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SURREBUTTAL TESTIMONY
Or
GEOFF MARKE
MISSOURI-AMERICAN WATER COMPANY
CASE NO. WU-2017-0296

I.  INTRODUCTION

Q. Please state your name, title and business address.

A. Geoffiey Marke, PhD, Economist, Office of the Public Counsel (*OPC or “Public Counsel”),
P.O. Box 2230, Jefferson City, Missouri 65102.

Q. Are you the same Dr. Marke that filed direct and rebuttal testimony in WU-2017-0296?

A, Yes.

Q. What is the purpose of your surrebuttal testimony?
A, The purpose of this testimony is to respond to rebuttal testimony of:

¢  Missouri American Water Company (“MAWC”) witnesses:
o Gary A. Naumick and Bruce W. Aiton
e  Missouri Public Service Commission {(“Staff”} witnesses:
o James A. Merciel, Jr., PE and Jonathan Dallas
» Missouri Department of Economic Development, Division of Energy (“DED” or “DE”)
witness:

o Martin R. Hyman
Executive Summary:

Q. Summarize OPC’s position,

A, OPC continues to recommend that the Commission reject the Company’s current
application and, if the Company seeks relief within the pending rate case, consider OPC’s

alternative for a two-year pilot study in which no more than $4 million annually (or $8
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million in total can be spent on planned full lead service line replacement and third-party
administrative costs associated with the collaborative research efforts. The pilot study will
explore the feasibility, legality and associated policy implications of full lead service line
replacement across MAWC’s entire territory and the state of Missouri with the results
presented to the Missouti Public Service Commission, the Missouri Legislature and the
Missouri Governor’s Office for consideration. Finally, it is OPC’s hope that a byproduct
of the pilot study may help substantiate selection of future “shovel ready” infrastructure

funding from the federal government to help offset cost considerations.
Why is OPC’s proposed pilot study the best path forward?

As 1 noted in my prior testimony. The issue of lead line replacements cuts across public
health, scientific, technical, and legal arenas and should not be viewed as a linear engineering
exercise alone., The Company’s proposal falls short in addressing the multitude of issues
presented by a plan to remove customer-owned lead service lines. Importantly, OPC’s
proposed pilot program presents a path forward to address the issues while permitting the
Company to continue replacing lead service lines as the pilot is conducted. OPC’s proposed
pilot study from its direct testimony provides the framework to facilitate the substantive
research, planning and communication to mitigate known risks and to anticipate and plan for
the otherwise unintended consequences that are undoubtedly linked to this complex,

decade(s)-long policy reform.

Summary of Policy Objections Offered by Other Parties

Q.
A.

Please summarize MAWC’s policy response to OPC’s pilot proposal.

Without replying to any specific action items or explicit objectives raised in OPC’s direct
testimony, the Company dismisses OPC’s proposal as unnecessary and redundant. Mr.

Naumick cites four general objections:

1. It is redundant to the voluminous amount of research already conducted across the

country.
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2, It would impose unnecessary costs on Missouri-American Water Company’s

(*"MAWC”, Missouri-American” or “Company”) customers;

3. It contains proposed tasks that are beyond the scope and purview of any water utility;

and

4. It would delay the important public health benefit to Missouri-American’s customers
that implementation of the Company’s lead service line proposal (“LSLR”) program
will provide.'

Referencing secondary support of his argument, Mr, Naumick cites to the EPA’s Lead and
Copper Rule (LCR) Revisions white paper (Oct. 2016) and believes that OPC’s study would
be duplicative of national efforts, specifically those undertaken by the Lead Service Line

Replacement Collaborative (“LSLRC™).?

MAWC’s second policy witness, Mr. Aditon, admits that both the estimated number of Jead
service lines and the estimated costs are subject to change and that “we will adjust this

estimate as additional information is gained.”*

Mr. Aiton also takes the position that no further analysis is necessary as “the case for full lead
service line replacement has been established by EPA and public health experts™ and that
MAWC “will incorporate input from local public health agencies for potential identification
and prioritization of premises and areas in which to focus our efforts. . 2 presumably, on a
going-forward basis.

Please summarize Staff’s policy response to OPC’s pilot proposal.

Staff policy witnesses Merciel and Dallas also do not reply to any specific action items or

explicit objectives from OPC’s direct testimony with the exception of a singular “concern”

! Rebuttal Testimony of Gary A. Naumick, p. 1,22-23 & p. 2, 1-5.
? Ibid. p. 8, 18-19.

¥ Rebuttal Testimony of Bruce W. Aiton p. 3, 5.

* Ibid, p. 4, 13,

* 1bid. p. 4, 4-6.
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raised by Mr. Merciel requesting guidance from the Commission on any future workgroups

that are charged solely with discussing the issue of lead in drinking water.

StafT supports the Company’s request; however, Mr. Mercicl’s testimony unintentionally
highlights the ambiguity of the application and inconsistency within Staff’s position. At one
point, Mr. Merciel emphasizes that:
MAWC is not proposing a comprehensive program to replace all LSLs. MAWC’s
proposed program in this AAO case is a limited LSL replacement program to take
advantage of accessibility during water main excavation, and is designed to eliminate
a potential source of lead contamination with limited service disruption to the
6

customer.

However, later he states:

Staff firmly believes that the public benefit of removing any lead-based water

service lines outweighs the estimated costs associated with these removals.

(emphasis added)’

Taken together, Staff’s position appears to support both a narrowly focused lead-line
replacement program (i.e., limit replacement to lead service lines in combination with future
main replacements) and an all-in abatement position in which the public benefits outweigh
the costs of any lead service lines, The latter declarative statement is void of context as Staff
is certainly aware that partial lead service lines have been passed over during main
replacements. Further questions remain about Staft’s position. Does Staff support any lead
service line removal at any cost? Does Staff support removal not in combination with main
replacement? Has Staff performed a cost-benefit analysis? Regarding costs, Mr. Merciel does
opine that the Company’s estimates for St. Louis County’s are likely understated,

However, the stated cost range is probably not realistic for the St. Louis County

service arca.t

¢ Rebuttal Testimony of James A. Merciel, Jr., PE p. 6, 12-15,
" 1bid. p. 9, 4-6.
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[

In support of Staff’s position, Mr. Merciel also includes select press releases from of lead
service line replacement “programs” undertaken in other water systems as well as a copy of
the US EPA’s Science Advisory Board’s (“SAB”) literature review on partial lead service
line replacements. On the latter example, he notes that the SAB review explicitly states that

minimal or inadequate data exists regarding studies of pattial LSL replacements.

Staff witness Dallas recounts a site visit of a MAWC lead service line replacement and

explains MAWC’s lead service line identification practice.

Finally, both witnesses reference Flint, Michigan (water crisis) and the EPA’s Lead and
Copper Rule (LCR) Revisions white paper (Oct. 2016) as additional secondary suppott for
Staff’s policy position,

Please summarize the Missouri Department of Economic Development, Division of

Energy’s position,

DED witness Hyman supports the Company’s position and rejects OPC’s position on the
basis that it would delay public health actions. Mr. Hyman’s argument appears to rest largely
on concerns of affordability for low income households; although he does deviate from the
other two parties position for a brief moment to acknow]edge there is some merit to OPC’s
concerns, stating:

Dr. Marke’s question as to real estate and legal ramifications is worth exploring.”

This passing reference is short lived, as Mr. Hyman states:
However, there is no need to delay finding the answers to such questions for two
years past the conclusion of a general rate case, or to subject homeowners to potential

health hazards for that length of time in order to answer such concerns.”

{ “Ibid. p. 7, 21.
°Rebuttal Testimony of Martin R, Hyman p. 10, 5-6.
[ Y 1bid. p. 10, 6-9.
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Q.
A,

Do the other parties accurately portray OPC’s position?

No. To be clear, OPC is not saying no to full lead service line replacements. Instead, we
are saying “we don’t know.” In fact, OPC’s pilot proposal is designed to permit the
Company to continue replacing lead service lines while other policy questions are
examined. This is a crucial distinction, The Commission should be contemplative and
hesitant to endorse the Company’s overly simple solution to complex problem(s) and be

skeptical of Staff and DED’s blanket support without foundation or necessary scrutiny.

Consider the insufficient timing and detail surrounding MAWC’s proposal. MAWC’s
application, submitted 125 days ago, contained a total of 280 words informing the
Commission of the “Presence of Lead Service Lines” and requesting approval of the

Company’s “Lead Service Line Replacement Progtam.”"!

The Company filed direct testimony only 45 days ago. Contrast the brevity of support for
the filing and the limited opportunity for review with the magnitude of costs, the
uncertainty of public benefits, and the potential for negative unintended consequences in

an unprecedented regulatory decision,

Should MAWC’s proposal be given regulatory approval even though the costs and

benefits are so uncertain and the application is silent on so many questions?

No. It would be difficult, and certainly not appropriate, to make competent, informed

decisions absent adequate information and proper subject-matter expert feedback. The

“absence of the agencies charged with representing relevant interests in this case should

give the Commission pause.

The testimony of Mr, Hyman, rather than supporting the Company as he intended,

inadvertently bolsters OPC’s position that a pilot program is necessary. Mr. Hyman, an

" According to Word Counter: “For those who need a general rule of thumb, a typical page which has 1-inch margins
is typed in 12 point font with standard spacing elements will be approximately 500 words when typed single spaced.
For assignments that require double spacing, it would take approximately 250 words to fill the page.
https://wordcounter.net/blog/2015/09/18/10655 _how-many-pages-is-2000-words.him/

6
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employee of the Missouri Department of Economic Development, Division of Energy
offers his opinion on low-income public health outcomes for a water utility’s construction
program. His testimony should be seen in contrast with the absence of the Missouri
Department of Natural Resources (the department charged with enforcing the Lead and
Copper Rule), the Missouri Department of Health and Human Services (the department
chatged with collecting and monitoring the blood lead levels (“BLLs”) in Missouri, and
the Missouri Department of Social Services (the department charged with advocating for

low-income families and low-income children).

OPC’s Position

What is OPC’s position?

Based on OPC’s exploratory research and communication with outside experts on this
topic (see GM-~1) it is abundantly clear that both the expedited schedule and the confined

regulatory procedure are inappropriate for the complexity-and magnitude of this case.

OPC has put forward a reasonable alternative for all parties and the public interest by
drafting a pilot project that incorporates absent expertise and includes explicit
deliverables. Tmportantly, OPC’s pilot study specifically includes full replacement of lead
service line pipes (both the utility and customer-side) but marries it with evidence-based
research. Additionally, our proposed annual budget is double what MAWC is projected to
expend in 2017.

The pilot project also asks difficult questions without easy answers and recognizes that the
decision to move forward with proactive customer-side premise replacement based on
public heaith concerns is not made in & vacuum—other parties should and need to be
present and the ultimate decision may extend beyond the Commissions purview. As it
stands, the Company’s application and the supporting testimony is deficient and void of
appropriate analysis and will likely result in adverse secondary and potentially tertiary

impacts on ratepayers,
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If this issue was as simple as the 280-word application'” the EPA would already have
explicit rules in place and there would be regulatory uniformity across the states. Neither
of those statements is true. MAWC’s application does not consider the consequences of its
requested action. Consider what would happen if customers began to demand that MAWC
disclose its 30,000 “known” lead service lines? More to the point, is MAWC legally (or
ethically) obligated to disclose such information?'? As it stands, the MAWC estimate is
now public knowledge but with no detailed prioritization, disclosure, or education and
communication plan. Most, if not all of the secondary literature quoted by the Company
and Staff support customer transparency for both lead testing and lead service line
locations. Of course it should also be noted that most of that literature is referencing
public municipal systems not private, investor-owned systems where disclosure
requirements may differ. This, itself, raises additional questions. What information should
be disclosed? Will disclosure have an adverse impact on home values? Will it impact

businesses? Will disclosure reduce the availability of low-income housing stock?

Beyond the impact of disclosure, the replacing of lead service lines raises additional
questions. Will removing the full lead line increase lead exposure? Will ratepayers be
given a false sense of security if the lead service line is removed but premise plumbing
remains? Would a temporary filter be more cost-effective? Should schools, daycares,
children and pregnant women be prioritized? Do the public benefits outweigh the public

costs?

~ As it stands, OPC, nor any party can definitively say yes or no to any of these questions.
More troubling is that no party to the case seems to have the answers. This is an unsettling
prospect given the universe of potential negative outcomes. OPC’s proposal is the only

plan put forward to mitigate that uncertainty and provide a measured proactive response.

2 The amount of words deveted specifically explaining the context and plan of the application.
" In this respect, the recent experience from Flint, Michigan can provide some insight and will be explored in greater
detail later in this surrebuftal.
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IL.

The Commission should reject the Company’s application and encourage the parties to

pursue OPC’s proposed pilot program.

RESPONSE TO MAWC’S CLAIM OF REDUNDANT RESEARCH
AND DUPLICATIVE COLLABORATION

The Company believes that no additional research is warranted. Please respond.

This argument is without merit. The Lead Service Line Replacement Collaborative itself
recognizes the need for additional research'™ Staff witness Mr. Merciel’s rebuttal
testimony also cited the scientific uncertainty surrounding the short and long-term
exposure of lead from partial replacements according to the EPA’s Scientific Advisory
Board. The Commission should also consider that no independent research has been put
forward by American Water based on its pilot studies of full and partial lead line
replacement in New Jersey and Illinois. In fact, ndt 'c.ine Specif' ic study (American Water
sponsored or otherwise) is put forward as pIOOf that this i 1ssue is settled. Instead, Mr.
Naumick footnotes a Water Rescarch I“oundahon (“WRF”) hteratme review of completed
and ongoing projects on the issue of Iead and copper corioszon and the Lead and Copper
Rule. A review of the WRF paper llsts 47 studles 0ve1 a twenty—seven-yean period of
which only three explicitly examine partsai or fu!i Iead se1v1ce line pepiacement The most
recent of which was published in 2013. The 1ea11ty is that 1eseaich into the topic of pamai
and full lead line replacement is still hmlted In fact accmd;ng to Rosen et al (2017):"

For the period between 2008 and 2016 Federal non defense spending in the US

accounted for $648.87 billion of which $343.34 bllllon was dedicated to health

" Lead Service Line Collaborative (2017) Filling information gaps through research hitp://www.lslr-
collaborative.orefiescarch-needs.htni

PRosen et al. (2017) A discussion about the public health, lead and Legionella pneumophila in drinking water
supplies in the United States, Science of the Total Environment.
https://wwiw researchgate net/profile/Lok Pokhrel2/publication/3138423 18 A Discussion_about Public Health Lea

d_and Eepionella pneumophila_in_ Drinking Water Supplies_in the United States/links/592847100f7¢9b9979a3 5

976/A-Discussion-about-Public-Healili-L ead-and-Lerionetla-pneumophita-in-Drinking-Water-Supplies-in-the-

United-Siates.pdf
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research.'® However, in this same time frame of Federal research or research and
development (R&D), a total of $45.96 million was spent on grants where the
driving focus was Pb [lead] related.!” Once this value is parsed further, we can see
in Fig. 4B [repriﬁted' below as Figure 1] how these Federal R&D expenditures are
spent, The category All Other Research has research projects such as advanced
batteries and other technology development. What is quite startling is the lack of
watér Pb research. In total from 2008 to 2016 (years for which data are readily
available to the public), only $1,354,297 was spent on projects researching Pb in
water, whether being related to health or not.

Fisure 1: Reprint of Rosen et al (2017), US Federal research expenditures related to Pb (Lead) for

the period of 2008-2016."

$1,354,297

# All Other Research
& Health

# Water

|

16 American Association for the Advancement of Science (2016) Historical Trends in Federal R&D.
hitps://www.aaas.org/page/historical-trendsfederal-id. qtd in. Rosen et al. (2017)
7 USA Spending (2016) https://www.usaspending sov/Pages/Default.aspx. qtd in. Rosen et al. (2017)
18 :

Ibid.

10




W

(X o - B I o AT & 1 B

10

11
12
13
14
15
16

17
18
19
20
21
22

23

24

Suzrebuttal Testimony of

Geoff Marke

Case No, WU-2017-0296

Q.  The Company argues that OPC’s proposal is redundant to efforts already taken at
the national-Ievel by the Lead Service Line Replacement Collaborative (“LSLRC”).

Please respond,

This argument is also without merit. OPC designed its pilot project largely off of the

suggestions and “roadmap” provided by the LSLRC. Missouri is a home-ruled state with

many individual laws in place regarding zoning and disclosure.'® To dismiss, out-of-hand,

the idea that a localized collaborative of diverse stakeholders would provide no service is

contrary to what is actually espoused by the LSLRC. To illustrate this I have included the

entirety of the “Getting Started” introduction of the LSLRC Roadmap below:

Getting Started

Local elected officials and community leaders should start by contacting the local
water utility to ask whether a proactive initiative for full lead service line (LSL)
replacement is underway in the community. A useful first step could also include
contacting local experts at nearby consulting engineering firms, neighboring water
utilities, and colleges or universities (e.g. in the environmental engineering

department) for information about LSL replacement.

Water utilities in the process of planning a proactive LSL replacement

initiative or reviewing ways to accelerate an existing initiative, will find it

uscful to engage local leaders, state agencies, and others early to get their

perspectives and expertise. Additionally, local elected officials or water

utilities could form an advisery group to discuss options and/or an internal

team to help coordinate the planning process.

In getting started, people may not initially agree on whether and/or how to

implement a full LSL replacement initiative. Some community members or public

' Mo. Const. Art. VI, Sec. 19(a); See also Home rule in the United States (2017)
https://en.wikipedia.org/wikiZHome rule in the United States

11
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officials may place a priority on moving ahead aggressively, whereas others will

have questions or concerns. A collaborative process that engages all voices in

the community with respect for different perspectives will help to ensure

everyone is on the same page and working together towards a common goal.

1.

2
3.
4

Scoping
Identifying Partners
Building Consensus

Making Decisions™

Mr. Naumick’s argument is categorically incorrect. To further support this, Figure 2

contains a webpage snapshot from the LSLRC’s “Plan Development” section highlighting

the necessary questions to consider.

2 1.SLR Collaborative {2017) Roadmap: Getting Started  hitp://www.Isir-collaborative org/getting-started.html

12
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Figure 2: Example of LSLRC’s plan development questions’!

Elements of a full lead service line replacement plan to consider:

OPC would concur with the questions and sentiments espoused by the Lead Service Line
Collaborative as it pertains fo the questions that need to be considered and have echoed

similar sentiments throughout this filing.

*! Lead Service Line Replacement Collaborative (2017) Roadmap: Plan Development hitp://www.Islr-
collaborative.org/plan-development. htin

13
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111.

RESPONSE TO MAWC’S CLAIM OF UNNECESSARY COSTS

Q. Mr. Naumick contends that OPC’s pilot project would impose unnecessary costs on

MAWC’s customers, Please respond.

A, It seems inappropriate to criticize OPC’s budgetary proposal when the Company has not

been forthright with its own cost estimate. Be that as it may, OPC reaffirms its proposed

costs as both prudent and necessary, in part, because the Company’s own estimates are so

uncertain. As stated in my rebuttal testimony, and reprinted here in table 1, the range of

projected lead service line replacement costs in the Company’s application are both

extreme and critically uncertain.

Table 1: Projected Lead Service Line Replacement Costs in Company Application.

Source

# of Service Lines

MAWC low/high

Total Cost
. L Estimated Cost
MAWC territory estimate 30,000 $3,000 per unit $90,000,000
MAWC territory estimate 30,000 . - $5,500 per unit $165,000,000
AWWA territory estimate 330,000 $3,000 per unit $990,000,000
AWWA territory estimate 330,000 $5,500 per unit $1,815,000,000

These large costs underscore the importance of the need to perform a cost-benefit analysis

and explore all available options. For example, a thorough review of cost mitigation

strategies would consider alternatives such as “point-of-use” lead-free water filters. Today,

an NSF lead-free water filter can be obtained for under $50.00.7 If the argument is that a

partial Iead line replacement potentially elevates lead exposure in the short-term would an

NSF water filter represent a reasonable cost-effective alternative?

According to the EPA’s Flint, MI Filter Challenge Assessment (2016) which examined the

efficacy of Brita and Pur Brand filters to remove lead at homes with known lead service

2 Bmail discussion with the EPA places the purchase price in Flint at approximately $30 with replacement cartridges
at $10/per. A filter is designed to handle 100 gallons of water. When uvsing water for non-drinking purposes (i.e.,
washing), there is a by-pass valve to use unfiltered water.

14
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lines, confirmed at-risk populations, and/or Flint homes with the highest concentration of

tested lead;

Lead levels in filtered water averaged less than 0.3 pg/L and all sample results
were well below EPA’s action level. . . . the Brita and Pur filters distributed in
Flint are effective in consistently reducing the lead in tap water, in most cases to
undetectable levels, and in all cases to levels that would not result in a significant
increase in overall lead exposure. ATSDR also reported that the filter test data
suppotts the conclusion that the use of filtered water would protect all populations,
including pregnant women and children, from exposure to lead-contaminated

water.23

Lead-free water filters have also been historically utilized by the EPA at federally
designated Superfund sites found in Missouri’s old lead belt (see GM-2). These are areas
where the concentration of lead in ground water is known to exceed the EPA action level
primarily from historical lead mining extraction and/or smelting operations at sites found
in Desloge, Fredericktown and Joplin.** There are thirty-three EPA Lead Superfund sites
in Missouri with sites found in 8¢t Louis and St, Charles Counties.?® To the extent OPC’s
proposal could identify alternative solutions that produce superior public benefits at a
fraction of the price, concerns regarding the cost of ratepayers should support OPC

proposal.

