and Reinvestment Act of 2009
(Pub. L. No. 111-5), Congress provided additional funds for DWSRF. See GAO, Recovery
Act: Preliminary Observations on the Use of Funds for Clean and Drinking Water
Projects, GAO-11-642T (Washington, D.C.: May 4, 2011). Other federal agencies, including
the Department of Agriculture and the Department of Housing and Urban Development,
also provide funding for drinking water projects. States are also authorized to use certain
set asides from the DWSRF to fund state activities to implement the DWSRF and to
administer the PWSS program.
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key activities. For example, the State of Washington’s workplan includes a
commitment to assure complete and accurate identification and reporting
of public water system compliance.

Differences among
Community Water Systems

As of July 2009, more than 51,000 community water systems supplied
water to the same populations year-round.” Community water systems
vary widely in the number of people they serve, from 25 to over a million.
As figure 1 shows, small systems are the most common. However, the 8
percent of community water systems that serve more than 10,000 people
supply approximately 82 percent of all community water system users.
Figure 1 shows the number of community water systems in 2009
categorized by the number of people they serve.

“0ver 150,000 public water systems, including community water systems, are responsible
for providing safe drinking water with oversight from EPA and the states. In addition to
community water systems, more than 83,000 transient noncommunity water systems
provide water in such places as gas stations or campgrounds where people do not remain
for long periods. More than 18,000 nontransient noncommunity water systems regularly
supply water to at least 25 of the same people at least 6 months per year in places other
than their residences. Some examples of a nontransient system are schools, factories,
office buildings, and hospitals that have their own water systems. These numbers do not
include private water wells, which EPA does not have the authority to regulate.
Approximately 15 percent of Americans rely on private drinking water supplies.
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Figure 1: Number of Community Drinking Water Systems that Serve Various
Populations
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Source: EPA SDWIS/Fed, as of June 30, 2009.
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Community water systems obtain their water from groundwater reserves
or from surface water sources. They may obtain, treat, and distribute their
water entirely on their own, or they may purchase treated water from
another system. Treatment generally consists of filtration, sedimentation,
and other processes to remove impurities and harmful agents, and
disinfection processes such as chlorination to eliminate biological
contaminants.

Community water systems must meet a variety of health-based
requirements under SDWA. These include providing drinking water that
meets numerical limits for some contaminants,"” using treatment
techniques for other contaminants, and using laboratory testing to monitor
and report on the quality of the drinking water that they provide. Under
SDWA, EPA may establish an enforceable standard—called a maximum
contaminant level, or MCL—that limits the amount of a contaminant that
may be present in drinking water. If EPA determines it is not economically
or technically feasible to ascertain the level of a contaminant, the agency

PFor example, EPA has set a numerical limit for arsenic in drinking water at 0.010 parts per
million (10 parts per billion) to protect consumers served by public water systems from the
effects of long-term, chronic exposure to arsenic.
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may instead establish a treatment technique to prevent known or
anticipated health effects. In total, EPA has set MCL or treatment
technique standards—known as the National Primary Drinking Water
Regulations—for 89 regulated contaminants. We refer to violations of
these standards as health-based violations.

EPA has also established monitoring, reporting, and other requirements
for each of the 89 regulated contaminants. In this report we refer to these
requirements collectively as monitoring requirements and refer to
violations of these requirements as monitoring violations. These
requirements may vary depending on several factors. For example, the
frequency of monitoring may depend on whether the system obtains its
water from ground water or surface water sources or upon the size of the
water system. Additionally, if the water system detects certain
contaminants above a specified amount, it may need to increase the
frequency of its monitoring. Community water systems must also notify
the public within specified times about the occurrence of health-based or
monitoring violations and provide their customers with an annual
Consumer Confidence Report containing data on the presence and
concentrations of the 89 regulated contaminants.

The States’ Processes for
Entering Water Systems’
Data into SDWIS

Most of the states enter data they collect and generate on community
water systems into a version of SDWIS designed for use by the states
known as SDWIS/State. As EPA promulgates new or revised regulations
for particular contaminants, it develops new SDWIS versions to capture
data associated with those regulations. EPA encourages the states to place
their water systems’ data into SDWIS/State but the states may choose not
to if they have an alternative database that meets their needs while also
complying with EPA recordkeeping requirements. The data include
inventory information about each system, such as its name, owner,
address, and the size of the population it serves. The data also include the
results of the water monitoring conducted according to contaminant-
specific schedules by each system, the state’s determination of whether
the system has committed violations, and a record of enforcement actions
taken.

According to EPA, every 3 months, the states must transfer certain

information from either SDWIS/State or their alternative data system to
SDWIS/Fed. Specifically, the states transfer to SDWIS/Fed data on the
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health and monitoring violations identified and enforcement actions taken,
and whether the state has determined that the system has returned to
compliance.” SDWIS/Fed is the data system EPA uses to gauge community
water systems’ compliance with SDWA. In 2006, EPA and the Association
of State Drinking Water Administrators set a goal that 90 percent of health-
based drinking water violations be completely and accurately reported to
SDWIS/Fed. EPA, however, does not have a goal for the completeness and
accuracy of data on monitoring violations.