2 US EPA (2016) Flint, MI filter challenge assessment. https://www.epa.sov/sites/production/files/2016-
(6/documents/tilter_challenge assesment field report - epa v5.pdf

* US EPA (2017) Lead at Superfund Sites hitps://www epa.gov/superfindflead-superfund-sites

*US EPA (2017) National Priorities List (NPL) Sites-by State Missouri. https://wwy,epa.gov/superfund/national-
priorities-list-npl-sites-state MO

15
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1IV. RESPONSE TO COMMENTS REGARDING DELAYED HEALTH
BENEFITS

Q. Both the Company and DED reject OPC’s proposal, in part, becaunse it would delay

public health benefits. Please respond.

A. This is not true. To highlight a few key points for consideration:

1.

OPC’s proposal explicitly includes the provision for full lead service line
replacements at a budget that was double what the Company projects to spend this
year;

MAWC is currently in compliance with the Lead and Copper Rule. There is no
immediate system-wide health hazard;”’

Any time lead-based premise plumbing is disturbed there is an increased chance
for lead contamination whether it is partial or full;*®

The mere removal of the full lead service line is no guarantee that a premise is free
of potential lead exposure. Absent proper education and communication of
potential lead hazards; ratepayers may be given a false sense of security. For
example, high lead ievels were found in a number of water samples four years after
all of the lead service line pipes were replaced in Madison, Wisconsin;”’

While no amount of lead is safe, the same amount can have different impacts on

different populations. For example, the negative effects of lead exposure are

* Direct Testimony of Geoff Marke, p. 5, 10-17 & p. 6, 1-4,

2 See GM-2 in the Dircct Testimony of Geoff Marke

% American Water Works Association (2014) Communicating about lead service lines: A guide for water systems
addressing service line repair and replacement.
hitps://www.awwa,org/portals/0/files/resources/publicaffairs/pdfs/finaleadservicelinecommypuide.pdf

* Cantor E. (2006) Diagnosing corrosion problems through differentiation of metal fractions. Journal of the
American Water Works Association; 98 (1): 117. hitps://www.awwa.org/publications/journal-
awwa/abstract/articleid/ 1 5379.aspx
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heightened for children under six and pregnant women. For this reason, some
states have prioritized lead testing at schools;*

Excavation or extraction of lead-based products requires additional remedial
precautions (per OSHA and EPA rules) for workers at the site, and in the lead
disposal to ensure there is no continued contamination—e.g., soil around the
house; 3

Hazardous lead exposure is far more likely to come from sources separate and
aside from the water distribution system (e.g., paint and soil). Focusing on a
single-source leads to a boutique approach to research and mitigation. The
spectrum of realistic exposures, hazards and risks needs to be understood to
properly ensure public health and safety;32

A NSF Standard 53 certified lead-free water filter, properly installed will provide

safe tap water;33

It is not clear what “delay” means. Based on the Company’s estimate, the best

case-scenario is that its proposal would take ten years to complete. This estimate is

based on removing 3,000 lead service lines each year or a little more than 8
successful excavations a day for the next 3,650 days. Clearly, this will not be a
quick process.>* Whether these numbers are feasible or should be adjusted up or
down for cost and benefit is a reasonable and necessary consideration for the

Commission; and

" Governor of New York State (2016) Governor Cuomo signs landmark legislation to test drinking water in New
York schools for lead contamination. hitps.//www.governor. iy gov/news/governmor-cuomeo-signs-landmark-
legislution-test-drinking-water-new-york-schools-lead

*TEPA (1993) Lead Abatement for workers.

hitps:// www.epa.gov/sites/production/files/documents/wkrch3 st eng pdf

National Center for Healthy Housing. (2008) What we do: Lead. htp://www.nchh.org/What-We-Do/llealth-
Hazards--Prevention--and-Solutions/Lead.aspx

3 US EPA (2016) Flint, MI filter challenge assessment. hitps:/wvww.epa, gov/sites/production/files/2016-
06/documemts/filter_challenge assesment field revort - epa vS.pdf

* Dupnack, 1. (2017) Pipe replacements delayed after vandals destroy contractor’s equipment. ABC 12
http:/Awww.abe 1 2. com/content/news/ Vandals-delay-pipe-replacements-in-Flint-422 102343 .himt
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10. What are the public health benefits of individual lead service line replacements in a
water system that is in compliance with the Lead and Copper Rule? Of the
universe of items in which to direct limited funds, is this best option? Will the
Company’s scarce proposal produce the greatest ratepayer or socictal benefit for

the range of estimated costs requested?

Far from delaying any public health benefit, OPC’s proposal is designed to help minimize

public health threats and provide proper context for appropriate action.

RESPONSE TO ASSERTIONS REGARDING THE EFFORTS OF
OTHER UTILITIES

Both Staff and the Company cite to other utilities that are proactively removing lead

service lines in other states as support for their position. Please respond.

There is no suitable comparable utility effort that | am aware of. If there was, parties
would no doubt be citing to it directly and relying on its actions to further justify their
position. Consider the map of examples Mr. Naumick’s provides in his attachment and

reprinted here on Figure 3.
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1 |{ Figure 3: Mr. Naumick’s examples of lead service line efforts in local communities

Local communities are taking steps

€0 — Dedwer, - Goal >1,000fead Wi~ Milwaukee OH~ Cincinnati— on-ine
service lines completely replaced in Wi-At least 35 frplements OM-5tata  map of lead service lines
‘WA Tacoma, 207. ongoing fll-iSLR.  ordinance requiring fequirement CT, MA, NH—
pursuing fead programs full replacements. ~for lead Aquaiion
gooseneck - seivice line completing
il ientification & thventory ';"g?::"w with
removal investigations, Full
replacdments
during main work,
repalrs, and on
request
) {wfcustomer}
CA - State
requirernent for faad PA - Philadelphia— 2ere

iriterest loan program

service line inventory :
fortSiR

and replacement

“plan’

N~ Middlesex Water has

program o inveatory lead

service fines op customer

» property, Working with

I KY = State creal regulators to fund cUstomer

-and pursue full LSAL blue Hibbon panetil)  lead service line
replatement impacts fornew state o~ teplacements, Approx.

2 policias 250,006 persons served,

16 States — Americar

E Water corporate
program ta idéntify

3 The examples listed above can be broken down as:

¢ Specific local municipal efforts that are pursuing “some” element related to
lead service line removal (see WA-Tacoma, CO-Denver, OH- Cincinnati, PA-
Philadelphia and WI-Milwaukee);

States which are exploring legislative policy changes or undergoing studies to
determine the size of the p;‘oble:ﬁ (see CA, OH, and KY); or

¢ Ai‘é i.n.v.estmmow.né.d utilities that are conducting inveﬁtbrics (Aquarion and

Middlesex) and/or exploring regulatory approval (American Water, Aquarion

=

T Y
B W N

= o W o 3 [o X TR 6 B!
L]

and Middlesex).

All of these examples are devoid of context and not one of them has been cited explicitly
as an example to emulate. All this map does is further reinforce the complexity and

uncertainty of this problem and suggest that further discussion is warranted.
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For example, Mr. Naumick’s map cites to the city of Cincinnati, which is transparently

disclosing an on-line map of known lead service lines.”> Now consider this in light of

recent American Water announcements to roll-out “customer-friendly” transparent, real-
time, infrastructure upgrade project maps in both West Virginia®® and New Jersey.’ Both
transparency and disclosure are items an external observer would conclude are reasonably
foreseeable obstacles to this application, yet no party has responded or otherwise
addresééd OPC’s concerns in this area.

Taking t.h.i's.examplc a stép further, the Commission should consider this information in
light of the first éxafnple Mr. Merciel prdvide's in support of his testimony: the customer
notification from the New Orleans, Louisiana municipal water utility with the stated
headline “New Orleans road work could raise lead levels in your water, officials warn.”

The notice states: -

Despite treatment, lead contamination is still a possibility in New Orleans. . . .
Road work can enhance that risk. City lines are often disconnected and
reconnected with a homeownet’s pipe system. That can dislodge deposits that have
prevented lead from leeching into water in the homeowner’s pipe. Lead can be

released into the water for months after a reconnection is completed.

Sarah McLaughlin Porteous, the director of the city’s Special Projects & Strategic
Engagement Office, said S&WB and the city will be notifying affected property
ownets and renters of the possibility of elevated lead levels before each road

project begins, through the city’s RoadWork NOLA email newsletter, inserts in

3 Greater Cincinnati Water Works (2017) Lead Awareness. hitp://cincinnati-oh.gov/water/lead-information/

3% American Water (2017) West Virginia American Water launches customer-friendly infrastructure upgrade project
map. hitps://amwater.com/wvaw/mews-conmmunily/news/id/443

7 American Water (2017) What a million dollars a day looks like: New Jersey American Water’s online
infrastructure map provides defailes on 2017 system investments.
hitp://pr.amwater.com/PressReleases/releasedetail.cfin?Release]D=1033522
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water bills, and during community meetings, which will be held at the start of each
project.”®
Should roadwork merit customer notification of an enhanced risk of lead contamination?”

What about consideration for the construction workers?%*142 xx

% See the Rebuttal Testimony of James A. Merciel, Schedule JAM-r5

¥ New Orleans Office of inspector General (2017) Lead exposure and infrastructure reconstruction.
htip:/files.constantcontact.cony b8 199d320 1 /c5beSad0-0389-4401 -afbd-ecaccce8005f.pdf?ver=1500394246000

“® philtips, B. (2011) Lead exposure in road censtruction. Occupational health and Safety.
hitps://ohsonline.com/Agticles/201 1/03/0 /1. ead-Exposure-in-Road-Construction.aspx

! Reagn, MLH. (1998) Soil is an important pathway to human lead exposure. Environmental Health Perspectives,

11 106. hps:/Awwy.elipaniehs.nih gov/iwp-contentuploads?/ 1 06/Suppl%e201/ehp 981065 1217.pdf

2 Lead Service Line Collaborative (2017) Disturbing lead service lines. hitpi//www Isl-collaberative.org/disturbing-
lead-service-tines htm}
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VI.

k&

OPC’s pilot proposal would allow this question (and others) to be explored with relevant
actors who are currently absent from the process and without the restrictions or burden of

a confined reguiatory proceeding that minimizes necessary dialogue.

RESPONSE TO THE ASSERTIONS REGARDING THE EPA LEAD
AND COPPER RULE REVISIONS WHITE PAPER (2016)

Both Company and Staff witnesses cite the EPA’s Lead and Copper Rule Revisions
White Paper (2016) as evidence that full lead service line replacement is a settled issue.

Do you agree?

No. The sixteen-page white paper takes no new formal position on revisions to the LCR. It

merely presents information that may be considered moving forward. Publishing a white
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paper acknowledging that the current LCR rules could be clearer or more prescriptive is
far different than submitting a budget request to the US Congress or secuting
appropriations for a specific abatement strategy. The white paper’s focus is centered on
potential revisions to the twenty-six-year-old rule and it does not articulate the EPA’s
official scientific or policy position on full or partial lead service line replacement. This
can be surmised by reading the abstract on the EPA’s website which merely lists lead

service line replacement (not partial, not full) as an option being considered:
Revisions Being Considered

The Lead and Copper Rule Revisions White Paper provides examples of

regulatory options to improve the existing rule. The paper highlights key
challenges, opportunities, and analytical issues presented by these options.

Options include lead service line replacement, improving optimal corrosion

control treatment requirements, consideration of a health-based benchmark, the
potential role of point-of-use filters, clarifications or strengthening of tap sampling

. . . . . 43
requirements, increased transparency, and public education requirements

What is worth noting about the EPA’s white paper is how similar it is to OPC’s policy
position. Regarding the subject of full lead service line replacement, the white paper

explicitly acknowledges the complexity of the problem:

It is important to recognize that LSLR presents substantial economic, legal,

technical and environmental justice (_:hal_lenges.44

The paper also discusses the need for a health-based cost-benefit analysis that is informed

by evolving evidence-based empirical data. The white paper states:

JUS EPA (2017) Lead and Copper Rule Long-Term Revisions hitps://www.epa.gov/dwstandardsregulations/lead-
and-copper-rule-lone-term-revisions

* US EPA (2016) Lead and Copper Rule Revisions White Paper. hitps://www.cpa.cov/sites/production/files/2016-
10/dacuments/S08 lor revisions white paper final_10.26,16.pdf
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In addition, the EPA must prepare a Health Risk Reduction Cost Analysis to

evaluate if the benefits justify the costs of the rule. EPA is committed to using

the best available science. As knowledge about lead contamination in drinking

water evolves, we will continue to engage with stakeholders and consider their

viewpoints and relevant science in developing revisions to the LCR. (emphasis

added)®

Notably, many (if not most) of the questions and issues OPC has raised in this docket and

hopes to explore within the pilot program are the same questions and issues that the EPA

acknowledges need to be evaluated moving forward, including:

The appropriate pace of LSLR and the mechanism for implementing and
enforcing any LSLR program requirements. Consideration of number of
LSLs that can feasibly be replaced on an annual basis will need to be
considered as well as water system size.

Costs and benefits of LSLR for reducing lead exposures, National costs
could range from $16 to $80 billion dollars. Benefits will be estimated
based upon avoided effects of lead exposure such as IQ loss in developing
children. EPA will evaluate how much additional lead exposure reduction
cah be achieved in removing LSLs from water systems with optimized
corrosion control. EPA will also evaluate other measures that can reduce
lead exposure fo assure that resources are focused on reducing the most
significant sources of lead.

How to provide for full LSLR where the utility does not own the full line,
including an evaluation of whether a potential change to the definition of
“control” under the SDWA would facilitate full LSLR.*

* Ibid.

* The Safe Drinking Water Act defines the term public water system as “...a system for the provision to the public of
water for human consumption through pipes or other constructed conveyances, if such system has at least fifteen
service connections or regularly serves at teast twenty-five individuals, Such term includes (i) any collection,
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Requiring drinking water utilities to update their distribution system
materials inventory to identify the number and location of LSLs in their
system.

How to address potential equity concerns with LSLR requirements and
consumers ability to pay for replacement of their portion of the LSL.
Identifying and evaluating incentive and creative funding mechanisms are
critical as is encouraging use of Drinking Water State Revolving Fund to
the extent possible.

How 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.

Whether to prohibit or otherwise limit partial LSLR, and how to address
concerns related to potential disturbance of LSLs during emergency repaits
to water mains that are connected to LSLs.

How to address the short term increases in lead levels that can follow
LSLRs (i.e., requiring water systems to provide filters when lines, or

enhanced household flushing recommendations). ¥’

Far from being declarative evidence that “the issue is settled,” or that OPC’s modest

proposal is irrational, the EPA’s white paper reinforces OPC’s argument and validates our

concerns and questions.

treatment, storage, and distribution facilities under the control of the operator of such system and used primarily in
connection with such system, and any collection or pretreatment storage facilities not under such control which are
used primarily in connection with such system.” Qtd. in Ibid.

Y 1bid
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Q.

VI

Staff witness Merciel claims that the EPA Lead and Copper Rule Revisions White
Paper (2016) concluded that the full LSL replacement, not partial should be the

standard. Do you agree?

No. First, it is important to note again, that the EPA has taken no formal position and
definitely did not institute any “standard” as expressed as an enforceable requirement.
Second, it appears as though Mr. Merciel has mistaken EPA advisory groups. He cites the
EPA’s Science Advisory Board (“SAB”) while the white paper cites the National
Drinking Water Advisory Committee (“NDWAC?”). Regardless of the specific “advisory
group” neither have regulatory power. It should be noted that far from a firm stance, the
NDWAC’s position on full lead service line replacement has been criticized as lacking
accountability, oversight and enforcement.”® Perhaps most importantly, and as stated in
my rebuttal testimony, there is considerable uncertainty surrounding potential revisions to
the LCR as the EPA now expects a draft rule to be published in January of 2018, or six
months [ater than what was announced a year ago. Assuming no additional setbacks and
under the most favorable timeline, the final rules, according to the EPA will not be ready

until July 2019.

This timelines would also coincide roughly with the conclusion of OPC’s proposed lead
service line replacement pilot project and place MAWC, its ratepayers, and potentially the

rest of Missouri in an ideal situation for compliance with any federal regulatory changes.
RESPONSE TO COMMENTS REGARDING FLINT, MICHIGAN

Both the Company and Staff have referenced the Flint, Michigan water crisis as

justification for the Company’s proposal. Please respond.

The Flint water crisis became a nation-wide focal event that heightened the dialogue

surrounding the public health risk of lead contaminated water. The crisis has been roundly

* Walton, B. (2016) Strength of new EPA lead rule depends on accountability. Circle of Blue.

Ittp:Awww.circleofblue.org/201 6/world/strength-of-new-epa-lead-rule-depends-on-accountability/
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labeled as a example of an environmental injustice with a breakdown in local, state and
federal government institutions in response to basic needs for predominately low-income and

minority communities. *°

Any serious discussion about the issue of lead line replacements needs to acknowledge the
circumstances and outcome(s) of that event. Simply put, much of the heightened anxiety
surrounding the removal of lead service lines is based on the recent events surrounding

Flint’s water crisis.
Q. Provide some context for Flint, Michigan?
A. According to the Flint Water Advisory Task Force, Final Report (March 2016):*°

The beleaguered history of Flint, Michigan over the last several decades is well
known,”" yet some facts are particularly important to provide context for our
findings and recommendations. The City of Flint has suffered dramatic declines in
population. From a peak of more than 200,000 in 1960, Flint’s population had
fallen below 100,000 residents by 2014. Since 2000, Flint has lost over 20 percent
of its population.’? Of the remaining residents, approximately 57 percent are Black

or African American.”

Poverty is endemic in Flint, with 41.6 percent of the population living below
federal poverty thresholds—2.8 times the national poverty rate. The median value

of owner-occupied housing is $36,700, roughly one-fifth of the national

2 Rosner, D. (2016) Flint Michigan: A century of environmental injustice. American Journal of Public Health 106(2);
hitps://www nebinlm.nih.gov/pme/articles/PMCA48 1 5825/

> Davis, et al (2016). Flint Water Advisory Task Force—Final Report: March 2016,
https://www.michigan.eov/documents/snyder/FWATF_FINAL REPORT 21March2016 517808 7.pdf

*! See also, Scorsone, E. & N. Bateson (2011) “Long-Term Crisis and Systemic Failure: Tasking the Fiscal Stress of
America’s Older Cities Seriously: Case Study, Flint Michigan,” Michigan State University.
hitps://www.cityofilint.com/wp-conteit/uploads/Reports/MSUE_FlintStudy201E.pdf qtd. in Davis et al (2016).

*2 BiggestUSCities.com, www.biggestuscitics.com/eity/flint-michigan qtd. in Davis et al (2016).

3 U.S. Census, Quickfacts for Flint, Michigan and the United States,

www .census,gov/quickfacts/table/PST045215/00 qtd. in Davis et al (2016).
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average.” "> Crime plagues the community; for 2013, Flint’s crime index was 811

as compared to a national average of 295,

Even before the Flint water crisis, Genesee County (in which Flint is the largest
population center) exhibited poor health statistics. In a 2015 study, the county
ranked 81st out of 82 Michigan counties in health outcomes. It ranked 78th in
length of life, 81st in quality of life, 77th in health behaviors, 78th in social and
economics factors, and 75th in physical environment measures. Only the quality of
clinical care, for which the county ranked 22nd, is not a cause of acute community

COHCG]‘H.57

Q. What took place in Flint, Michigan?
A. According to University of Michigan researchers, Abernethy et al. (2017):

We now understand the Flint Water Crisis as a disaster with many facets:
environmental, socio-economic, political, and infrastructural, among others. The dire
problems affecting the city’s water started in April 2013 when, as a shoit-term cost-
saving measure, city officials opted to switch the water supply from Lake Huron to
the Flint River. Not long after the switch, residents began to notice an unpleasant
odor and discoloration in the water flowing from their taps, While water testing data
reported by state government officials passed regulations from the U.S.
Environmental Protection Agency (EPA), data collected by outside academics from
Virginia Tech suggested otherwise, This independent academic work found water
lead levels dramatically higher than the threshold allowed by the EPA’s Lead and
Copper Rule. It was not until September 2015, following a report by a pediatrician

*bid

** The Advisory Task Force utilized 2014 data for this estimate (the most recently available at the time). Since then,
the median property value has dropped 11% to $32,600 with 2015°s revised numbers,
hiips://datausa.io/profile/geo/{lint-mi/#feconomy

% City-Data.com, www.citydata.com/crime/crime-Flint-Michigan.htiml qtd. in Davis et al (2016).

7 Qtd. in Davis et al (2016). County Health Rankings, ' a
www.countyhealthrankings.org/app/michigan/20 | 5/ranking/genessee/county/outcomes/overall/snapshot
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identifted in the local/regional and national news outlets studie

observing a dramatic rise in lead levels in blood of Flint children, that the water crisis
began to receive serious attention from government officials. In December 2015,
Flint’s mayor declared a state of emergency, and agents from both the Michigan
Department of Environmental Quality (DEQ) and the EPA embarked on thorough
investigations. By late 2015 and early 2016, the media had elevated the Flint Water

Crisis into a major national and international news story.

Eventually, the immediate cause was understood: the water from the Flint River was
significantly more cotrosive than local officials had thought. This, and other
governmental failures, resulted in improper water treatment. Central to the problem
was that, like many U.S. cities, Flint’s water infrastructure contains tens of thousands
of lead pipes. These pipes typically are treated with beneficial chemicals to develop
thick layers of deposits, which protect water against contamination from heavy
metals. Treated incorrectly, however, Flint’s corrosive water began to erode these
protective layers and uitimately, lead particles leeched from the pipes into the city’s

drinking water.’®

Q. Did the “Flint Water Crisis” receive a Iarge amount of news coverage?

A. Yes. Pew Research analyzed Google search data (approximately 2,700 unique keywords)
m from January 5™, 2014 through July 2, 2016 to examine the kind of searches most prevalent
as a proxy for public interest, concerns and intentions at local, state and national level. Pew’s
data showed how a [ocal issue became national news. It also highlighted how Flint residents
utilized Google for answers about the quality of their water before the local government had
issued alerts and that questions about personal health consistently saw the largest share of

activity across the two years. Figure 6 shows the number of Flint water crisis-related sorties

d 59,60

%% Abernethy et al, (2017) A data science approach to understanding residential water contamination in Flint.
hitps:/farsiv.org/pd1707.01591.pdf

** Matsa K.E. et al. (2017) Searching for News: The Flint Water Crisis. Pew Research Center: Journalism and Media

http://www journalism.org/essay/searching-for-uews/
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Figure 6: Pew Research analysis of Google Trend Data related to the Flint, Michigan Water Crisis®'
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Water Lead Levels
Q. What were the water lead levels in Flin, Michigan?
A, This is a difficult question to answer for many reasons as water is a universal solvent, so any

foreign substance is potentially a contaminant, which could then affect the physical

% Craven, J. and T. Tynes (2016} The racist roots of Flint’s water crisis. Huffington Post.

hitp:/Awww. huffinetonpost.conventry/racist-roots-of-tlings-waler-crisis_us_56b12953e4b04(9b57d7b 118

®! Data represents stories identified in local, regional and national news media and were retrieved from LexisNexis
and ProQuest News & Newspapers databases. Local and regional news media include daily, weekly and alt-weekly
newspapers in Flint and Detroit regions, as well as the digital outlet MLive.com. National news media include
nationat newspapers and TV network evening programming. See also: http://www journalism.ore/201 7/04/2 7/google-
flint-methodology/
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propetties of the water. Measuring water lead contamination is a highly difficult process, and
even repeated measurements at the same source produce highly variable results.*? Lead water
measurements are time and place specific with many potential confounding variables
{weather, location, pressure, method, etc...).%* For regulatory purposes, 15 ppb (“parts-per-
billion”)** at the 90" percentile of lead readings is the system-wide threshold for EPA action
per the Led and Copper Rule (“LCR”).5

Regarding Flint-specific lead water test result levels, beginning in late 2015, more than
25,000 tap water sample tests at 15,000 unique Flint locations were collected (primarily by
residents) and analyzed by the State of Michigan and made publically available.®® In addition
to that large sample set, the Michigan Department of Environmental Quality (“MDEQ”)
initiated a “sentinel program” in which over 400 homes considered to be especially at risk of
lead contamination (many of which were known to have a led service line) were selected to

be tested multiple times over many months, According to Abernethy et al. (2017):

It is important to note that despite what one may infer from headlines, nearly half of
all homes had no detectable fead, and around 80% of measurements from the
residential testing program were below 5 ppb. . . . [and that] the observed distribution

of lead levels in water {is] fat tailed and highly skewed: the 95™ percentile of Flint’s

%2 See Masters, et al. (2016) Inherent variability in lead and copper collected during standardized sampling.
Enviromuental Monitoring and Assessment. 188.177, hitps://1ink .springer.com/aiticle/10,1007%2Fs10661-016-5182-
® An example of a confounding variable is as follows: if you are researching whether the presence of lead service
lines leads to lead contaminated water, the presence of lead pipes is the independent variable and increased lead in
water is the dependent variablé. A confounding variable is any other variable that also has an effect on your
dependent variable (e.g., other sources of lead within the system, témperature of water, source of water, cotrosion
treatmient, flowing or stagnant water draw, etc...).

* A ppb is equal to microgram per liter (ug/L) or 1 ppb = 1 pg.L = 1/1 billion = 0.000000001. Analogous references
would be: one silver dollar in a roll stretching from Detroit to Salt Lake City; one sheet in a roll of toilet paper
stretching from New York to London, one second in nearly 32 years or one pinch of salt in 10 tons of potato chips.
Qtd. from Satterfiled, Z (2004) What does ppm or ppb mean?.

http:/Avww.ngse wyuedu/ndwe/articlesfot/fa04/q&a pdf

5 One of the challenges with determining lead contamination levels is determining which homes to fest. The EPA
requires water systems to select homes that are at greater risk of elevated lead in their tap water, according to the
Lead and Copper Rute, but this leaves much to the discretion of officials who seek data peints.

% See hitp:/Awwiw.michigzan.gov/ilintwater/
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- lead readings is 28 ppb, the 99™ percentile is 180 ppb, and the 99.9" percentile is over
2,100 ppb. . . . We identified features which are strong predictors of high lead levels
and found that a number of factors, not just the composition of service lines, are

important to consider in addressing the crisis.®’

Restated, it appears as though the concentration of elevated water lead levels in Flint,
Michigan®® followed a power law distribution where a small number of locations accounted
for a disproportionate amount of the elevated lead levels.” Whether or not Flint, Michigan
ever exceeded the EPA action-level of 15 ppb at the 90" percentile is not clear.” Importantly,
the cause of that increased lead exposure in water samples, in some cases, may be attributable
to lead-based premised plumbing and/or fixtures not necessarily (or just) lead service lines.
That is, elevated concentrations of lead were found at sites without lead service lines, most

likely from lead-based premise plumbing and/or other internal fixtures that contained lead.”!
Q. What do you mean by lead-based premise plumbing and fixtures?

Water pipes and faucets within a customer’s home or building. Figure 7 provides a graphical
iHlustration of all of the potential sources in which water flows through in a given distribution

system to the customer’s taps that could possibly induce lead contamination.

7 Abernethy et al. (2017) A data science approach to understanding residential water contamination in Flint.
hitps:/arxiv.ore/pd 11707.01591 . pdf

® That is, the water lead levels measurements after the sourcc was changed back to Lake Huron,

 power law distribution eccurs when one quantity varies as a power of another. Normal distributions are often
graphed as “bell-curve” while power law distributions resemble a graphical “hockey stick.” See also, Taleb, N.
(2007) The black swan: The impact of the highly improbable. New York: Random House.

71 was unable to locate test results from any authorized agency in which Flint’s water system exceeded the LCR
EPA action level of 15 ppb at the 90" percentile. However, independent Virginia Tech research Marc Edwards
conducted a survey of 300 homes in which the results showed an excessive action-level of 25 ppb. It should be noted
that both Edwards’ data (which included 48 missing samples) and the Michigan Department of Environmental
Quality’s sample selections have been challenged. Sce also Davis, ef al (2016). Flint Water Advisory Task Force—
Final Report: March 2016,
hitps:/www.nichizan. gov/documents/snyder/FWATE FINAL REPORT 2iMarch2016 5178035 7.pdf
' Abernethy et al. (2017) A data science approach to understanding residential water contamination in Flint.
hitps://arxiv.ore/pdif1707.01591.pdf
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Figure 7. Potential sources of lead contamination in tap water of homes, schools and other
buildings™

WATER FOUNTAIN CHRONE PLATED
¥ BRASS FAUCEY

WATER FROH
TREATHENT PLANT: |

SERVICE
" CONNECTION
(uzm PIFE,

LEAD GOOSENECK, ) : s
OTHER HATERIALS) : : i AERATOR

\ \ /'/1;9 WATER
WATER VALVES GALVANIZED LEAD soingrn  LEA /
HEYER IRON HOINTS -souuai.e -~

-PARTICLES

DISTRIBUTION fPREHXSE PLUMBING (HOME, SCHOOL, OR OTHER BUILDING)
LEYSTEH o , nt

A useful analogy to consider is to visualize the path water takes from the treatment plant to
the tap as one elaborate extended picce of chalk. Lead could be present at any point along
that path (the service line, the meter, the valve, the faucet, etc...) and disturbance or removal
of any point within that path could temporarily induce a release of lead (i.e., just like

breaking a piece of chalk releases particles and dust into the air).

The argument for full lead service finc replacement as opposed to partial fead service line
replacement rests, in patt, on this premise. That is, if we only remove half the service line, the
utility will be elevating the potential for risk-exposure from lead from its disturbance in the

“ short-term.

|

l 72 Triantafyllidou, S. & M. Edwards. (2011) Lead (Pb) in U.S. drinking water: school case studies, detection
chalfenges and public health considerations, Critical Reviews in Environmenteal Science and Techofogy.
http:/Avww.yaleseas,.com/watersymposivm/pdis/EdwardsLeadPaper.pdf
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Q. Do you agree with the premise that full lead line replacement is better than partial lead
line replacement?

A, lntuiti\_rely it would seem to make sense, but more research is necessary to substantiate the
impact.”For example, this line of argument (that elevated risk exposure would occur from
lead service line replacement) would still be present if the full lead service line was replaced
as well, at least in the short-term. That is, any significant disturbance at any point in the path
increases the risk for lead diéﬁzption. Whether you remove the lead line partially or fully it is
still being “broken” and thus subject to the potential for clevated levels of lead exposure.

Blood Lead Levels

Q. What were the blood lead level (“BLL”} results from Flint, Michigan?

A. This is also a difficult but important question to attempt to answer. Therefore, appropriate

Figure 8: Sources and pathways of lead from environment to humans

context is imperative. First, it is important to note that high BLLs are the result of exposure to

lead through air, water, soil or food as seen in Figure 8:
74
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” As stated in the direct testimony of Geoff Marke, p. 5, footnote 6

™ US National Research Council Committee on measuring lead in critical populations. (1993) Measuring lead
exposure in infants, children and other sensitive populations. National Academies Press.
https://www.nebinlnenih.gov/books/NBK 236466/
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Second, larger amounts of concentrated BLLs will produce progressively worse health

outcomes with extreme infoxication even resulting in death as shown in Figure 9.

Figure 9: Expected impacts of different blood Iead levels on human health”

= Enchephalopathy
-+ Nephropathy
- frank Anemia

-+ Decreased Hemoglobin Synthesis

- Increased Vit-0 Metabolism

-+ increased Hypertension Risk in Adulthood
-a- Increased Nerve Conduction Vefocity

-+ increased Protaporphyrin Level

-+ Decreased Vit-D Metabolism
- Dacreased Caletum Homeostasis

- Davelopmental Toxlcity
Decreased 1, Hearing, Growth
impaired Peripheral Nerve Function
Fransplacentat Transfer

~= CDC Reference Lavel

Third, it is important to note that historically, and as stated in my rebuttal testimony, in the
1970°s, over 70% of children tested nationwide had BLLs over 10 pg/di., by 2001,
nationwide, it.wa.s. <l% as seen in Figure 10. In part, this was the result of progressively
aggressive lead prevention policies and subsequent lower “reference levels” by the CDC as

depicted in Figure 11.

7 US Health And Human Services, Agency for Toxic Substances and Disease Registry (2007) Toxicological profile
for tead. https://www.atsdr.cde.govitoxproliles/tp.asp?id=96&tid=22
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Figure 10: BLL “reference levels” considered harmful by CDC over time’®
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™ Mahaffey, K R., et. al. (1982) National estimates of blood lead levels: United States, 1976-1980: association with
selected demographic and socioeconomic factors. New England Journal of Medicine 307 (10).573-579.
http:Adx.doioreg/ 10, FOSO/NEIM 9820902307 1001,

" Adapted from, Rosen et al. (2017) A discussion about the public health, lead and Legionella pneumophila in
drinking water supplies in the United States. Science of the Total Environment.

https://www.researchgale net/profite/Lok Pokhrel2/publication/313842318 A Discussion about Public Health Lea
d_and lLegionella_pneuvmophila_in Drinking Water Supplies in the United States/links/592847 H)0§7e959979a35
976/A-Discussion-about-Public-Health-Lead-and-Lesionclla-pnenmophila-in-Drinking- Water-Supplies-in-the-

United-States.pdf
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Priot to 1975 the reference BLL for lead was at 60 pg/dL, which was later revised to 30
ng/dL in 1975 and lowered to 25 pg/dl. in 1985 by the CDC. From 1990 through 2012, the
reference BLL was further decreased to 10 pg/dL. In 2012, the CDC lowered the reference
level further to 5 pg/dL. Historical records for children with BLL’s below 5 ng/dL is

sporadic across state and local public health authorities

Fourth, the CDC recommends different medical actions for children (under six) based on the

BLL test results. This can be seen in Table 2 below.

Tabie 2: CDC Recommended actions based. on confirmed blood lead levels of children ™

Blood Lead | Recommendations

Level (BLL)

<Sug/dL Routine assessment of nufritional and developmental milestones, Anticipatory guidance
about common sources of lead exposure. Follow-up blood lead testing at recommended
intervals based on child’s age.

5-9 ng/dL. | Previous recommendations + nutritional counseling related to calcium and iron intake.,

10-19 pg/dl. | Previous recommendations + consider lab work to assess iron status

20-44 pg/dl. | Previous recommendations + lab work (iron status and hemoglobin or hematocrit) -+
abdominal X-ray (with bowel decontamination if indicated) + neurodevelopment
assessment

Il | 45-69 pg/dL | Previous recommendations + complete neurological exam + oral chelation therapy;

consider hospitalization, if lead-safe environment cannot be assured

>70ng/dl. | Hospitalize and commence chelation therapy in conjunction with consultation with a
medical toxicologist or a pediatric environmental health specialty unit.

L ™ CDC (2017) Recommended Actions Based on Blood Lead Level: Summiary of recommendations for follow-up and
{ case management of children based on confirmed blood lead levels.
htips:/www.cde.gov/neel/lead/acclpp/actions_blis.hyml
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Fifth, according to the Flint Water Advisory Task Force, Final Report (March 2016) the
following “time-line” events were singled out pertaining to blood lead level tests as show in

Figure 12;

Figure 12: All time-line events listed in the Flint Water Advisory Task Force. Final Report pertaining

to blood lead levels™*"

50. July 28, 2015: MDHHS epidemiologist Cristin Larder finds. that children’s blood lead tests
conducted in summer 2014 “lie outside the control limit” compared with prior years and
that this finding “does warrant further investigation.” On the same day, CLPPP data
manager Robert Scott anaiyzes the data over a 5-year perlod and concludes that “water
was npt_a_maj_pr factor.” Late_r_that day, CLPPP manager Nancy Peeler concludes that the
lack of persistently elevated blood lead levels in children in Flint beyond the summer
months indicates no connection {o the change"fn water in Flint in 2014. Larder then
‘receives emait communication from Peeler: Peeier has concluded from CLPPP data and
commiinicated with MDHHS leadership that there is no problem with children's lead
levels in Flint,

56. Septémber 22, 2015: Dr. Mona Hanna-Attisha, director of the pediatric residency program
at Hurley Medical Center, contacts Robert Scott/MDHHS to request access to the state’s
childhaod lead testing records Thislsa similar request to one filed by Professor Edwards
several weeks before, to which the state had yet to respond No data are shared.

57. September 23, 2015: Nancy Peeler/MDHHS, director of the state’s Childhood Lead
Poisoning Prevantion Program (CLPPP), e-mails Robert Scott/MDHHS to consider re-
running the anaiysss that had been conducted in Julv, and asks for formal epidemiologic
help. Later that dav, Mikelle Robinson/MDHHS writes to colleagues that the Governor's
office hrieﬁng_ma]nta;ns that Flint water does not tepresent an ”imminent publlc health
problem.”

" Davis, et al (2016). Flint Water Advisory Task Force—Final Report; March 2016.

https /A www michigan, gov/documents/snvder/FWATE FINAL REPORT 21March2016 5178035 7.pdf

5 Ttems 51-55 included time-line events pertaining to water lead testing and government communication and were
therefore omitted.
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58, September 24, 2015: Dr. Hanna-Attisha presents her findings about children tested for

59,

lead in a press conference at Hurley Medical Center, reporting that the proportion of
children with elevated blood lead levels has increased since the switch to the Flint River
water source in April 2014. MDHHS issues comments emphasuzing differences between
the Hurley analysis and preceding. internal analyses by MDHHS that were not shared
publfcly That same day, Robert Scott/MDHHS writes in an internal memo that he sees
patterns in blood lead levels similar to what Dr. Hanna-Attisha has reported.

September 28, 2015: MDHHS Director Nick Lyon calis for analysis of the blood lead levels
in ofder to "make a strong statement with a demonstiation of proof that the biood lead
levels seen are not out of the ordinary.” No such-analysis is ever provided. Later that day,

‘Governor Snyder is briefed by staff that the Fiint water system Is in‘compliance.

60. September 29, 2015: The Detroit Free Press publishés an analysis of Flint blood lead tests,

61.

concluding that Dr. Hanna-Attisha’s analysis Is correct. GCHD issues a health advisory
regarding the water quality. Governor Snyder’s office contacts Director Wyant and
Director Lyon to consider emergency responses.

October 1, 2015: MDHHS issues a statement confirming Dr, Hanna-Attisha’s analysis.

The report does not provide specific BLL metrics regarding any population cohort within

Flint. That is, it is not clear from reading the report how “bad” things got.

On July 1, 2016 the CDC published its Morbidity and Mortality Weekly Report which
included an article titled, “Blood Lead Levels among Children Aged <6 Years — Flint,
Michigan, 2013-2016.” The report includes a breakdown of BLL’s for children under 6 in

Flint pre- and post-water source change and is reprinted in here in table 3.
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Table 3: BLL'’s of children <6 in Flint, Michigan from April 25, 2013 to March 16,2016 '

Date and Before switch to After switch to Flint | After switch to Flint | After switch back to
number of Flint River River (early) River (late) Detroit Water System
BLL tests | 04/25/13 to 04/24/14 | (4/25/14 to 01/02/15 | 01/03/15to 10/15/15 | 10/16/15 to 03/16/16
(2,408 tests) (1,694 tests) (1,990 tests) (3,330 tests)
>Sng/dL. 74 (3.1) 84 (5.0 78 (3.9) 48 (1.4)
overall
5-9 59 (2.5) 71 (4.2) 68 (3.4) 37(1.1)
10-14 9 (0.4) 10 (0.6) 6 (0.3) 4 (0.1)
15-19 2 (0.1) 2{0.1) 0(0) 4(0.1)
20-39 4(0.2) 1 (0.1) 4(0.2) 2(0.1)

Q. What should the Commission note?

It would be difficult to draw strong concﬂusions one way or the other based on this table
alone. Among the many variables one would need to consider are the dates of the testing and
the number of children being tested. Clearly, a rise in elevated BLL’s would be expected to
coincide with prolonged exposure to untreated corrosive water, but the expected “spike” that
would be expected in relative BLLs as the Flint press coverage would have the public believe
is more of an isolated bump at the lowest threshold level of concern. To confirm this
outcome, BLL test results were examined based on historical records from the Michigan
Department of Health and Human Services (MDHHS) which T have included in GM-3 in its
entirety.

What did you find in the MDHHS results?

[ have included a snapshot of the data in table 4 which shows the incidence of elevated
blood lead levels (=5 meg/dL) among children less than 6 years of age in Flint, Genesee

County (where Flint is located) and Michigan, across three different time spans as

presented in the data.

#1 Kennedy, C. (2016) Bload lead levels among children aged <6 years—Flint, Michigan, 2013-2106.
https:/Awww.cde.gov/mmwe/volumes/ 63 /wvr/imm6525¢ Lhtm
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Table 4: Reprint of incidence of elevated blood levels (>5 ug/dL) among children less than 6

vears of age in Michigan, Genesee County and the city of Flint>

Michigan Genesee County Flint

10/1/2015 t0 01/20/2017

4/1/2014 to 01/20/20%7

1/1/2015 to 01/20/2017

The Commission should note that 'the_: percentage of children with elevated BLL’s in the city
of Flint is far less than the state of Michigan as a whole during the water crisis. This is also

true for BLL’s at other cohort level including children 6 — 18 and adults (see GM-3).¥

GM-4 contains a breakdown of the CDC’s National Surveillance Data of tested and
confirmed BLL above >5 ng/dL by state, year (2010-2015) for children over 3 years of age
for comparative purposes to illustrate that Flint’s numbers are not out of line with averages
seen in other states across the country. Figure 13 provides another historical perspective on

Flint’s blood lead levels.

#Michigan Department of Health and Human Services. (2017) Blood lead level test results for selected Flint zip
codes, Genesee County, and the State of Michigan Swmmary as of January 20, 2017,
hitp://www.michigan.eov/documents/flintwater/Weekly Executive Report -

Flint Blood Testing 1 20 17 557764 7.df

83

With the exception of 2011 for children under
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Figure 13: BLL’s above 5 and 10 pg/dL in Flint 1998-2016*
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Based on OPC’s examination of MDHSS and CDC historical BLL results it would appear as

though the public health impact as it relates to lead as a result of the Flint water crisis has
" been overstated.®* 1f one were to take the reports from the media at face value, one would
expect the graphical fines to show spikes of elevated BLLs in children in 2015 like what was

at least seen in 1998, No such spike exists,

It is important to note that the CDC recommended medical action for children with test

results of BLLs between 5-9 pg/dL is “nutritional counseling related to calcium and iron

¥ Drum, K. (2016) Raw data: tead poisoning of kids in Flint. Mother Jones. htp:/www.motherjones comikevin-
dram/2016/0 Hraw-data-lead-poisoning-kids-flint/ website site contains work papers for results.