EPA’s Drinking Water
Enforcement Response
Policy and Enforcement
Targeting Tool

Under its 2009 Drinking Water Enforcement Response Policy, EPA is to
identify water systems with the most serious compliance problems and
direct enforcement resources to these systems. An important component
of EPA’s enforcement policy is its Enforcement Targeting Tool for
identifying water systems with the most serious compliance problems. The
Enforcement Targeting Tool assigns a score to each water system based
on an accounting of unresolved violations over a 5-year period. Because
some violations may have more serious health consequences than others,
the tool assigns each violation a “weight” or number of points based on the
potential threat to public health: acute health violations are worth 10
points, other health violations and some major monitoring violations are
worth 5 points, and all other monitoring violations are worth 1 point.
Additional points are added for each year a violation remains unresolved.
Points for each violation at a water system are summed to generate the
system’s score. Water systems whose scores meet or exceed a certain
threshold—EPA has set the threshold at 11 points—are considered to have
serious compliance problems and are placed on a priority list of water
systems that the states and EPA are to target for enforcement. Using this
approach, EPA and the states target resources to address those water
systems that EPA determines have the most significant problems
complying with SDWA'’s requirements."

140 CFR §142.15 requires that the states submit quarterly reports of violations,
enforcement actions, and new variances and exemptions to EPA in a format prescribed by
the Administrator of EPA. By policy, EPA requires that the states submit the data in a
format that can be placed into SDWIS/Fed.

15According to an official in EPA’s Office of Enforcement and Compliance Assurance, the
agency is coordinating its implementation of the Enforcement Response Policy with its
1984 policy for the administration of environmental programs on Indian reservations. That
policy, in conjunction with 2001 guidance on enforcement at tribal facilities, spells out
EPA’s procedures for taking enforcement actions at tribal facilities in order to protect
human health and the environment.
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EPA’s Enforcement Response Policy also provides guidance on the
amount of time in which states and EPA regions should address violations
at priority water systems." Once systems have been targeted as a priority,
states and the regions have 6 months to work with them in whatever
manner they deem appropriate to resolve violations and return the system
to compliance. Enforcement and compliance assistance may include a
range of actions such as providing violation notification letters to systems,
offering them technical assistance, conducting site visits to resolve
violations, entering into compliance agreements such as consent orders,
and additional formal actions such as issuing administrative orders,
assessing fines or penalties, and filing or referring judicial cases. In
situations where the system is unlikely to return to compliance within the
6-month time frame, EPA’s policy calls for states or the regions to take a
formal enforcement action within 6 months that will put the system “on
the path” to compliance by laying out future actions and time frames the
system needs to follow."” According to EPA, states and the regions are
required to enter information on enforcement actions, including violation
resolution, into SDWIS/State or the equivalent system as they occur and
send those data to SDWIS/Fed every 3 months.

EPA’s Strategic Targets for
Compliance with SDWA

EPA’s two most recent strategic plans issued in 2006 and 2010 have
included the strategic objective of protecting human health by reducing
exposure to contaminants in drinking water." These strategic plans are
required by the Government Performance and Results Act (GPRA), which
calls for related annual performance plans to outline the process for
communicating goals and strategies throughout the agency, and for
assigning accountability to managers and staff for goal achievement. As
we have previously reported, a clear relationship should exist between an
agency’s long-term strategic goals and the performance goals in the annual

“The EPA regions may have complete primacy responsibility or partial responsibility in a
state that has not yet obtained primacy for a particular drinking water regulation.

17 . . s . .
For example, a formal action could be an emergency administrative or compliance order,
or a civil or criminal case for judicial referral or filing.

'8U.S. Environmental Protection Agency, 2006-2011 EPA Strategic Plan: Charting Our
Course, September 30, 2006; and Fiscal Year 2011-2015 EPA Strategic Plan: Achieving
Our Vision, September 30, 2010. The plans contain the goals “Clean and Safe Water” and
“Protecting America’s Waters,” respectively, which include the objective to reduce
exposure to contaminants in drinking water.
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performance plan.” Successful organizations try to link performance
measures to the organization’s strategic goals and, to the extent possible,
have performance measures that will show annual progress toward
achieving their long-term strategic goals. GPRA also requires that the
agency publish an annual performance report communicating to
managers, policymakers, and the public what was actually accomplished
for the resources expended.

To help gauge its progress relative to its objective of reducing exposure to
contaminants, EPA uses annual performance measures and strategic
targets to track national rates of drinking water compliance, including the:

e percentage of community water systems that meet all applicable
health-based standards—the strategic target for 2009 was 90 percent;

» percentage of population served by community water systems that will
receive drinking water that meet all applicable health-based drinking
water standards—the strategic target for 2009 was 90 percent;” and

e percentage of person months during which community water systems
provide drinking water that meets all applicable health-based
standards—the strategic target for 2009 was 95 percent.”

EPA uses the data on violations that the states report to SDWIS/Fed to
gauge the performance of community water systems in relation to these
GPRA strategic targets. According to EPA, the SDWIS/Fed data indicated
that community water systems either met, or came close to meeting, these
strategic targets in 2007 through 2009.” As part of its effort to achieve the
objective in its 2010 strategic plan to reduce exposure to contaminants in
drinking water, EPA has also adopted performance indicators that it will
use to track the number and percentage of small water systems with

IQGAO, The Results Act: An Evaluator’s Guide to Assessing Agency Annual Performance
Plans, GAO/GGD-10.1.20 (Washington, D.C.: April 1998).

*For this performance measure, EPA had a 2009 target that 87 percent of the population in
Indian Country would be served by community water systems that met all health-based
standards.

'Person months for each community water system are calculated as the number of months
in the most recent four-quarter period in which health-based violations overlap, multiplied
by the retail population served.

*2{1.S. Environmental Protection Agency, Fiscal Year 2009 Performance and
Accountability Report (EPA-190-B-09-001), Washington, D.C., Nov. 16, 2009.
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SDWIS Data from
States Did Not
Reliably Reflect
Community Water
Systems’ Violations of
SDWA or the Status of
Enforcement Actions

repeat health-based violations and the average time for 