® See Hanna-Attisha, M. (2017) Flint’s fight for America’s children, TED MD

" ttp://www.tedmed.com/talks/show?id=627338
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>

intake.” That is, there are no specific medical actions recommended. The Commission should

also note that heightened BLL’s are strongly correlated with warm temperature. A review of
MDHSS data shows that increased BLL’s followed a pattern of isolated increases during the
third quarter of every year (e.g., July, August and September). That is, children are more
likely to be outside and thus exposed to greater lead hazards (primarily from soil-sourced
lead risks) than they otherwise would be if they were inside during colder months where
BLLs levels decreased. This corrélation would also be consistent with Laidlaw, et al.’s

(2016) examination of the Flint, Michigan crisis which concludes that:

Based upon previous findings in Detroit and other North American cities we infer
that resuspension to the air of lead in the form of dust from lead contaminated soils in
Flint appears to be a persistent contribution to fead exposure of Flint children even

before the change in the water supply from Lake Huron to the Flint River®

Were there any other adverse public health outcomes as a result of the Flint, Michigan

crisis?

Yes. In a one-year period that seemingly coincided with the Flint Water Crisis, there were 87
documented Legionnaires’ disease cases (including twelve deaths), where in an average year
there are 6 to 13 cases.®” The same Virginia Tech researchers who independently tested Flint
homes for elevated lead concentrations and produced results that showed Flint’s water
system was operating in excess of the Lead and Copper Rule believe that the outbreak of

Legionnaires Disease in 2015 is linked to Flint’s failure to properly treat its water.*®

% L aidlaw, M.A.S. et al. {2016) Children’s blood lead seasonality in Flint, Michigan (USA), and soil-sourced lead
hazard risks. International Jowrnal of Environmental Research and Public Health.
https:/Awwwncbinln.nih.sov/pmesarticles/PMC4847620/

57 Schumaker, E. (2016) Flint’s Legionnaires® outbreak may be tied to its contaminated water. When wilt Flint caich a
break? Huffington Post, Healthy Living. hitp:/Avww.huffingtonpost.com/entry/{lint-water-legionnaires-lead-
crisis_us_569d09d6edb0ced964252¢33 ' '

¥ Schwake,D.et al. (2017) Legionella DNA markers in tap water coincident with a spike in Legionnaives’ disease in
Flint, M1. Environmental Science and Technology 3(9) 311-315.

http://pubs,acs.org/doifipdf/ 10,102 1 /acs.estlett.6b00 192
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Specifically, Flint’s untreated water elevated levels of iron from corroded iron water service

lines in two hospitals where incidents increased. Schwake et al. (2017) state:

Our field results support the overarching hypothesis that interrupted distribution

l system corrosion control can lead to high Legionefla numbers in premise plumbing,

though further research is necessary to contirm the specific mechanisms involved.®

It is important to note that that the Legionella outbreak has not been causally liked to Flint’s
water system. For example, not all of the Legionella victims were residents of Flint and

further epidemiological research is 1lecessa1y.90

Q. What should the Commission take from your information on the Flint, Michigan water

crisis?

| A. The public health impact of the Flint water crisis as it relates to lead is far from definitive.
These claims of impact become a little less credible when scrutinized in conjunction with
the water and blood lead data on its citizens. Yet, despite the uncertainty of the impact of
the lead service lines on public health, the impact of the incident has been far reaching. No

doubt, Flint’s economy, already struggling, was further deteriorated. *" **

d93, 94

Flint’s real estate

market clearly suffered as homes were categorically devalue and mortgage firms

¥ 1bid.

% Rosen et al. (2017) A discussion about the public health, tead and Legionella pneumophila in drinking water
supplies in the United States. Science of the Total Environment.

htips://vwww researcheate.net/profite/Lok Pokhrel2/publication/313842318 A Discussion _about Public Health Lea
d_and Legionella pneumophifa in Drinking Water Supplies in the United Siates/links/592847100{7e9b9979a35
976/A-Discussion-about-Public-Health-L ead-and-Legionella-pneumophita-in-Drinking-Water-Supplies-in-the-
United-States.pdf

*! Snider, A. (2016) Flint's other water crisis: money. Politico: Energy & Environment.

hlm Awww.politico.com/story/2016/03/Mlint-lead-water-contamination-money-220391

’ % Carpenter. Z (2016) Lead poisoning in Flint is more than a health crisis: i’s also an economic disaster. The Nation.
hetps:/fwww.thenation,comv/articlte/flint-wealth/

» Goldstein, D. (2016) Lead poisoning crisis sends Flint real-estate market tumbling. Markef Watch.
http:/Awww.marketwatch convstory/lead-poisoning-crisis-sends-flint-real-cstate-mar ket Ellillb]lllf'—z()lG 02-17

# Vasel, K. (2016) You can buy a house in Flint for $14,000. CNN. Money.
http:/money.cnn.com/2016/03/04/real_estate/flint-housing-water-crisis/index. html
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began requiring proof of safe water before loan approval. ** In July of 2016, six state

employees were criminally charged in connection with the case.”®

The events surrounding Flint, Michigan ate complex and interrelated without easy
answers. In fact, we would welcome alternative perspectives on our findings—ideally,
through the proposed pilot program as articulated in our direct testimony. Ultimately,
critical feedback, evidence-based research and cooperative dialogue will call attention to
faulty assumptions and identify appropriate paths forward. Flint is an obvious selection for
a case study in attempting to evaluate the “worst case” scenatio as there is no doubt many

lessons still to learn.

VIII. RESPONSE TO COMMENTS REGARDING ISSUES BEYOND THE
SCOPE OF THE COMMISSION

Q.  Both the Company and Staff dismiss OPC’s pilot proposal, in part, because the topics

extend beyond the Commission’s control, Please respond.

A, Pilot programs are not beyond the scope of the Commission. In fact, the Commission
routinely endorses and authorizes pilot programs to explore issues that may not cover
traditional utility regulation (e.g., on-bill financing, low-income rate customer charge
reduction, etc...). Certainly there is a logical connection to a pilot to examine in part the
safety of the water provided. Pilot programs are put forward to understand the feasibility and

appropriateness of replicating program at a large-scale.

OPC’s pilot program proposal is especially appropriate considering that the Company’s

request arguably extends beyond the Commission’s control. MAWC is acting in conflict

* Light, J. (2016) New Trouble Knocks Flint as Morlgage Firms Require Proof of Safe Water, The IVull Street
Jowrnal. https:/iwwwyawsi.com/articles/new-trouble-knocks-flint-ag-morteage- firms-require-proof-of-safe-water-
14545449662¢hb=logeed0.10463099810294807

* Damron, G. (2016) A look at the 6 state employees charged in Flint water crisis. Defroit Free Press.
hitp:/Awww. freep.convstory/mews/local/michigan/flint-water-crisis/20 1 6/07/29/100k-6-state-employees-charged-fling-
waler-crisis/87708870/
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with their existing tariff and replacing customer-owned property. The Company, at some
level, recognizes this as evidence by its efforts to pass legislation authorizing its actions in
the most recent General Assembly. Again, OPC’s pilot program provides a reasonable and
measured compromise.

For our part, OPC has been forthright from the beginning that the scale and scope of this
problem necessitates engagement with stakeholders and interest groups that have
traditionally been absent from utility regulatory proceedings. The pilot study can serve as
a bridge to engage these stakeholders expertise and facilitate measurable deliverables for
future consideration, If, as a result of the study and the collaborative effort, it is
determined that the very issue of lead service line replacement (as Staff suggests) has
ramifications for all of Missouri, than the pilot study can inform appropriate legislative
and executive actions.

Finally, and as noted throughout my testimony, the pilot study and its supportive
framework mirrors best practice literature and recommendations ranging from the EPA to
the Lead Service Line Replacémenf Collaborative. It is OPC’s hope that the pilot study
will help fill existing gaps in research and potentially position the Company and Missouri

for supplemental funding from either the federal government or other outside institutions.

Does this conclude your testimony?

Yes.
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OPC engaged with the following individuals/groups for feedback on topic of lead line
replacement as of 9-14-2017;

. o »

Pratim Biswas, Washington University Department of Energy, Environmental and
Chemical Engineering
JefT Pinson, Missouri Department of Natural Resources, Public Drinking Water Branch
Mark LeChevallier, Vice President, Chief Environmental Officer, American Water
Gary A. Naumick, Vice President of Engineering, American Water
Jill Schupp, Missouri Senator
Christine Hoover, Office of the Consumer Advocate Pennsylvania
Edward Kaufman, Chief Technical Advisor, Indiana Office of Utility Consumer
Counselor .
Anna Davis, Director of Government Relations, National Governors Association
Alex Schaefer, Legislative Director, Natural Resources Committee, National Governor’s
Association
Bevin Ann Buchheister, Senior Policy Analyst, Environment, Energy & Transportation
Division, National Governor’s Association
Dr. Eric Schwartz University of Michigan School of Business
Dr. Jacob Abertnethy University of Michigan Department of Electrical Engineering and
Computer Science
Missouri Department of Health and Senior Services: Childhood Lead Poisoning
Prevention:

o Jeff Wenzel — Assistant Bureau Chief

o Steve May — Environmental Specialist

o Sharon Odom, Unit Chief, Healthy Indoor Environments

o Scott Patterson, Research Analyst

o Kathy Wood, Epidemiologist
Dr, Sheldon Masters, Senior Environmental Engineer at Corona Environmental
Consulting
Dr. Mark Edwards, Virginia Tech, Department of Civil and Environmental Engineering
Dr. Mark Powell, United States Department of Agriculture, Risk Scientist
Jason Gunter, US. Department of Environmental Protection, Remedial Project Manager:
Superfund Site: Big River Mine Tailings/St. Joe Minerals Corp., Desloge, MO.
Gene Gunn, US Department of Environmental Protection, Chief LMSE Branch Region 7
Michigan Department of Environmental Quality, unnamed representative
Mark Durno, US Department of Environmental Protection, Senior Project Manager, Flint
Drinking Water Response: Filter Study
Center for Disease Controls & EPA National Hotline Center customer information
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1.0 Introduction

The U.S. Environmental Protection Agency (EPA) Office of Research and Development (ORD)
National Risk Management Research Laboratory (NRMRL) and EPA Region VII are conducting
a large-scale study to identify the prevalence of lead (Pb) and other contaminants in drinking
water (DW) at four mine waste areas in Washington County, Missouri (Figure 1-1). As shown in
Table 1-1, historical analyses of drinking water from private wells in these areas have shown
contaminants to be present above the Maximum Contaminant Levels (MCLs) for drinking water
as established by the Safe Drinking Water Act (SDWA) and subsequent amendments. The areas
associated with these exceedences have been listed on the National Priority List (NPL) of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
commonly known as Superfund. Several households in Potosi, Richwoods, Old Mines, and
Furnace Creek mine waste areas (shown in Figure 1-1) are receiving bottled water as a
temporary, short-term Alternative Water System (AWS).

Table 1.1. Historical Data for Metals Exceeding Action Levels In Washington County Well

Water
Washington C
Regulatory | Action Level s .mg on County ‘W.el]s
Analyte Maximum Concentration
Standard (ng/L)
(ng/L)
Antimony MCL? 6 10
Barium MCL 2,000 9,290
Cadmium MCL 5 315
Tron SMCL 300 613
Lead MCL 15 808
Manganese | SMCL® 50 2,800
Thallium MCL 2 1

* MCL = Maximum Contaminant Level (MCL)
> SMCL = Secondary MCL

Homeowners with contaminated wells above the action level will receive Point-of-Use (POU)
treatment units as an interim AWS until a permanent long-term AWS becomes available. To
support the selection and installation of these POU devices, EPA Region VII and EPA ORD
initiated a pilot program to sample private wells in representative geologic formations to
determine the water quality characteristics in Washington County. A total of 27 well waters that
are representative of the 348 homes in Washington County with private well sample locations
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were selected as representative of the hydrogeology in the area. This number includes 8
residences where EPA has installed Culligan POU adsorption filtration units at the kitchen sinks.
The objectives of this project were to collect water samples from the selected households,
conduct field measurements for the collected water samples, and analyze the collected water
samples for total metals, dissolved metals, anions, inorganic parameters, total organic carbon
(TOC), and microbiological parameters (E. coli). Volatile and Semi-Volatile Organic
Compound (VOC and SVOC) parameters were planned for analysis in the event that high TOC
levels were observed in the water samples. This report presents the analytical results from this
sampling effort as well as recommendations for POU devices potentially suitable for the affected
households.

Shaw Environmental and Infrastructure, Inc. (Shaw) supported the EPA NRMRL’s Water
Supply and Water Resources Division (WSWRD) through this Work Assignment (WA) under
EPA Contract No. EP-C-09-041. Shaw provided analytical support to characterize the water
quality in these sampled locations and assisted in the evaluation and selection of POU devices
for the various households.

Under the Superfund Technical Assessment and Response Team (START) program, Tetra Tech
EM, Inc. (Tetra Tech) was tasked by EPA Region VII to provide sampling support for this study.
Tetra Tech obtained access permission from property owners to collect water samples from the
27 drinking water wells. Tetra Tech coordinated the sampling effort with homeowners as
appropriate and recorded supplemental data regarding the type of water source at these facilities.
Shaw provided support for the field effort by ordering and shipping sample containers and
preservatives directly to the sampling locations for use by Tetra Tech.

Shaw subsequently analyzed water samples shipped by Tetra Tech for project-specific water
quality parameters in accordance with the analytical methods specified in the approved Quality
Assurance Project Plan (QAPP) for this project (QAPP No.W-13768-QP-1-0, approved
September 18, 2009), These water samples were analyzed in the laboratories located at the EPA
Test & Evaluation (T&E) Facility in Cincinnati, Ohio. Field parameters were measured by Tetra
Tech at the sampling focations.
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1.1 Document Organization

This document is organized into the following sections:

Section 1.0 — Introduction — This section presents a brief introduction to this repott.

Section 2.0 — Sampling and Analytical Design — This section presents the criteria for
selecting the sampling locations, the sampling procedures, and the analytical
methodology.

Section 3.0 —  Analytical Results — This section presents the analytical results from the
samples collected during this pilot program.

Section 4.0 — Selection of Point-of-Use Devices — This section presents the selection criteria
for POU devices and also presents operational and installation considerations.

Section 5,0 — Conclusions — This section summarizes the test results and conclusions for
this pilot program.

Additionally, this report also includes the following appendices:

¢ Appendix A — POU Recommendations Based on Historical Monitoring

¢ Appendix B - Draft Trip Report and Data Summary compiled by Tetra Tech to document
the field activities conducted during the sampling effort

¢ Appendix C - Quality Assurance Project Plan (QAPP) for this project
o Appendix D — Permeate Pump Testing at the EPA T&E Facility

GM-2
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2.0 Sampling and Analytical Design

This section presents the rationale for the sites selected for sampling "d'dri'ng: this 'pilot program,
the sampling design, and the parameters analyzed for each sample Thls sectron also presents the
Quality Assurance (QA) criteria employed for the anaiyses RO '

2.1  Selection of Sampling Locations

Figures 2- la through 2-le ptesent the locations of the homes currently receiving bottled water in
Washlngton County and the 51tes sampled for this p1lot study program Each home that currently
receives bottled water is a potentlal candldate for a POU device. - The POU study area
encompassed approxamately 384 'square miles in Washmgton County, Mlssouu This area is the
sum of the study areas prevrously ldentlfied by EPA as the chhwoods Samplmg Area (Figure 2-
1b), Old Mmes Samplmg Area (F1gure 2—lc) Potosr Samplmg Area (Frguze 2-1d), and Furnace
Creek Samplmg Area (Flgure 2- Ie) These samplmg areas ale focations of historical, large-scale
mining opezatlons These aleas are pumauly rural wnh scatteled 1esrdences and a few
commercial businesses genenally located along hlghways Lead zmc, uon ore, silver, and barite

have been mmed in these areas R

Details of the homes that were sampled locations ale plesented in Appendlx B “Draft Trip
Report and Data Summaly plepared by Tetra Tech:" Tetra Tech selected the sample locations
for the pilot p1og1am fo encompass the dlffelent geologlcal settmgs for the homes, ‘well depths,
current stafus of POU devrces in the homes and the piesence of contaminants based on historical
analyses L : R S )

2.2 Fleld Data Sheets

A field sheet was completed for each sample collected (see Table 2 1) The completed field data

sheets are included with the Tet;a Tech tr1p 1eport presented in Appendlx B. All field sheets
included the sample number date and time. In addltlon, the field sheets 1ncluded the unique
property Identif cat1on assrgned to the plopelty dunng SJte assessment act1v1t1es, property
owner slnp mfor matlon site addtess, mailmg addiess exact locatlon, specrﬁes of sample
collected (pte- or post -treatment fi ltlatlon unpmged or pur ged), type and numbels of containers
collected, and analyses to be performed. The f' eld sheets fm unt:eated purged samples included
purge tlmes or estrmated pur ge vqumes AR

The field 'Sheets' aiso' docurﬁented th’e'res"ults Of any analysis that had been perforimed in the field.
The following water quality parameters were measured by using a ficld mstrument (YSIS56
water quality’ meter): pH, temperature, conductmty, Dissolved ‘Oxygen (DO), Oxidation-
Reduction Potential (ORP), and Total Dissolved Solids (TDS). Field test kits were used to
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measure hardness and chlorine (free and total), and these results were also recorded on the field
sheet. Water quality parameters were not recorded for unpurged metals samples.

2.3 Analytical Parameters and Procedures
The collected samples from the pilot program were analyzed for the following parameters:

¢ Total Metals — Antimony (Sb), Barium (Ba), Manganese (Mn), Iron (Fe), Cadmium (Cd),
Arsenic (As), Thallium (T1).

* Dissolved Metals — The samples were processed in the field using a 0.45 micron filter to
distinguish between total and dissolved metals for the same analytical parameters.

* Speciated Arsenic I11 and Arsenic V — The samples were processed by using solid phase
micro-extraction (SPME) cartridges in the field to allow speciation of Arsenic (111} and
Arsenic (V).

¢ Anions — fluoride, chloride, phosphate, sulfate
¢ Inorganic Parameters — alkalinity, turbidity, total suspended solids (TSS), TDS.

¢ TOC — Samples were analyzed for TOC in lieu of analyzing for VOCs and SVOCs. If
TOC samples exceeded 5 mg/L, VOC and SVOC analyses were planned to be performed
to characterize the wells containing elevated TOC. As will be discussed in Section 3,
none of the well samples exceeded this limit.

¢ Nitrate and Nitrite
e [ coli bacteria

¢ Water Quality Parameters — pH, temperature, conductivity, DO, ORP, TDS, hardness and
chlorine (free and total)., These data were collected in the field.

Table 2-2 presents a summary of the analytical procedures for the pilot program.

2.4  Sampling Procedures

Tetra Tech collected samples from 27 houses for subsequent laboratory analysis at the T&E
Facility in Cincinnati, Ohio. Eight of these houses represent locations where EPA Region VI
has installed Culligan adsorption filter POU treatment systems, At these locations, four sets of

samples were collected as follows:

o Tap, Unpurged - Unpurged samples representing water that has been allowed to sit in
the system for at least 4 hours (overnight preferred) was collected from the treated tap
water from the Culligan unit.

s Tap, Purged - The Culligan unit was then purged by running water for at least 5 minutes
prior to collecting the purged water samples.

GM-2
13/323



Revised Final Report

Water Analysis and POU Device Selection in Mine Waste Areas
May 2010

Page 2-3

¢ Faucet, Unpurged - The untreated water from the kitchen sink faucet (or an outside
faucet) was also collected as unpurged well water.

e Faucet, Purged - The kitchen sink (or an outside faucet) was then purged by running
water for at least 5 minutes prior to collecting the purged well water samples.

Samples were also collected from 19 residences where no POU treatment systems have been
installed and that are currently provided with bottled water by EPA. At these residences, purged
and unpurged water samples from the kitchen sink faucet were collected for metals analyses.

The unpurged and purged tap samples for metals analyses from the Culligan POU units at the 8
houses were numbered ORD-1 through ORD-16. Samples of untreated well water (unpurged
and purged) were labeled beginning with ORD-100, with samples ORD-100 through ORD-116
corresponding to locations where samples ORD-1 through ORD-16 were collected.

2.5 Sampling Containers, Quantities, and QC

Sample containers, quantities, and QC sample analysis are presented in the QAPP (Appendix C).

2.6 Sample Preservation and Holding Times

Sample preservation and holding times are presented in the QAPP (Appendix C).

GM-2
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Table 2.1, Field Parameters Datasheet
SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study Sample Number: ORD-106__
Latitude: Sample Date:

Longitude: Sample Time:

Property Identification Number: Study Area:

Owners Name: Owners Phone Number:
Mai]ing Address:

Tenant’s Name): Tenant’s Phone Nutmber:

Property Address:

Residence owner occupied: Well shared with other residence(s):

Number of Occupants or persons supplied by well: Children under 6 yrs:

Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at POU:

Holding Tank Make/Volume:

Treatment System(s):

Sample Collection Description;

Purge Time or Volume:

Field Parameters:

Temperature (°C): . . ORP (mV):

Conductivity (uS/cm): Test Kit Results:

pH: Hardness:

TDS (mg/L): Free Chlorine (mg/L):

DO (mg/L): Total Chlorine (mg/L):

Remarks:

Photo Number:
Sampler’s Initials:

GM-2
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Analyses:
. g . Number of . N Container
Sample Location | Laboratory Analysis Containers Sample Processing | Preservative Type
Tap, Unpurged Toltal Meials 1 Unfiltered HNOsto pH <2 | 125 ml HDPE
1 Filtered' HNO;to pH <2 | 125 ml HDPE
Tap, Unpurged Arsenic [II/V 1 Unfiltered, SPME HNO;jto pH <2 | 125 ml HDPE
1 Fittered, SPME HNO;to pH <2 { 125 ml HDPE
| Unfiltered HNO; to pH <2 | 125 ml HDPE
Tap, Purged Total Metals -
1 Filtered HNO; to pH <2 | 125 ml HDPE
i Unfiltered, SPME HNO;to pH <2 | 125 ml HDPE
Tap, Purged Arsenic [H/V
1 Filtered, SPME HNO;to pH <2 | 125 ml HDPE
Faucet, H Unfiltered HNOs;to pH <2 | 125 ml HDPE
Unpurged Total Metals 1 Filtered HNOsto pH <2 | 125 ml HDPE
F 1 Unfiltered, SPME HNO; to pH <2 | 125 ml HDPE
Faucet, .
Unpureed Arsenic [TV
purg 1 Filtered, SPME HNO; to pH <2 | 125 ml HDPE
| Unfiltered HNO;topH <2 | 125 m| HDPE
Faucet, Purged | Total Metals 1 Filiered HNO, to pH <2 | 125 mi HDPE
1 Unfiltered, SPME HNO; to pH <2 | 125 ml HDPE
Faucet, Purged Arsenic I[TI/V
1 Filtered, SPME HNO; to pH <2 | 125 ml HDPE
Anions {fluoride, 40 ml b
Faucet, Purged chloride, phosphate, 2 None 4°C amber
glass
sulfate}
Inorganic Parameters
- (alkalinity, turbidity, o
Faucet, Purged total suspended solids, 2 4°C 250-mt HDPE
total dissolved solids)
Total Organic Carbon, H,80; to pH
Faucet, Purged Nitrate/Nitrite 1 <, 4°C 250-mi HDPE
. , 100-ml  fecal
\l o
Faucet, Purged E. cofi bacteria 2 Na,S,0,, 4°C coliform bottle
Quench  chlorine
Faucet, Purged Voigﬁle Organic 3 :.‘-'lﬂl ascorbic acid | HCi to pH <2, { 40 ml- amber
Compounds if * necessary, see | 4°C glass
section 4.2
Quench chlorine
Faucet, Purged Semivolatile Organic 1 with sodium sulfite | HCI to pH < 2, I L amber glass

Compounds

if necessary, see
section 4.2

4°C

Tap samples are treated water samples collected after POU treatment.
Faucet samples are untreated water samples collected at the field site.
Samples filtered through a 0.45-pm syringe filter prior to preservation.
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Table 2.2. Summary of Proposed Analytical Procedures for Pilot Program
Matrix Measurement Sampling (‘Faucet, Analysis Method Sample Container/ Preservation/ Holding
*T'ap)/ Measurement Quantity of Sample | Storage Time(s)
Method
Water pH 'Faucet EPA Region 7 4230.10 using YS! Field Sample NA NA
556 MPS
Water ORP Faucet EPA Region 7 4230.10 using YSI Field Sample NA NA
356 MPS
Water Conductivity Faucet EPA Region 7 4230.10 using YSI Field Sample NA NA
356 MPS
Water D.O. Faucet EPA Region 7 4230.10 using YSI Field Sample NA NA
556 MPS
Water Free chlorine Faucet DPD 28021, Standard Method 4500- Field Sample NA NA
CLG '
Water Total chlorine Faucet DPD 8167 Field Sample NA NA
Water Hardness Faucet Standard method 2340C Field Sample NA NA
Water Total Metals Purged faucet (*filtered Inductively Coupled Plasma — 125 mL in HDPE HNO; to pH<2.0, 6 months
and unfitteredYICP-OES | Optical Emission Spectroscopy (ICP- | bottles store at Room
OES) (EPA 6010B) (Shaw SOP 402) Temperature (RT)
Water Total Metals Faucet without purging Inductively Coupled Plasma — 125 mL in HDPE HNOj; to pH<2.0, 6 months
(*filtered and unfiltered) | Optical Emission Spectroscopy (ICP- | bottles store at RT
/ACP-QES OES) (EPA 6010B) (Shaw SOP 402)
Water Total Metals Purged tap (*filtered and | Inductively Coupled Plasma — 125 ml in HDPE HNO; to pH<2.0, 6 months
unfiltered) ACP-OES Optical Emission Spectroscopy (ICP- | bottles store at RT
' QES) (EPA 6010B) (Shaw SOP 402)
Water Total Metals Tap without purging Inductively Coupled Plasma — 125 mL in HDPE HNO; to pH<2.0, 6 months
{*filtered and unfiltered) Optical Emission Spectroscopy (ICP- | bottles store at RT
/ICP-OES QES) (EPA 6010B) (Shaw SOP 402)
Water Arsenic{IlI) and | Faucet samples filtered Inductively Coupled Plasma — 50 mL in 125-mL HNO; to pH<2.0, 6 months
Arsenic(V) through SPME ion- Optical Emission Spectroscopy (ICP- | HDPE bottles store at RT
speciated exchange cartridges for QES) (EPA 6010B) (Shaw SOP 402
speciation at field site & 403)
(*filtered and unfiltered)
/ICP-OES
GM-2
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Matrix Measurement Sampling (*Faucet, Analysis Method Sample Container/ | Preservation/ Holding
2’JI‘ap)J’ Measurement Quantity of Sample | Storage Time(s)
Method
Water E coli analysis Purged faucet Shaw SOP 305 (Hach Method 100 mL in EPA fecal | Sample bottles come | 24 hours
10029) coliform sampling with sodium
bottles thiosulfate pellet,
store at 4°C
Water Alkalinity Purged faucet EPA 310.1 (Shaw SOP 502) 250 mL 4 x£2°C 14 days
polypropylene bottles
Water voC Purged faucet EPA 5242 Quenched with 25 14 days
mgs ascorbic/vial and
then preserved at
pH<2.0 using HCI
Water SVOC Purged faucet EPA 525.2 1 L amber glass Preserved with 40-50 | 14 days
: mg sodium sulfite,
pH<2.0 using HCI
Water TOC Purged faucet EPA 9060A (Shaw SOP 401) 1x250mL 4 £2°C at pH<2.0 28 days
polypropylene with H.SO,
Water Turbidity, TSS Purged faucet EPA 180.1 for turbidity (Shaw SOP | 2 x 250 mL HDPE 4 +£2°C 48 hours for
and TDS 507) bottles turbidity, 7
EPA 160.2 for TSS (Shaw SQP 509) days for
EPA 160.1 for TDS (Shaw SOP 510) TSS TDS
Water Anions fluoride, | Purged faucet EPA 300.0 (Shaw SOP 405) 125 mL HDPE 4 £2°C 48 hours
chloride, nitrite, bottles
nitrate, bromide,
phosphate and
sulfate
' Faucet samples are untreated water samples collected at the field site
* Tap samples are treated water samples collected after POU treatment
* Samples filtered through 0.45um syringe filter -
GM-2
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3.0 Analytical Results

This section summarizes the analytical results for the samples collected for this effort and
analyzed at the T&E Facility.

3.1  Pilot Program Samples

Table 3 1 presents the sample numbe1 propelty lD and a descupt;on of the samples collected for
analysm for this pllot ptogtam Thls table lmks the sample IDs to the ploperty IDs used in
subsequent tables to ldentlfy the analytlcal results L :

3.2 Analyt:cal Results for Metals Samp!es o

Tables 3. 2. l through 3. 2 8 ptesent the analyttcal 1esults f01 the followmg metals
. Lead (Pb) Table 3. 2 l R T '
. Arsenic (As) Tab!e 3 2. 2
--:"'Barmm (Ba Table 3. 2 3
. Cadmtum (Cd) Table 3 2 4
o 'Antlmony (Sby = Table 3 2 5
. Iron (Fe) Table 3 26
. Manganese (Mn) Table 3 2 7
. Thalitum (Tl) Table 3 2 8

As presented in Sectlon 2 the samples were analyzed usmg ICP However durmg the analytical
pr ogiam it Was dtscovered that othet metals potentlally plesent m these samples was mtet fering
with the wavelength for Lead Aecondmgly, all the samples wete re-analyzed for lead using
Atomic: Absorption Speettoscopy (AAS) and it is the 1esults ﬁom these analyses that are
plesented m I‘ables3 2 l 5 L

Figmes 3 la thtough 3 le show the homes wath ar semc leveis above the MCL in each sampling
area. Snmlarly, Flgmes 3- 2 (a e) thlough 3- 4 (a = e) show the homes w1th bauum, cadmium,
and lead above the MCL in each samp!mg alea respectively Based on the results ptesented in
these tables the majm ity of the sites (21 out of 27s1tes) will lequue tleatment for lead. Two sites
showed an exceedence for antimony and only one site cach showed an exceedence for barium

and cadmium.
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3.3 Analytical Results for Anions, Ammonia, and Alkalinity

Tables 3.3.1 through 3.3.3 show the analytical results for anions, ammonia, and alkalinity,
respectively.  Two sites showed an exceedence for nitrate, and one site showed an exceedence
for sulfate.

3.4 Analytical Results for Solids, TOC, and Turbidity

Tables 3.4.1 through 3.4.3 show the analytical results for solids (TSS and TDS), TOC, and
turbidity. Only 3 sites showed an exceedence for TDS.

3.5 Analytical Resulits for E. coli

Table 3.5 shows the analytical results for E. coli. Two sites showed an exceedence for E. coli.

3.6 Comparative Results from Region VIl Laboratory and External Laboratory

Table 3.6.1 show a comparison of results from the pilot study data to seven duplicate samples
analyzed by Region VII for metals using ICP followed by Mass Spectroscopy (MS). A close
agreement can be observed between these two sets of analytical data, thus confirming the
accuracy of the analytical data for the samples analyzed at the T&E Facility.

To confirm the lead results from the ICP runs at the T&E Facility, five samples were selected for
analysis by ICP-MS at an offsite, commercial laboratory. These five samples were also analyzed
for arsenic and lead using AA at the T&E Facility. Table 3.6.2 shows the analytical results from
these samples. Lead levels using ICP-MS were lower than the levels reported by the ICP but
nevertheless are above the MCL for two samples, both of which are untreated water. The lead
levels reported by AA show very close agreement with the levels reported by ICP-MS. Barium
levels reported by the ICP and ICP-MS are comparable and close to the MCL in two samples.
Thallium and arsenic levels were reported as non-detcctable by both the ICP and the ICP-MS

3.7 Comparison of Pilot Study Analytical Data to Historical Data

Table 3.7.1 through 3.7.4 show a comparison of the piiot study data to data from historical
sampling events conducted in Washington County for lead, arsenic, barium, and cadmium,
respectively, These tables show good agreement between the analytical results obtained from
this pilot study to that obtained historically. Thus, future decisions about the placement of POU
devices in homes could be based on the available historical data in most cases.

GM-2
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Pilot Program for Selection of POU Devices

Table 3.1

Sample ID's by Property Identification Number, Site Name, and Field Pescription

Site Name Property Identification # Sample 1D Sample Date Description on Field Sheet
Richwoods 20158 ORD-135 107272009 Favcet Purged
Richwoods 20158 ORD-134 1072772005 Faucet Unpurged
Richwoods 40015 ORD-13 102972009 Tap Unpizgad
Richwoods 40015 ORD-16 1072972009 Tap Putged
Richwoods 40015 ORD- 46 §OS2002000 Fawcet Unpurged
Richwoods 40015 ORD-147 F02972009 Faocet Parged
Richwoods 40034 ORD-148 102972009 Faucet Unpurged
Richwoods 40034 ORD-149 1072972009 Faucet Purged
Richwoods 0L ORD-139 10/287200% Faucet Purged
Richwoods 40140 ORD-139-FD 104282009 Fawcet Purged
Richwoods 40149 ORD-138 1072872000 Fauoct Unpurged
Richwoods 40159 ORD-1438 1072872009 Fawcet Purged
Richwoods 40159 ORD-142 1072872009 Fakel Unpairged
Richwoods 40159 ORD-I43U8 1072872009 Fancet Purgad
Richwoods 40159 ORD-143USUF /282009 Faycet Purged
Old Mines 20199 ORD-150 H G009 Faucet Unpurged
Old Mines 2019 ORD-151 103042009 Faocet Purged
03d Mines 30090 ORD-121 102372009 Faocet Purged
Old Mines 30090 ORD-120 10/23/2009 Faucet Unpurpad
Old Mines 30312 ORD-i11 1072172009 Favcet Purged
01d Mines 30312 ORD-110 1012172000 Favcet Unpurged
0Old Mines 30412 ORD-123(Inside) 107232009 Favcet Purged
Ok Mines 30§12 ORD-123(Outside) 1002372000 Faucet Purged
O Mines 30412 ORD-122 101232009 Fauce! Unpurped
Old Mines 30513 ORD-144 1072572009 Fawcet Unpurged
Old Mines 30513 ORD-145 107202009 Faucet Purpad
Old Mines 30541 ORD-Li0 10/28/2009 Faucet Unpurged
Otd Mines 30541 ORD-141 10/2872009 Fawcet Purged
Old Mines 30924 ORD-131 192772000 Faucet Purged
Old Mines 30924 ORD-131UF 12712000 Faucet Purged
Old Mines 30924 ORD-130 FO2712000 Favcet Unpurged
Potosi 123 ORD-13 102772000 Tap Unpurged
Potesi 123 ORD-14 102772009 Tag Furged
Potosi 123 ORD-133 1042772009 Faucet Purged
Potosi 123 ORD-132 102772009 Fancet Unpurged
Potosi 555 ORD-1 107202009 Tap Unpitiged
Poiosi 555 ORD-102 10/20/2000 Faucet Unpurged
Potasi 555 ORD-103 10,20/2009 Faucet Pueged
Potosi 553 ORD-2 10202009 ‘Tap Purgad
Polosi 20332 ORD-113 107222000 Faucet Purged
Potosi 20332 ORD-112 10/22000 Faucet Unpurged
Polosi 20425 ORD-115 10222008 Favcet Purged
Polosi 20425 ORD-114 102272009 Faucet Unpurged
Potosi 20435 ORD-100 1072072009 Faucet Unpurged
Potosi 20435 ORD-101 10:20/2009 Faixcet Purged
Potosi 20459 ORD-117 10/2272000 Favcet Parped
Potosi 20459 ORD-116 107222009 Faucet Unpurged
Potosi 20317 ORD-152 103072009 Faucet Unpurged
Potosi 20517 ORD-I53 EQSI002000 Fauced Purged
Polosi 20594 ORD-109 1072172009 Fauvcet Purped
Polosi 20594 ORD-108 102172009 Faucet Unpurgaed
Potasi 20594 ORD-109FD 10212009 Favcet Purged
Potosi 20594 ORD-I03FD 10/2 112009 Faucet Enpurged
Potosi 20594 ORD-7 1072172009 Tap Unpurged
Potosi 20594 ORD-7FD 10212000 “Tap Unpurged
Polosi 20594 ORD-3 1072172009 Tap Purged
Potosi 20594 ORD-EFD 1072172009 Tap Purged
Potosi 20613 ORD-10 1072472009 Tap Perged
Potosi 20613 ORD-125 10242009 Faucet Purged
Potosi 20013 ORD-124 102472009 Facet Unpurged
Potesi 20613 ORD-D 1012472009 Tap Unpuiged
Poiosi 20868 ORD-104 10/2072609 Faucet Unpurged
Potosi 20868 ORD-105 1072072009 Favcet Purped
Potosi 20868 ORD-3 102202009 Tap Unpurged
Potoat 20363 ORD4 1072012009 Tap Purged
Potosi 23428 ORD-137 . 10/28/2009 Faucel Purged
Polosi 23428 ORD-137-FD 1072872009 Eaucet Purged
Polost 24428 ORD-136 102812009 Faucet Unpirged
Potosi 24019 ORD-106 1042172009 Fancet Unpirped
Polosi 24019 ORD-107 - 10/21/2009 Faucet Purged
Potosi 24019 ORD-% 1072172009 Tap Unpurged
Potosi 24019 ORD-6 107212009 Tap Purged -
Potosi 24055 ORD-H 107242009 Tap Unpurgad
Potosi 24055 ORD-12 12472000 Tap Purged
Potos] 24055 ORD-129 1072472009 Faucet Purged
Potosi 24055 ORD-128 102472009 Faucet Unpurged
Potosi 24030 ORD-119 10/227200% Faucet Purged
Potosi 23080 ORD-118 107222000 Faucet Unpurged
Potosi QAQC CRD-159FB 102412009 Field Blank
Fumace Creck 636 ORD-127 £012472009 Fauwcet Porged
Fumace Creek 636 ORD-126 102472009 Faucet Hnpiirged
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Table 3.2.1
Pilot Program for Sclection of POU Devices

Analytical Results for Lead (ug/L)
Property ID Property Location Aralysis Analyte Faucet Purged U:::::zd Faucet Purged U:::rc::d Tap Purged | Tap Unpurged | Tap Purged | Top Unpurged
Dissolved “Total Dissaived Total
20158 Richwoods Metals (Lead) by AA Lead 37 40 9 36 - - - —
40015 Richwoods Metals (Lead) by AA Lead <0.2 <0.2 <02 =0.2 <0.2 1 <0.2 <0.2
3034 Rickwoods Metals (Lead) by AA Lead 8 o 12 - - - -
40140 Richwoods Metals (Lend) by AA Lead 25 22 22 23 - - -~ -~
40140 ¢ Richwoods Metals (Lead) by AA Lead 23 — -- - - - ~
40159 Richwoods Metals {(Lead) by AA Lend - <02 - <0.2 - - -~ -
401597 Richwoods Metals (Lead) by AA Logd <0.2 - <02 - - - - —
401592 Richwoods Metals (Lead) by AA | Lead <0.2 - <0.2 — ~ o i =
ap159 ! Richwoods Metals {Lead) by AA Lead <02 - <(.2 — - - - —
20199 0Old Mincs Metuls (Lead} by AA Lead 14 14 15 13 — - - -
30090 QOld Mines Metals (Lead) by AA Lead 20 21 22 19 — — — -
30312 Old Mines Metals (Lead) by AA Lead 35 32 35 n - - - -
30412 Qld Mines Metals (Leud) by AA Lead <0.2 <0.2 .2 <0.2 —~ - - -
304123 Old Mines Metals (Lead) by AA Lead 11 — 17 - - - -~ -
30513 Old Mines Merdls (Lead) by AA Lead 25 28 26 28 - — - -
30541 Qid Mines Metals (Lead) by AA Lead 3 36 36 37 - - — -
30924 Old Mines Metals (Lend) by AA Lead 3 3 2 [ - -
0024° Old Mines Metals (Lead) by AA §  Lead 7 - 2 — - - _
123 Potost Metals (Lead) by AA Lend 27 2 32 43 <0.2 3 " 2
555 Potosi Metals (Lend} by AA Lead 80 86 91 £7 <02 <0.2 2 2
20332 Potosi Metals (Lead) by AA Lead 21 32 28 2 - — . -
20425 Potesi Metuls (Lead) by AA Lead 14 15 16 13 - — — -
20435 Potost Metals (Lead) by AA Lead 2 23 35 23 -~ - — —
20459 Potosi Metals (Lead) by AA Lead 10 0.2 5 4 - - - —
20517 Potosl Metuls (Lead) by AA Lead 3 34 37 40 — - -
20594 Potosi Metals (Lead) by AA Lead 77 72 76 63 2 2 <02 <0.2
20594 ! Potosi Metals (Lead) by AA Lead 50 52 S5 48 2 <0.2 <0.2 s
206132 Potosi Motals (Lead) by Aa Lead 7 13 10 11 0.2 <02 <0,2 0.2
20868 Potosi Metals (Lead) by AA Lead 38 54 45 29 <0.2 <0.2 .2 <02
23428 Potosi Metals (Lead) by AA Lead 32 4 30 36 - - ~
23428 ' Porosi Metals (Lead) by AA | Lead 30 - 31 - - - - Z
23019 Potost Metals (Lead) by AA Lead 62 61 99 66 <2 <0.2 <2 1
240355 Polesi Metals (Lead) by AA Lead 40 45 47 41 1 1 2 <02
24055 ° Petosi Metals (Lead) by AA Lead <0.2 -~ <0.2 - - - - -
24080 Potost Metals (Lead) by AA Lead Pl 29 2 2 - - -~
536 Famace Creck Metals (Lead) by AA Lead 18 43 69 ~ - - -
National Drinking Water Regulations MCL for Lead: 15
20 Sample ¢xceeds the MCL
—: Sample Not Analyred
<0.2: Non-Detect. Resuit less than the Repotting Limit
I: Field Duplicate
2: Unsoftened. unfiltered
3: Unsoftened
4 Softoned
51 Sumples wken from the optside faucet
6: Unfiltercd sample
7: Fizld Blank

ble 3.2.1
Filot Program for Selection of. 1 evices
Anglytical Results for Lead (pg/L)



Table 3.2.2
Pilot Program for Selection of POU Devices
Analytical Results for Arsende (p2/L)

Property 0 | Property Location Anaigsis | Avalyte | FROCCt Purged l;:;:d Faucet Purged U:““‘"‘ Tap Purged | Tap Unpurged | Top Purged | Tap Unporsed
Disvolved ‘Total Dixsolved Total
20158 Richwoods Metals by KP | Arsenic <0.2 .2 0.2 - - - =
40015 Richwoods Metals by KCP | Arsenic <02 <02 <02 <02 <0.2 <0.2 <0.2
40031 Richwoods Metals by ICP | Arsenic <0.2 <0.2 <0.2 — — — N
40140 Richwoods Metals by ICP | Amscnic 0.2 <02 2 <02 — - o —
40140 ! Richwoods Metals by ICP | Arscnic 0.2 - 2 - - - - -
4015 Richwoods Metals by ICP | Arsenic - <0.2 - <0.2 - - - -

40159 % Richwoods Motals by JICP | Arsenic <0.2 - <0.2 - ~ - — —

401597 Richwoods Metals by ICP | Arsenic <0.2 - <0.2 - - - - —

40159 ¢ Richwouds Metals by ICP | Arschic <0.2 -~ <0.2 - - - - -

20199 Old Mines Moetals by ICP | Asscnic 0.2 2 <0.2 <0.2 - — ~ —
30050 Old Mings Metals by ICP | Arsenic <0.2 0.2 <0.2 <02 — - — —
30312 Old Mines Metals by ICP | Amsenic 0.2 <0.2 0.2 <02 - - — -
30412 Cld Mines Metals by ICP | Anvenic <0.2 2 <0.2 <0.2 — - - —
30412° Old Mines Metals by ICP | Anscric <0.2 - <0.2 - — - - -
30513 Cld Mines Metals by ICP | Anscnic <02 <0.2 <0.2 <0.2 - - - -
30541 Cld Mines Metals by ICP {  Arsenic <0.2 0.2 <02 <0.2 - — — —
30024 Cld Mines Metals by ICP | Arsenic 0.2 <D .2 <02 -

30924 ° Old Mines Matals by ICP | Arsenic <.2 - 2 - - - - —
123 Potosi Metals by ICP | Arsenic <52 0.2 <0 <0.2 <02 <02 0.2 <0.2
555 Potos Metals by ICP | Arsenic <02 0.2 <0 <0.2 <02 <0.2 <02 <0.2

20332 Petosi Metals by ICP | Arsenic <02 <02 <0 <0.2 - — - —

20425 Potosi Metals by KCP | Arsenic 0.2 .2 <0, <0.2 - - - -

20435 Potosi Metals by ICP | Arsenic <0.2 <02 <0 <0.2 — — — —
20459 Potosi Metals by ICP [ Arsenic 1 <0.2 <) 0,2 - ~ - -
208517 Potosi Metals by ICP [ Arsenic <0.2 <02 <0 <0.2 — — —

20594 Potosi Mezis by ICP | Arsenic <0.2 <02 <0 <0.2 <0.2 1 .2 2

20504 Potosi Metals by ICP | Arsenic <0.2 <0, <0.2 <0.2 <0.2 .2 2

20613 Potosi Metats by ICP | Arsenic <0.2 2 <0.2 <0.2 <0.2 0.2 .2 2

20868 Potosi Motals by ICP | Arsenic <0.2 <02 <02 <02 1 <0.2 .2 .2

23428 Potosi Metals by ICP | Ansenic <0.2 <0.2 <02 - — -

23428 ! Potosi Mztals by ICP {  Amenic <0.2 - <0, - - - -

23019 Potosi Matals by JCP | Arscnic <02 <0.2 <02 <0 <0.2 <0.2 <0.2

24055 Potosi Matals by ICP | Arscnic <2 <0.2 <0.2 2 <0.2 0.2 <0.2

240557 Potosi Metals by ICP | Acsenic 0.2 - - _ . ~ _

24080 Polosi Metals by ICP | Assenic <0.2 <0.2 2 <0.2 — - - —
636 Furnzce Creek Metals by ICP | Arsenic <0.2 .2 .2 <0.2 — - — -

: Field Duplicte

I

2

31 Unsoftencd
4: Softened
5
6
7

: Unfiltered sample
: Field Blank

: Unsofieneg, unfiltered

: Somples tnken from the outside fauce:

National Drinking Water Regulations MCL for Arsenic: 10
20: Sample exceeds the MCL :
—~: Sample Not Analyzed

<(0.2: Non-Detect, Result less than the Reporting Limit

Table 3.2.2

Pilor Program figs Sojeetion
of‘?% _. ices

Anglytical Resvlts for Arseiie(ug/L}



Table 3.2.3
Pilot Program for Seiection of POU Devices
Analytical Resuits for Bariom (ug/L)

Property ID Property Location Analysis Anglyte Faucet Purged Q;;;;;g_ Fuucet Purzed Urni\:.:.:mt ‘Tap Purged 4[ Tap Unpurged | Tap Purged | Tap Unpurged
Dissolved Total Dissolved Total
20158 Rictwoods Metals by ICP Batlum RS 996 992 994 - ] - - -
40015 Richwoods Metals by ICP Barium 59 56 59 55 13 J_ 9 13 9
40024 Richwoods Metals by ICP Barium 463 466 463 444 - - - -
20140 Rictwoods Metals by ICP Barium 1748 1751 1745 1755 - - - -
40140 Richwoods Metals by ICP Barium 1757 1723 - - - -
0159 Richwoods - Metals by ICP Barium - <0.2 -~ <02 -- - - -
401897 Richwoods Metls by ICP Barlum <02 - <0.2 - - - - -
40159 ° Richwoods Metals by ICP Barium 520 - 520 - - - - -
40159* Richwoods Metals by ICP | Batium 445 - 43 - - - - -
20199 Old Mines Metals by ICP Baorium 2127 2145 2122 2140 ~ v - -
30090 Old Mines Metals by ICP Barivm 1087 1154 1592 1159 - - - -
30312 Old Mines Metals by ICP | Barium 406 409 415 412 - - - -
30412 Old Minex Metals by ICP Barium 1 1 1 2 - - - -
30412° Old Mines Metals by ICP | Barium 53 - 53 — — ~ — -
30513 Old Mings Metals by ICP Barium 234 242 231 247 - - - -
30531 Old Mines Metals by ICP | Barium 806 805 800 803 — - - -
30924 Old Mined Metals by ICP Baorium 1027 G561 1432 953 - - - .
30624 ° Old Mines Metals by ICP Barium 1043 — 1048 - - - - -
123 Potosi Mewls by ICP | Barium 351 430 394 455 15 5 15 5
355 Potost Metals by ICP Barium 1430 1413 1428 1403 532 406 536 432
20332 Potoui Metwls by ICP Barium 395 400 392 198 - - - -
0425 Potosi Metals by ICP Barium 151 177 183 183 - - - -
20435 Potosi Metals by ICP | Barium 131 131 133 131 - - - -
20459 Potosi Meuuls by ICP Barfum 11 11 14 1 - - - -
20517 Potosi Metals by ICP Barium 208 203 207 206 -~ - - -
20594 Potosi Metals by ICP | Badum 233 233 229 238 94 37 93 33
0594 ¢ Potosi Metals by ICP Barium, 232 241 29 240 93 36 91 33
20613 Potosi Metals by ICP Barigm 463 488 467 489 166 63 167 59
20868 Potosi Metals by ICP | Bariym 86 92 90 92 n 27 8 27
23428 Potosi Metals by ICP | Batum 277 273 277 272 - - - -
23428 ' Patosi Metals by ICP | Barium 279 - 276 -- - - - -
24019 Potosi Metals by ICP | Barium 244 il 244 243 9 [ 9 7
23085 Potosi Metals by ICP | Badum 1185 1187 1181 1179 1002 892 989 375
240557 Potosi Metsls by ICP | Barium 4 - 4 - - . . 7
24080 Potosi Metals by ICP Barium 1321 1307 1314 1306 - - -~ -
636 Furnace Creck Metals by ICP Barium H8 436 445 4K — - - -

National Drinking Water Regulations MCL for Barium: 2003
20: Sample exceeds the MCL

--: Sample Mot Analyzed

<0.2: Non-Detect, Result less than the Reporting Limit
1: Ficld Duplicate

2: Unsoftened, unfiltersd

3: Unsoftened

(4: Softened

5: Samples taken from the outside faucet

6: Unfiltered sample

7: Field Blank

Pilet Program

of
Analytice! Results for gm&lﬁpgf[.)

Table 3.2.3

olection
viges



Tabic 3.2.4
Pilot Program for Sclection of POU Devices
Analytical Results for Cadmium (ug/L)

Property 1D Property Location Anglysis Analyte Faucet Purged Ui‘n:m od Faucet Purged Ufnucet Taop Purged | Tap Unpurged | Tap Purged | Top Unpurged
Dissolved Total Dissolved Touk
20158 Richwoods Mgetnls by ICP | Cadmium <(.4 <0.4 <0.4 <04 - - - -~
40015 Richwoods Metals by ICP | Codmium <4 <04 <0.4 <0.4 <04 <04 <04 <04
40034 Richwoods Metals by ICP | Codminm <04 <0.4 <04 <0.5 - - - -
40140 Richwoods Metals by ICP | Codmium <04 <04 0.4 <04 - - - -
40140 " Richwoods Metals by ICP | Cadmium <0.4 — <0.4 ~ - - = —
40159 Richwoods Metals by IC? | Coadmiom - <0.4 - <04 - - - -
40159 ° Richwoods Megzlk by ICP | Cadmium 0.4 - 0.4 - - - - —
401597 Richwoods Metats by ICP | Cadmium <0.4 — <0.4 — — - - -
anis” Richwoods Metals by ICP | Codmium <04 - <04 — - - - -
20199 Qld Mines Metuls by ICP | Cadminm <0.4 <0.4 <04 <04 - n~ - -
30090 Old Mines Metads by ICP | Cadmium 0.4 <0.4 <04 <0.4 - - - -
30312 0Old Mines " Metalx by ICP | Cadmium <0.4 <04 <04 <04 - - - -
30412 Oid Mines Metals by ICP | Cadmiurs <{).4 <04 <04 <04 - — v -
30412 ° Oid Mines Metals by ICP | Codmium <0.4 - 0.4 - - - - -
30513 Qld Mines Metals by ICP | Cadmium <04 <0.4 <04 0.4 - - - -
30541 Ol Mines Metals by ICP | Cadrmium <04 <0.4 <04 0.4 - - - -
30924 Qld Mines Metals by ICP | Cadmsiurs 4 3 4 3 — _ - =
0924 ° Qld Mines Metals by ICP | Cadmium 3 - 3 - - - - -
123 Potosi - Metals by ICP | Cadmiurs .4 <04 <04 1 <04 <0.4 <04 <01
555 Potosi Metals by ICP | Cadmium 1 1 1 1 1 1 <04 1
20332 Potosi Metals by ICP | Cadrivm 1 1 1 1 - - - -
20425 Potesi Metals by ICP | Cadmiom 1 1 1 1 - - - -
20435 Potosi Metals by ICP | Cadmium ] L] 6 5 - - - -
20459 Potosi Metals by ICP | Cadminm 2 2 2 1 - - - -
20517 Potosi Metals by ICP | Cadmium <0.4 <04 <04 <04 - - - .
20594 Potosi Metals by ICP | Cadmium 1 1 1 i 1 1 <04 1
20594 ' Potosi Metals by ICP | Cadmipm <0.4 3 1 1 0.4 <04 1
20613 Potpsi Metals by ICP | Codminm <0.4 <04 <04 <0.4 <04 <04 <0.4 <4
20868 Potosi Metals by ICP | Cadmium 1 i 1 2 1 1 <04 1
23428 Potosi Mctals by ICP | Codmium 1 i 1 1 - - - -
23428 ¢ Potosi Metuis by ICP | Cadmium 1 - 1 - — ~ ~ _
23019 Potosi Metais by ICP | Codmium <04 <04 <(.4 <04 X 1 <04 2
24055 Potosi Metals by ICP | Cadmium <04 <04 <04 <0.4 <04 <0.4 <A <04
240557 Potosi Metals by ICP | Cadmium 1 — 1 - - - - —
23080 Potosi Metals by ICP | Cadmi <04 <04 (.4 <04 - - - -
635 Fumace Creek | Metals by ICP | Codmi <04 <0.4 0.4 <04 - - - -
Notional Drinking Water Regulations ML for Cadmiym: 5
20: Sample cxeceds the MCL :
- Sumple Not Analyzed
<0.2: Non-Detect. Result less than the Reporting Eimit
1: Field Duplicate
2: Unsoftened. unfiltered
3: Unsoftened
4: Softened
- Samples taken from the cutside faucet
&: Unfiltered sample
7 Ficld Blank Table 3.2.4

Pilot Propram, sefection
of P Deviees
Analytical Resalts for Cadrian (gL}



Table 3.2.5
Pilot Program for Selection of POU Devices
Analytical Results for Antimony (ug/L)

Feoperty ID Property Location Amysts | Amyte | FRUCCHPurmd | f et | Faucet Purged ]i “::““ Tap Purgcdl Tap Unparged | Tap Purged [T:lp Unpurged
Bissolved Dissolved Total
20158 Richwoods Metals by ICP | Antimony <21 2 H <2.1 - - - —Ji -
40015 Richwoods Metals by KCP | Antimony <l <21 <.l <21 <21 <21 1 | <2.]
40034 Richwoods Metals by ICP | Antimony <21 <2.1 2.1 <2.1 - - e -
40140 Richwoods Metals by ICP | Antimony <2.1 <21 <21 <2.1 — - - -
40140 ! Richwoods Metnls by ICP | Antithony 2.1 - <21 - - - — -
40159 Richwoods Metals by ICP | Antimony - <. - 1 . - - -
40159 * Richwoods Metals by ICP | Antimony <21 - <1 - - - - -
401597 Richwoods Metals by ICP | Antimony 2.1 - <! - - - - -
40159 Richwaads Mectals by KCP | Antimony <21 - 2.1 - - - - -
20199 Old Mines Metais by ICP | Aatimony <.l <21 <21 <21 - -- - -
30090 Old Mines Metals by ICF | Antimotty 5 4 5 4 - - - -
30312 QOld Mines Metals by ICP | Antimony <2.1 <21 <2.1 <21 — - - -
30412 Old Mines Metals by [CP | Antimony 4 4 4 5 - - - -
34122 Old Mines Metals by ICP | Antimony I3 - 3 - - - — .
30513 Qld Mines Metals by ICP | Antimony <21 <2.1 <.l <11 - - - -
30541 Old Mings Metals by ICP | Antimony <21 <1 <2.1 <2.} - - - -
30924 Old Mines Metals by ICP | Antimony <21 <1 .1 1 - - . —
30024° Old Mines Metals by ICP | Antimeny <2.1 - 1 - ~— - - -
123 Potost Mctals by ICP | Antimony <2.1 <1 2.1 <21 <21 <.l <.l <1
555 Potoxi " Metals by ICP | Antimony <2.1 <21 <. <21 2.1 <1 a1 2.1
20332 Potosi Metals by ICP | Antimtony <2.1 <21 <Z.1 <21 - - - I
20425 Potosi Metals by ICP | Antimeny 2.1 <21 <21 <2.1 - - - -
20435 Potosi " Metaks by ICP | Antimony <21 <1 <2.1 <2.1 - - - -
20459 Potosi Metals by ICF | Antimony <21 <2, <21 <.l - - . -
20517 Potosi Metals by ICP | Antimony <21 <2.1 <2.1 <2.1 - - - -
20593 Potosi Metals by ICP | Antimony <2,1 <1 <2.1 <21 1 1 <1 <1
20594 1 Potosi Metals by ICP | Antimony <21 4 <21 <21 2 <21 <1 <1
20613 Potosi Metals by ICP | Antimony <21 <21 <21 - 2.1 <2.1 <1 <2.1
20868 Potosi Metals by ICP | Antimony <21 <21 <2.1 <2.1 2,1 <21 <2.1 <21
2328 Potoxi Metals by ICP | Antimony <21 < 2.1 <21 - - - -
23287 Potosi Mectals by ICP | Antimony <1 - <21 - - — - -
24019 Potosi Metals by ICP | Antithony 2.1 <2.1 2.1 <21 <2.1 <21 <21 <21
24055 Potosi Metals by ICP | Antimony <2.1 <.l <l <2.1 <2.1 <2.1 <21 <2.1
240557 Potosi Metals by ICP | Astimony <21 - <.i — — ~ - -
24080 Potost Metals by ICP | Asntimony 5 b4 4 <2.1 -~ - - -
@36 Furnace Creek Metals by KCP | Antimony <21 <21 <21 <21 -- - - -

Naticnal Drinking Water Reguiations MCL for Anurnan)r [
20: Sample exceceds the MCL

~: Sample Not Aralyzed

<2: Non-Deteet, Rexsult levs than the Reporting Lxmu
1: Ficld Duplicate

2: Unsoftened, unfiltered

3: Unsoftenad

{4; Softened

5: Samples taken from the outside faucet

6: Unfiltered sample

7: Field Blank

Pilot ngram

Analytical Results for Anﬁm i %gﬂ_)

Table 3.2.5
olection

vices



Table 3.2.6
Pilot Program for Selection of POU Devices

Analytical Results for Iron (ug/L)
: e Faucet Purged Frimces Faucet Purged Fomier TapPurged | TapUnpurged | TapPurged | Tap Unpurged
Property ID Property Location Analysis Analyte Unpurged Unpurged
Dissolved Ti Dissolved Total
20158 Richwoods Metals by ICP [ Iron 3 2 3 - - e =
40015 Richwoods Metals by ICP [ Iron <0.7 <0.7 <0.7 43 <0.7 1 <0.7 <0.7
40034 Richwoods Metals by ICP | Iron <0.7 <0.7 <0.7 <0.7 - - - -
40140 Richwoods Metals by ICP Iron 3 2 3 3 - = - 55
20140 Richwoods Metals by ICP Iron 4 - 4 = - - - -
40159 Richwoods Metals by ICP Iron - <0.7 - <0.7 - . - -
40159 ¢ Richwoods Metals by ICP Iron <0.7 - <0.7 - = . = "
401597 Richwoods Metals by ICP Iron <0.7 - <0.7 - = = = =
40159* Richwoods Metals by ICP | Iron <0.7 - <0.7 - = = = =
20199 Old Mines Metals by ICP | Iron <0.7 <0.7 <0.7 <0.7 - - - =
30090 Old Mines Metals by ICP Iron 1 1 2 7 - - = -
20312 Old Mines Metals by ICP | Tron <0.7 <0.7 0.7 <0.7 - = = =
30412 Ol1d Mines Metals by ICP Iron 2 2 2 ox i e =
30412 % Qld Mincs Metals by ICP Iron 196 — 175 - e = - 5
30513 Old Mines Metals by ICP Iron <0.7 <0.7 <0.7 <0.7 - - - -
30541 0ld Mines Metals by ICP Iron 3 2 4 2 = = = -
30924 0Old Mines Mewls by ICP [ Iron 3 1 2 <0.7 - = - =
30924 ° Old Mines Metals by ICP Iron 3 - 3 - = 55 = =
123 Potosi Metals by ICP Iron 2 2 3 2 2 2 2 2
555 Potosi Metals by ICP | Iron <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7 <0.7
20332 Potosi Metals by ICP | Iron 2 1 2 1 = = = =
20425 Potosi Metals by ICP | Iron 2 2 2 1 - - - -
20435 Potosi Metals by ICP Iron 6 <0.7 6 6 - - = =
20459 Potosi Metals by ICP | Iron 55 3 9 61 - - - -
20517 Potosi Metals by ICP | Iron <0.7 <0.7 <0.7 4 - - = -
20594 Potosi Metals by ICP | Iron <0.7 <0.7 3 1 <0.7 1 <0.7 <0.7
20594 Potosi Metals by ICP | Iron <0.7 a 2 1 <0.7 <0.7 <0.7 <0.7
20613 Potosi Metals by ICP | Iron 3 4 3 2 3 4 3 3
20868 Potosi Metals by ICP | Iron <0.7 ND 3 5 <0.7 <0.7 <0.7 <0.7
23428 Potosi Metals by ICP | Iron 2 1 1 <0.7 - - = -
23428 Potosi Metals by ICP Iron 1 - 1 - = = = -
24019 Potosi Metals by ICP Iron <0.7 <0.7 <0.7 <0.7 2 <0.7 2 2
24055 Potosi Metals by ICP | Iron 4 3 6 4 4 3 8 3
24055’ Potosi Metals by ICP | Iron 3 - 5 - = - = =
24080 Potosi Metals by ICP Iron 1 58 2 3 - ) - %
536 Furnace Creck Metals by ICP Tron 3 2 3 2 - i P =

20: Sample exceeds the MCL
-=: Sample Not Analyzed

1: Field Duplicate

2: Unsoftened, unfiltered

3: Unsoftened

4: Softened

5: Samples taken from the outside faucet
6: Unfiltered samplc

7; Field Blank

National Drinking Water Regulations MCL for Iron: 300

<0.2: Non-Detect, Result less than the Reporting Limit

Table 3.2.6
Pilot Program fpc Belection

of PO Bevi
Analytical Results for Ton (ug/L)



Table 3.2.7
Pilot Program for Selection of POU Devices
Analytical Results for Manganese (ug/L)

Property ID Property Location Analysts Analyte Faucet Purged Ufn::e:d Faucet Parged r:a:cezd Tap Purged | Tap Unpurged | Tap Purged | Tap Unpurped
Dissolved Totat Dissolved Total
20138 Richwoods Metals by ICP_|_Mangancxe 2 2 2 = - - - -
40015 Richwoods Metals by ICP | Manganese 1 1 i 1 2 2 2 2
40034 Richwoods Metals by ICP_{ Manganese <D.5 <5 0.5 <0.5 - — - -
40140 Richwoods Metals by ICP | Mangnnese 2 2 2 2 — -- - -
40140 ' Richwoods Metals by ICP [ M 3 - 3 - - -- N -
30156 Richwoods Metals by ICP | Mangzaness -~ <0.3 - <().5 - - - -
401597 Richwoods Metuls by ICP | Manga .5 - 0.5 - - - _ -
40159 Richwoods Metals by ICP | Manganese <0.5 - <0.5 -~ -- — - -
40159 Richwoods Metals by ICP | Mangonese <0.5 - <05 - — - - -
20199 Old Mines Metalx by ICP | Mangaficse <0.5 <03 <{.5 1 - - - -
30093 Old Mings Metals by ICP | Manganese <15 <0.5 .5 <0.5 - - - -
30312 Oid Mines Metals by JCP | Manpanese 1 ! 1 1 - - - -
30412 Old Mines Metals by JCP | Manganese <0.5 <0.5 <15 <0.5 - - - -
30412° Old Minies Metals by ICP | Manganese 9 - 8 - - — — -~
30313 Old Mines Metals by ICP  Manpanese Q0.5 <0.5 0.5 <0.5 - - - -
30541 Old Mines Metalx by ICP | Manpanese 3 2 3 2 -~ -- - —
305 Old Mines Metals by ICP | Manganese 2 2 2 2 - - - -
30924 ° Qld Mincs Metals by ICP ) Mangzness 2 - 2 - - - - -
123 Potosi Metals by ICP_ | Manganese > 2 2 2 2 2 2 2
555 Potosi Metabs by ICP | Manganese 1% 20 19 19 18 19 19 1¢
20332 Potosi Metals by ICP | Mangtinese 2 2 z 2 - - - -
20425 Potosi Metals bv ICP_| Muonganese 2 2 2 2 - -- —- —
20435 Potosi Metals by ICP_ | Manganese al 21 21 21 -~ — - -~
20459 Potost Metals byICP | Manpanese 10 3 9 3 -- - - —
20517 Patesi Mectals by ICP | Mangrnese 3 4 3 4 - - - -
20594 Potosi Metals by ICP | Manganesc 1 i i 1 1 1 i 1
20594 ! Potosi Metals bvICP | Mangmnese 1 2 1 1 1 1 1 1
20613 Potosi Metais by ICP | Monganese 1 1 1 1 I 1 1 1
20868 FPotost Metals 5y ICP | Monpanese 10 19 19 19 19 19 19 19
23428 Potosi. Mectals by ICP_{ Manganese e 2 2 2 - - - -~
23423 ¢ Potosi Metals by ICP | Manganese 2 - 2 - - - - -
24019 Potosi Metals by ICP Manganese 1 1 1 1 2 1 2 a
24055 Potosi Metals by ICP | Manganese 1 1 1 1 1 1 1
24055 ° Potosi Metals by ICP | Manganese 1 - 1 - - - -
24080 Potosi Metals by ICP | Manpanese <0.5 18 <0.5 2 - - - -
636 1 Fumnace Cretk Metals by ICP | Manganese 1 .5 1 0.5 - - —~ -
[Nationzl Drinking Water Reguiations MCL for Mangangse: 50
20; Sample exceeds the MCL
--: Sample Not Analyzed
<0.2: Non-Detect. Result less than the Reporting Limit
I; Ficld Duplicate
2: Unsoftened, unfiltered
3: Unsoftened
4: Softened
S: Samples taken from the outside faucet Tuble 3.0.7
6: Unfiltered sampie - Pilot Program c;cc;i‘;n
7: Field Blank o A

Analyticzl Resuits for Mnng:‘ & pugl)



Table 3.2.8
Pilot Program for Selection of POU Devices
Analytical Results for Thallium (pg/L)

Faucet

Faucet

Property ID Property Location Analysis Analyte Faucet Purged n Faucet Purged t Tap Purged | Tap Unpurged | Tap Purged | Tap Unpurged
Dissolved Total Dissolved Total
20158 Richwoods Metals by ICP | Thallium <1.8 <1.8 <l.8 <L§ - - - -
40015 Richwoods Metals by ICP | Thallium <l.8 <l.8 <1.8 <l.B <1.8 <1.8 <1.8 <1.8
40034 Richwoods Metals by ICP | Thallium <1.8 <1.8 <l.8 <1.§ - - - -
40140 Richwoods Metals by ICP | Thallium <l.8 <1.8 <1.8 <1.8 - - -- -
40140 Richwoods Metals by ICP | Thallium <1.8 <1.8 - - - - - -
40159 Richwoods Metals by ICP | Thallium - - <1.8 <1.8 - - - -
40159 ° Richwoods Metals by ICP_| Thallium <1.8 <1.3 - - - - - -
401592 Richwoods Metals by ICP | Thallium <18 <18 - - - - - -
30159 * Richwoods Metals by ICP | Thallium <1.8 <18 - - - — - -
20199 Old Mines Metals by ICP | Thallium <1.8 <18 <1.8 <18 - - - -
30090 Old Mines Metals by ICP | Thallium <1.8 <1.8 <18 <1.8 - - - -
30312 Old Mines Metals by ICP | Thallium <1.8 <1.8 <1.8 <18 - - -- -
30412 Old Mines Metals by ICP | Thallium <1.8 <1.8 <1.8 <l1.§ - - - -
304127 Old Mines Metals by ICP | Thallium <1.8 <1.8 - - - — - -
30513 0Old Mines Metals by ICP | Thallium <1.8 <1.8 <1.8 <1.8 - - - -
30541 Old Mines Metals by ICP | Thallium <1.8 <1.8 <1.8 <1.8 - - - =
30924 0Old Mines Metals by ICP | Thallium <1.8 <1.8 <1.8 <1.8 - - - -
30924° 0ld Mines Metals by ICP | Thallium <18 <l.8 - - - - - -
123 Potosi Metals by ICP | Thallium <1.8 <l.8 <18 <L.8 <l.8 <18 <1.8 <1.8
555 Potosi Metals by ICP | Thallium <18 <l.8 <1.8 <L.8 <1.8 <l.8 <1.8 <1.8
20332 Potosi Metals by ICP | Thallium <l.8 <1.8 <1.8 <1.8 - - - -
20425 Potosi Metals by ICP | Thallium <18 <1.8 <1.8 <l.8 - - - -
20435 Potosi Metals by ICP | Thallium <13 <1.8 <1.8 <1.8 - - - -
20459 Potosi Metals by ICP | Thallium <l.8 <1.8 <1.8 <l.3 - - - -
20517 Potosi Metals by ICP | Thallium <l.8 <1.8 <1.8 <1.8 - - - -
20594 Potosi Metals by ICP | Thallium <l.8 <1.8 <1.8 <1.8 <1.8 <l1.§ <l.8 <l.8
20594 * Potosi Metals by ICP | Thallium <1.8 <1.8 <18 <1.8 <l.8 <18 <l.8 <l.8
20613 Potosi Metals by ICP | Thallium <18 <l1.8 <1.8 <1.8 <l.8 <l.8 <1.8 <1.8
20868 Potosi Metals by ICP | Thallium <1.8 <1.8 <18 <1.8 <1.8 <1.8 <l.§ <1.8
23428 Potosi Metals by ICP | Thallium <1.8 <1.8 <l.8 <l.8 - - - -
23428 ' Potosi Metals by ICP | Thallium <1.8 <18 - - - < - &
24019 Potosi Metals by ICP | Thallium <1.§ <1.§ <1.8 <1.§ <1.§ <l.8 <1.§ <l.8
24055 Potosi Metals by ICP | Thallium <1.8 <1.§ <18 <1.8 <18 <1.8 <1.8 <1.8§
240557 Potosi Metals by ICP | Thallium <18 <1.8 - - - -- - -
24080 Potosi Metals by ICP | Thallium <1.8 <l.8 <18 <1.8 - - - -
636 Furnace Creek Metals by ICP | Thallium <1.8 <1.8 <l.8 <1.8 - - & =

National Drinking Water Regulations MCL for Thallium: 2
20: Sample exceeds the MCL

- Sample Not Analyzed

<0.2: Non-Detect. Result less than the Reporting Limit
1: Field Duplicate

2: Unsoftened. unfiltered

3: Unsoftened

4: Softened

5: Sumples taken from the outside faucet

6: Unfiltered sample

7: Field Blank

Table 3.2.3

Pilot Program feg Selection
of ices
Analytical Results for Thi ':i?ﬁiingﬂ..}



Pilot Program for Sclection of POU Devices
Analytical Results for Anions (mg/L)

Table 3.3.1

Property ID J Property Location ' Analysis Fluoride T Chioride Nitrite Bromide Nitrate Phosphate Sulfate
National Drinkisg Water Regulations MCL: 2 250 1 NA 10 NA 250
20138 Richwoods Anions by IC 0.079 2.854 0.351 0.203 100G <0.087 4,209
40015 Richwoods Anions by IC 0.099 2773 <Q.0435 <0.036 0.050 <0.087 150.863
40034 Richwoods Anions by IC 0.084 15.941 0,045 0.235 5,510 <0.087 12.658
40140 Richwoods Anions by IC 0.036 3.968 <0045 0.048 1,297 <0.087 5.187
40140 " Richwoods Anions by IC 0.047 4.017 <0.043 0.042 1,299 <0087 6.180
4015 % Richwoods Anions by IC 0.085 6.530 <0.045 0.048 1.656 <0.087 11.379
40159 ° Richwoods, Aniony by IC 0.084 4.536 <045 0.047 2,257 <0.087 11.853
30159 % Righwoods Anions by IC -~ - - - __ - ~
20199 0Old Mines Anions by IC 0.100 3.555 <0.045 <0.036 4.983 <0.087 5.650
30090 Old Mincs Agiens by IC 0.063 $.642 =0.045 <0.036 0.484 <0.087 5745
30312 Old Mines Anions by IC 0,105 9.465 <0.045 <0.036 6.491 <(.087 10,692
30412 Old Mines Anions by JC 0.085 10413 <0.045 0.051 <0038 0.586 §4.588
30412 * Old Mines Anions by IC - - - - - - —
30513 Old Mines Aniens by IC 0,167 8.332 <0.045 0072 13.939 <0.087 1283
30541 Old Mines Anions by IC 0.063 21.304 <0.045 0.219 0.992 <0,087 5.097
30924 Old Mines Anions by IC 0.073 4.326 <().045 0.065 2,081 <0.087 10931
30924 ° Old Mines Anicns by IC 0.079 4,321 <0.045 0.061 2.076 <0.087 11.131
123 Potosi Anions by IC 0.066 9.927 <0.045 0.059 3,489 <0.087 12.894
555 Potosi Anjons by IC 0.060 6.83% <0045 <(.036 0,963 <0.087 10516
20332 Potosi Anions by IC 0.099 4,554 <0043 0,102 0,920 <0.087 6.765
20425 Potosi Anions by IC 0.065 11.679 <0.045 0.116 6.978 «<0.087 10,197
20435 Porosi Anicns by IC 0.074 2.573 <0045 <0.036 0.055 <0.087 22.078
W59 Potosi Antons by IC 0.075 5.170 <045 0.066 0.498 <0.087 522.706
20817 Potosi Anfons by IC 0.264 50.450 <0.045 0.077 3.331 <0.087 24.931
20594 Potosi Anions by IC 0.089 2.814 <0.045 <0.036 0,555 «<(.087 7.370
20594 Potosi Anions by IC 0.081 2.101 <0.043 <0.036 0.498 «<0.087 7.232
205613 Polgsi Asnions by IC 0.086 3.691 <0043 <(.036 0.872 «<0.087 7.256
20868 Potasi Anions by IC 0.066 20.955 <0.045 0,434 17.352 «<0.087 42,901
23428 Potosi Anions by IC 0.037 9.776 <0.043 0.142 5.034 <0.087 26138
23428 ! Potost Anions by 1IC 0.050 9,765 <0.045 0,153 5.022 <0.087 26.377
24019 Potosi Anions by 1IC 0,060 1,634 <0.045 <0036 0.550 <0.087 6,363
24055 Potosi Anions by IC 0.119 10.090 <0045 0.074 1,723 <0.087 11,644
24055 7 Potosi Anions by IC <(.011 0.119 <0.045 <0.036 <0.038 <0,087 0,289
24080 Potasi Anions by IC 0.167 1839 <0045 <0036 1.020 <0.087 6.248
636 Fuaragce Creck Anigns by IC 0,125 6.393 <0,045 <0.036 0,857 <0.087 13.865

20: Sample exceeds the MCL

- Sample Not Analyzed

<(.2: Non-Detect, Result less than the Reporting Limit

1: Ficld Duplicate

2: Softened

3: Unsoftened

4: Unsottened, unfiltered

5: Samples taken from the outside faucet

6: Unfiltered sample
7: Field Blank

bhe 3.3.1
Pilot Program for Selection cuices
Analytical Results for Rnicrs mg/L)



Table 3.3.2

Pilot Program for Selection of POU Devices
Analytical Results for Ammonia

Property ID Property Location Ammonia
mg/l.
20158 Richwoods <021
40015 Richwoods <021
40034 Richwoods 0.024
40140 Richwoods 0.082
40140 Richwoods 0.081
40159° Richwoods 0.069
401593 Richwoods -
40159 * Richwoods .
20199 Old Mines <.021
30090 Old Mines <021
30312 Old Mines <021
30412 Old Mines <021
30412° Old Mines -
30513 Old Mines <02}
30541 Old Mines 0.026
30924 Old Mines 0.030
30924 ¢ Old Mines <021
123 Potosi 0.0624
555 Potosi <021
20332 Potost <021
20425 Potosi <021
20435 Potosi <021
w459 | Potosi <021
20517 Potosi <.021
20594 Potosi 0.030
20594 ' Potosi 0.037
20613 Potosi <021
20868 . Potosi 0.021
23428 ) Potosi 0.081
23428 ' Poltosi 0.076
24019 Potosi 0.023
24055 Potosi o <m
240557 |- Potest oo .. <021
24080 Potosi <021
636 Fumace Creck <021

National Drinking Water Regulations MCL for Ammonia: NA

--: Sample Not Analyzed

<0.2: Non-Detect, Result less than the Reporting Limit
1; Field Duplicate

2: Softened

3: Unsoftened

4: Unsoftened, unfiltered

5: Samples taken from the outside faucet

6: Unfiltered sample

7: Field Blank

GM-2
36/323



Pilot Program for Selection of POU Devices

Table 3.3.3

Analytical Results for Alkaiinity

Property ID Property Location Alkalinity pH
CaCO¥/L S.u.
20158 Richwoods 315 7.81
40015 Richwoods 384 7.27
40034 Richwoods 371 7.54
40140 Richwoods 324 7.73
40140 Richwoods 322 7.71
40159 * Richwoods 351 78
401593 Richwoods 308 7.7
40159 Richwoods — ~
20199 Old Mines 350 7.17
30090 Old Mines 355 74
30312 Old Mines 332 7.62
30412 Old Mines 474 742
30412° Old Mines - -
30513 O1d Mines 372 7.15
30541 Old Mines 270 7.64
30024 0Old Mines 369 748
30924 5 Old Mines 369 746
123 Poltosi 332 77
555 Potosi 249 7.52
20332 Potosi 450 7.35
20425 Potost 389 7.88
20435 Potosi 330 15
20459 Potosi 313 7.55
20517 Polosi 393 7.23
20594 Potosi 357 745
20594 ! Potosi 360 7.45
20613 Potosi 209 7.84
20868 Potosi 380 7.38
23428 Potosi 379 744
23428 ¢ Potosi 376 8.2
24019 Potosi 290 75
24055 Potosi 326 7.75
240557 Potosi 20% 5.5
24080 Potosi 266 . 179
636 Furnace Creek 373 8.1
Maximuny 474 8.2
Average: 45 7.5
Minimum: 209 5.5

National Drinking Water Regulations MCL for Alkalinity: NA
--: Sample Not Analyzed
<0.2: Non-Detect, Result less than the Reporting Limit

I: Field Duplicate

2: Softened
3: Unsoftened

4: Unsoftened, unfiltered
5: Samples taken from the outside faucet

6: Unfiltered sample

7. Field Blank

* Field blank pH measurements would not stabilize

GM-2
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Table 3.4.1

Pilot Program for Selection of POU Devices

Analytical Results for Total Suspended and Total Dissolved Solids (ing/L)

Property ID Property Locatien Total Suspended Solids Total Dissolved Solids
20158 Richwoods 0.505 284.343
46015 Richwoods 0.518 593,264
40034 Richwoods 1.064 175.532
401460 Richwoods 0.851 300.851

40140 ' Richwoods 0.889 296.444
401597 Richwoods 0.000 408.368
40159° Richwoods 0.000 303.279
40159 ° Richwoods - -
20199 Old Mines 0.407 335.366
30090 Old Mines 0.000 333.071
30312 Old Mines 0.000 349.796
30412 0ld Mines 0.000 626.459
30412 ° Old Mines - —-
30513 Qld Mines 0.000 431.500
30541 Old Mines 0.403 295,968
30924 " Qld Mines (1.658 342,103
30924 ° Old Mines 1.010 346.465
123 Potosi 2.577 332.990
555 Potosi 1.562 262.500
20332 Potosi 0.000 435.060
20425 Potosi 0.000 405.534
20435 Potosi 2.008 334,940
20459 Potosi 0.000 734.500
20517 Potosi 0.403 489,110
20594 Potosi 0.781 351.172
20594 Potosi 0.787 345.276
20613 Potosi 1.18] 187.402
20868 Potosi 2.429 493.927
23428 Potosi 1.626 399,593
23428 Potosi 1.653 402,479
24019 Potosi 1.709 281.624
24055 Potosi 0.000 316.000
24055’ Potosi 1,695 0.000
24080 Potosi 1.195 262.151
636 Furnace Creck 0.000 380.328
National Drinking Water Regulations MCL for TSS (NA), TDS (500)
20: Result exceeds the MCL
--: Sample not analyzed
<0.2: Non-Detect, Result less than the Reporting Limit
1: Field Duplicate
2: Soflened
3: Unsoftened
4: Unsoftened, unfiltered
5: Samples taken from the outside faucet
6: Unfiltered sample
7: Field Blank
GM-2
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Table 3.4.2

Pilot Program for Selection of POU Devices
Analytical Results for Total Organic Carbon

\ TOC
Piroperity ID Property Location L. C
20158 Richwoods 0.2885
40015 Richwoods 0.3272
40034 Richwoods 0.4092
40140 Richwoods 0.5999
40140 Richwoods 0.5704
40159 * Richwoods 0.5227
40159° Richwoods 0.3661
40159 4 Richwoods -
20199 0ld Mines 0.5385
30090 Old Mines 0.4253
30312 Old Mines 0.4924
30412 Old Mines 0.8368
30412° Old Mines -
30513 Old Mines 0.5546
30541 Old Mines 0.4102
30924 Old Mines 0.3717
30924 Old Mines 0.5131
123 Potosi 0.3584
555 Potosi 0.6992
20332 Potost 0.5777
20425 Polosi 0.5168
20435 Potosi 0.5077
20459 Potosi 0.3530
20517 Potosi 0.8998
20594 Potosi 0.4929
20594 Potosi 0.4793
20613 Potosi 0.1730
20868 Polos 0.7228
23428 Potosi 0.5311
23428 Potosi 0.5333
24019 Potosi 0.3086
24055 Potosi 0.4735
240557 Potosi 0.2503
24080 . Potosi 0.4085
U636 Furnace Creck 0.4708

A )

i:

National Drinking Water Regulations MCL for TOC: NA

--: Sample Not Analyzed

<0.2: Non-Detect, Result {ess than the Reporting Limit
Field Duplicate

: Softened

: Unsoftened

: Unsoftened, nnfiltered

: Samples taken from the outside faucet

: Unfiltered sample

: Field Blank

GM-2
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Table 3.4.3

Pilot Program for Selection of POU Devices

Analytical Results for Turbidity

Property ID Property Location Tu]:ll’.;glty
20158 Richwoods 0.11
46015 Richwoods 0.10
40034 Richwoods 0.11

“ 40140 Richwoods 0.12
40140 " Richwoods G.12
401592 Richweods 0.13
40159 % Richwoods 0.17
401594 Richwoods -
20199 Old Mines 0.13
30090 Old Mines 0,20
30312 Old Mines 0.19
30412 Old Mines 0.16
30412 ° Old Mines -
30513 Old Mines 0.14
30541 Old Mines 0.17
30624 Old Mines Q.16
30924 ¢ Old Mines 0.32
123 Potosi 0.13
555 Potosi 0.13
20332 Potosi 0.18
20425 Potosi 0.11
20435 Potosi 0.16
20459 Potosi 1.95
20517 Potost 0.17
20594 Potosi 0.39
20594 Potosi 0.34
20613 Potosi 0.69
20868 Potosi 0.19
23428 Potosi .11
23428 ! Potosi 0.13
24019 Potosi Q.18
24055 Potosi 0.14
24055 7 Potosi 0.11
24080 Potosi 0.15
636 Furnace Creek 0.15"

--: Sample Not Analyzed

1: Field Duplicate

2: Softened

3: Unsofiened

4: Unsoftened, unfiltered

6: Unfittered sample
7: Field Blank

5: Samples taken from the outside faucet

National Drinking Water Regulations MCL for Turbidity: NA

<0.2: Non-Detect, Result less than the Reporting Limit

GM-2
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Table 3.5
Pilot Program for Selection of POU Devices

Analytical Results for E-Coli

Property ID Property Location Ll I o] Saup e )
e-coli per 100 mL

20158 Richwoods 0 0
40015 Richwoods 0 0
40034 Richwoods 0 0
40140 Richwoods 0 0
40140 ' Richwoods 0 0
401592 Richwoods 0 0
40159 * Richwoods 0 0
40159 * Richwoods = -
20199 Old Mines 0 0
30090 0Old Mines 0 0
30312 Old Mines 0 0
30412 Old Mines 0 0
30412° Old Mines = =
30513 Old Mines 0 0
30541 Old Mines 0 0
30924 Old Mines 0 0
30924 ° Old Mines 0 0
123 Potosi 0 0
555 Potosi 0 0
20332 Potosi 0 0
20425 Potosi 70 20
20435 Potosi 0 0
20459 Potosi 0 0
20517 Potosi 5 0
20594 Potosi 0 0
20594 ' Potosi 0 0
20613 Potosi 0 0
20868 Potosi 0 0
23428 Potosi 0 0
23428 ' Potosi 0 0
24019 Potosi 0 0
24055 Potosi 0 0
24055’ Potosi 0 0
24080 Potosi 0 0
636 Furnace Creek 0 0

National Drinking Water Regulations MCL for e-coli: 0

20: Sample cxceeds the MCL

--: Sample Not Analyzed
<0.2: Non-Detect, Result less than the Reporting Limit
1: Field Duplicate

2: Softened
3: Unsoftened

4: Unsoftened, unfiltered

5: Samples taken from the outside faucet

6: Unfiltered sample

7: Field Blank

GM-2
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Table 3.6.1
Pilot Program for Selection of POU Devices
Analytical Results for Metals, Comparison to Region 7 Analytical Results (ug/L)}

Dissolved Metals (Faucet) "Total Mctals (Faucet)
. Event ID: POQU Pilot Study Region 7 Sampl POU Pilot Study Region T Samples Natlonal Drinking Water
Property ID Property Location e TP ™ = TCPMS TCp ™ - TCP/MS 5 Regulations MCL
Analvte Purged Unpurged Purged Unpurged Purged Unpurged Purged Unpurged
30412 Oid Mings Lzad <02 <0.2 <1 <1.11 <0.2 <0.2 <1 <L
30412 Old Mines Lead 11 - 17.4 - 7 - - -
20613 Potosi Lead 7 13 873 10.6 10 11 9.46 11.3 15
24055 Potosi Lead 40 45 44.2 46.1 47 41 44,3 45
636 Furnace Creck Lead 43 48 S5L.7 49.2 48 69 54.2 3.6
30412 Old Mines Arsenic <0.2 <0.2 < <l <{r.2 <0.2 =<1 <1
30412 ¢ Old Mines Arsenic <0.2 - <1 - <(.2 -- - -
20613 Potosi Arsenic <0.2 <0.2 <1 <l <02 <0.2 <1 <1 10
24055 Potosi Arsenic <0.2 <(.2 <l <l <0.2 <0.2 <1 <1
636 Furnace Creek Arsenic <0.2 <0.2 <1 <1 <0.2 <0.2 <1 <]
30412 Old Mines Barinm 1 1 <10 <10 1 2 <10 <10
304121 Old Mines Barium 53 - 53 - 53 - - -
20613 Potosl Barium 463 488 477 504 457 485 504 510 2000
24053 Potosl Bariom 1185 1187 1238 1240 1181 1179 1220 1260
636 Furmnace Creek Barium 448 436 459 453 445 434 479 473
30412 Old Mines Cadminm <0.4 «<0.4 <1 <1 <04 <0.4 <1 <1
304121 Old Mines Cadmium <04 - <1 - 0.4 -- - -
20613 Potosi Cuadmium <. <0.4 <1 <1 <0.4 <04 <1 <1 5
23055 Potosi Cg“drmum <0.4 (.4 1.08 111 <04 <0.4 1.07 1.8
636 Furnace Creek Cadmium | <0.4 <.3 [ <1 <1 <04 <0.4 <1 <1
30412 Qid Mines Angmony 4 4 <2 <3 4 5 <2 <2
30412} Old Mines Antimony 5 - < - 5 - - _
20613 Potosi Antimony <21 <21 <2 <2 <21 2 <2 <2 s
24055 Potosi Antimony <2.1 2.1 <2 <2 <21 <21 <2 <2
636 Furnace Creek Antimony <2.1 <2.1 <2 <2 <2.1 <2.1 <2 <2
30412 Old Mines Manpganese <0.5 <0.5 <1 <1 <0.5 <05 <1 <1
30412 Old Mines Manganese 9 - 8.97 - ] - -
20613 Potosl Manganese 1 1 <1 <1 1 1 <1 <i 50
23055 Potosi Manganese 1 1 <1 <1 1 <l <1
638 Furnpce Creck Manganese 1 <0.5 <1 <1 1 <0.5 <1 <1
30412 Qtd Mines Thallium <18 <1,8 <1 <L <138 <1.8 <1 <1
30412 Oid Mines Thatlium <18 - <1 <18 - - -
20613 Patosi Thallium <18 <18 <1 <1 <13 <1.8 <1 <1 6
240538 Potosi Thailium <1.8 <18 <1 <1 <18 <1.8 <1 <1
636 Furnace Creek Thailium <1.8 <1.8 <] <1 <1.8 <1.8 <1 <1 Table 3.6.1
Pilot Program for
*: Lead analysls by Aa Selection of POU Devices
20: Sample exceeds the MCL Analytical Resulzs for
--: Sample Not Analyzed o ' Metals, Comparison to
<0.2: Noo-Detect, Result less than the Reporting Limit Region 7
1: Samples taker from the outside faucet GM‘:‘.%yti cal Resdlts

42/323 (ug/L)



Table 3.6.2
Pilot Program for Selection of POU Devices

QA/QC (ng/L)
Analysis: CP TCP/MS AA
Property ID| Property Location| Sample Number | Faucet or Tap Total Metals Tatal Metals Total Metals MCL
Analyte
Purged Unpurged Purped Unpurged Purged Unpurged
20199 Old Mines ORD-150 Faucet Lead - 43 = 15 = 14
20541 Old Mines QRD-140 Faucet [ ead - 87 - 51 - 36
123 Porosi ORD-14 Tap Lead 26 - <5.0 - <0,2 - 15
555 Potosi ORD-103 Faucet Lead 78 - 77 - 30 -
24055 Porosi ORD-11 Tap Lead - 26 - .38 -~ <0.2
28199 Old Mines ORD-150 Faucet Arsenic B <5.0 - <5.0 - ND
30541 Old Mines ORD-140 Faucet Assenic ~ <50 -- <5.0 -- ND
123 Potosi ORD- 14 Tap Arsenic <5.0 - <5.0 - ND - i0
555 Potoxi ORD-103 Fauget Arsenic <5.0 - <5.0 - N | -~
33055 ] Potosi [ ORD-1! Tsp Arsenic - <50 - <5.0 - 1 ND
20199 Old Mines ORD-150 Fanest Barium - 2140 - 1900 - -
30541 Oid Mines ORD-140 Faucet Barium - 503 - 780 - -
123 Potosi ORD-14 Tap Barium 15 - 12 - - - 2000
555 Potosi ORD-103 Faucet Barium 1430 - 1300 - - ~
24055 Porosi ORD-11 Tap Bariym - 892 - 839 - ~
20199 Old Mines ORD-150 Faucet Codmium - [ <0.20 - 0.52 - -
30541 Old Minex ORD-140 Faucet Cadrium -~ <0.20 - 045 - --
i23 Potosi ORD-14 Tap Cadmium <0.20 - 0.096 - - - 5
$55 Potosi ORD-103 Faucet Cadmipm 1 - 0.071 - - -
24055 Potosi ORD-11 Tap Cadmium -- <0.20 - 035 - --
20199 Old Mincs ORD-150 Faucet Antimony - <5.0 — 0.092 - -~
30541 Okl Mines ORD-140 Faucet Antimony -- <5.0 — 0.09 - -
123 Potos: ORD-14 Tap Antimony <50 - 0.12 - - - 6
555 Potosi ORD-103 Faucet Antimony <5.0 - 0.12 -~ - -
24055 Porosi ORD-11 Tap _ Antimony - <5.0 - 0.2 - -
20199 Old Mines ORD-150 Fauget Iron - <80 - 32 -- —
30541 QOld Mines ORD-140 Eaucet Iron - 2 - 34 -- -
123 Potost ORD-14 Tap Iron 2 - 45 - - -~ 300
555 Potosi I ORD-103 Faucet iron <80 - 34 -- - ~
24055 | Potosi | ORD-11 Tap Iron ~ - 47 - —
20199 Old Mines ORD-150 Faucet Manpganese -- <5.0 = 0.38 - --
30841 Old Mines ORD-140 Fateet Manganese - z - <50 - -
123 Potosi ORD-14 Tap Mangranese <5.0 - <5.0 - - — 50
535 Potosi ORD-103 Faucet Manpanese 13 = <5.0 - - -
240355 Potost ORD-1! Tap Mangancse -- 1 - <5.0 -- -
20189 1 Old Mines ORD.150 Faucet Thallium - <1.0 - <10 - =
30541 Ol Mines ORD-140 Faucet Thallium - <10 - <1.0 - -
123 Potosi ORD-14 Tap Thailium <10 - 0.15 - - - 2
555 Potest ORD-103 Faucet Thalliom <10 - 9.1 - - -
24055 Potosi QRD-11 Tap Thallium - <1.0 -~ 0.43 -+ —
—: Sample Not Analyzed
<2.0: Non-Detect, Sample s less than the Reportisg Limit
ND: Non-Detect
20: Sample exceeds the ML

Table 3.6.2
Pilot Program for
Selecti .
He g POV Do
43/323
(ugl}



Tahle 3.7.1

Pilot Program for Selection of POU Devices Comparison to Historte: Data
Analytical Results for Lead (ng/L}

T Dikwatved Metai (Fuucct) “Tatal Metaly (Faurgt) Dixwnlved Metols (Tap) Totnl Motals (Tap|
Lvent 1] POU Pl Study 1 POC Pilot Study 091308 121708 z 1 Carlron Fllter POU Filot $tady POU Filat Stady Carbon Fllter
Property [ | Property Location Ansiveint] AM 1CPMS AA 1CPMS [ 1CPMS 1CPMAN AA AA CPMS
Yemry 2008 2iMks 2009 2005 2008 2006-2007 2008 2009 2009 2008 2008 2008 2008 { 2009
Analyte Purged p Purged Purged Cnpurged Parged Purged Purged Purged Purged Urparged Parged Unparged | Porged 2008) | Preged * Lapurged Unpurged
20158 Rizhwoods Lond a7 Fr M2 39 36 - . 28 #7333 - - - = - . . — _ -
40015 Richwoods Land 0.7 «).2 - <0.2 <02 - g 234 - 0.2 1 =<0.% <02 - - = - 1
40034 Righwoods. Land. ¥ [ 10.3 1 12 - - 32K - ~ - - - -~ ~ = -
40140 Rlchwoods Lend EL 22 22 p - - 252 - - - - - = - —
0140 ! Richwooth Land 23 ~ 25 - -~ - B - - = - - - - - -
10159 Richwoods. Lond - .o - <0, - - A% - - - — - - - - - -
40150 ! Richwoods. Lond <03 H - - - - - - - - - N - = -
ap1se Richwoods Lood <02 - - <02 — - - -. - - - - - - - - .
ApL3e Righwoods Lond 0.2 - — <02 - - - — - — - . - - - ~ ~
20199 Ol Minen Lood 14 14 - 1% 14 152 - - - — - - — - - -
30050 Old Mines Lead 20 = 214 n ) 3] - - 214 — - - - - - - - - -
20312 Old Mlnes Laad s a2 18 35 pid - - 189 - -~ - - - - - - -
30412 Ol Mines Load <0.2 <0, - <0 <0.2 - - 23.5 - - - - - - - - -
pTER Qld Mincs Lend 1L - - 17 - - - - - - - -~ - - - -
30313 ©Old Minew Leod 21 2! - 26 5 — - 25 - - - - -. - - -
30541 Old Minen Land M 36 - 36 T - - SR 6RRY - - - - - - - - = -
30924 Cid Mings Leoad 3 1 ~ 2 [ - - 795 - - - - -~ - - - -
10924 © 0id Mines Loud 7 - - 2 -~ - - - - - - - - - ~ — -
123 Potol Land 27 29 — Az 43 — 43,7 - 59,6 <0.2 k) 0.2 2 1 1 1 1 2.3
555 Poton| Lead O B — 91 .24 - n4 - — <02 <0.2 <0.2 2 1 - i - -
20012 Polos) Lead 1 32 — 2 32 172 - - . - - - - - - -
20428 Polosl Laad 14 1% ~ 16 5] 169 - - - - - - - - - -
20335 Folosi Lond 27 23 - as 23 2 - -- - - -. - - - - - -
20459 Potosi Lead 10 0.2 - E 4 3.7 - - - - - - - - - - -
20317 Potosl Lend k7] h M} A7 4 440 - - - - - . - - - - -
20594 Powsi Leud kel 7 76 [&] (2] - - 2 2 <0. 0.2 1 1 1.49 1.1 1.3
20508 Poos Lead e 53 - 55 48 - - - <0.2 <02 <0. 2 - - - - -
20613 Potow Lend 7 11 — 10 11 10 - - - <0.2 <0.2 0.2 <0.2 3 1 L ] 1
20868 Potont Leod 38 54 - &5 29 - n7 - .2 <0.2 .2 <02 1 1 1 ] 1
] Potoii Leod a2 ar - 0 X% — - s — - - - - - — -
242% ! Potosl Load 30 — - [ — - - -- - ~ - -~ - = — . —
24019 Potonl Lesd 62 61 - b [ ~ - 48 - <0.2 (.2 =0.2 ! ] 1 1M 1 1
24033 Potosl Lead 40 43 ~ 47 41 ~ - 472 - 1 [l 0.2 2 1 1.1 L 1 L
240547 Potosl Lead <02 - - <02 - - . - - - - - - - — - —
24080 Potox Lend 25 9 - 29 29 - - 1Y - - - - - - - - —
() Furmaee Creck Lend AN AR - Y £ - - - - - - - - - - -
[Nationn] Drinking Water Regulntions MCL for Lead: 15
20: Sampie exceeds the MCL
|- Snmple Not Annlyred
.2; Nan-Detect, Rerult less than the Reporting: Limit
1: Pield Duglicpte
[2r Uneofiened, undliered
5 Unsofioned
4 Softened
5: Samples taken from the oulride facet
0: Unflltered sample
7: Ficld Blnk
B: Reglon 7 EFA Laborutsry
*++: Metols by ICP
Huent presented inclode all avallsble bisone dat reiated to the 37 Propecry (D sampiod during the FOU Pilot Study.
Table 3.7.1
Plot Pro; for
G¥dion o1 70 Deves

44 n to Hloric Dats
Analytical Reaubts for Lead (ugfLy



Table 3.7.2

Pilot Program for Sclection of POU Devites Comparison to Historic Data
Analytical Resalts for Arsenic (ug/L)

Diissolved Metals { Faucet) Totnl Metals (Foucet) Dissotved Metals {Tup} Totat Metals (Tap)
Event TD: POU Pilot Study 1 POU Pilot Study 091305_121705 1 POL Pilot Stedy POU Pilot Study
Property ID | Property Location
Analyixe IcP ICP/MS iCP ICPMIS ICP/MS ICP ICP
ve.uf 2008 006 2007 2005 3006-2607 2009 3009
Anslvte | Purged Uny d Purged Purged Unpurged Purped Puried Tup Purged | Tap Unpurged | Tap Purged | Tup Unpurged
20158 Richwoods Arsenic <02 <02 1 <0.2 <0.2 - 10"/ - - - .-
40015 Richwoods Amsenic 0.2 <0.2 ~ <02 <02 - 1 <0.2 0.2 <0.2 <0.2
40034 Richwoods Arsenic <0.2 <0.2 1 0.2 <0.2 - 1 - - -
30140 Richwoods Aruenic <0.2 o - <0.2 <0.2 - 1 - - - -
0149 ! Richwoods Ansenic <0.2 -- - <0.2 - - -- - - - -
40159 Richwoods Arsenic - <0.2 - - <0.2 - { — - ~ -
40159 ° Richwoods Arvenic <0.2 - - .2 - u - ~ - — -
20159 ¢ Richwoods Arsenic <0.2 - - 2 - . - - - - =
10159 Richwoods Askenic <02 - - <02 - - .- - - - -
20199 Old Mincs Arsenic <0.2 0.2 - 2 <0 1 - ~ - _ L
30090 Ofd Minow Ansenle <C.2 <0.2 1 <0.2 0.2 - i — ~ — _
30312 Cld Mings Amenic <.z .2 1 .2 0.2 - 1 - e - -
30412 | G1d Miney Adnenic <0.2 <0.2 - <0.2 2 - 215 - - - "
a4’ Oid Mines Arsenic <0.2 - - 2 - - - - - - -
30513 Old Mines Amenic <0.2 2 - <0.2 <0.2 M 1 - . - -
0541 Cly Mincs Amcnic 0.2 .2 - .2 .2 - it - - - —
30924 ¢ Cld Mines Ansenic <02 2 - <0.2 0.3 N 1 - ~ Z N
30924 ° 0Old Minex Arsienic <0.2 - -- 2 .- . - - Z - -
123 Potosi Arsenic <02 2 -~ <11 - - <0, 2 <0.2 D2
555 Potesi Anienic <0.2 <0.2 - .2 - - <0.2 .2 .2 <02
20333 Potosi Anvezic 0.2 .2 - .2 1 L - - - -
20425 Potos Acienic <0.2 2 - 2 1 1 — - - _
20435 Potoai Arsenic <0.2 > - <0.2 1 1 -- - - -
20459 Potori Arsenic 1 ) - 2 1 1 - - - -
20517 Potoxi Arsenlc <0.2 <02 - 2 .2 1 1 - - - -
20594 | Powwi Arsenie .2 2 - 2 <0.2 1 1 <0.2 1 <02 <02
20894 ¢ Poxosi Amcnic H 2 - .2 <0.2 - - <0.2 2 2 <0.2
20613 Potos] Ansenic .2 4 - <02 <0.2 1 1 <02 <0.2 o <0.2
20868 Pototi Arsienic <0.2 2 -- <0.2 <02 - - 1 .2 <02 0.2
23428 Poioki Arseiic <02 2 - 2 12 - - - - -- -
2428 ¢ Pojosi Amsenic .2 - - <0.2 - -~ - -- - -
24019 Potasi Anieniz .2 <02 - 2 2 - - <02 .2 2 .2
24055 Potos Aruenic <0.2 <0.2 - 2 > s - 2 .2 2 <0.2
24058 ¢ Poton} Amcnic 2 - -- <0.r - - e - - - -
24080 Potori Arsenic <02 » - <0.2 .2 - - - - - -
636 Furnace Creck Arsenic .2 2 - 2 «<0,2 — - - - - _

Nutlonal Driaking Water Regulations MCL for Bariuny, 2000
20; Sample excoeds the MCL.

-~ Sumple Not Analyied

«<0.2: Non-Detect, Result loup thon the Reporting Limit
**: Metals by ICP

12 Fleld Duplicate

2: Unsoftened, unfiltered

3: Unsoftened

4: Softened

5: Samples tuken from the outside favcat

6: Unfiltersd sample

7: Field Blank

&: Reglon 7 BPA Laboratory

Events prercnred include all hixtoric data avalioble related tothe 27 Properey IDy sampled during the POU Pilot Study

Table 3.7,2
Piiot Pregram for
Tohtidh of FOU Devices

Ca to Historie Data
Analytical ﬁﬁ%r Arsenic (g}



Tabie 3.7.3

Pilot Program for Sclection of POU Devices Comparison to Historic Data
Analytical Results for Barium (ug/L)

Diwoived Metaly tacet) Totnl Motabs (Faucot) Dimsatved Victah (Top Total Metals {Top!
Event 1D POL Pllot Study 1 POU Pllot Study LIE_1I1705 2 1 Carbon Fliter POU Plot Roudy POU Plot Study Carban Fllter
Propetyll | Propecty Lacation Acalale o TCrA P TCPAS ior e ToPTS TCF Tce TCPAE
Years 2009 2006 2000 2005 2008 200020 2008 20 2004 2008 200K 2008 Fr
m Purged Un) Parped Purged l:ngmld Purged Purged Purged Purpid Tsp Puged | Tep Unputjed TnE Parped | Tap Unpurged Purged Pﬂgﬂ B Unpurged Lopurged *
20158 Ractrwoods Harlum 59 96 993 o2 954 — — 980+7/1010 - — - - — - - = -
40015 Rictwoods Barium 39 56 ~ 39 59 — - 714 — 13 9 13 ) - ~ - 323
400M Richrwoods ‘Barlom 463 48 424 463 438 - — 436 - - — — - ~ - -
40180 Richwoods Barium 173K 1751 1725 1755 - - 1750 o - - - - - - - ~
40140 Rizhwoods Batiom 1757 - 171 - -~ — - - ~ = - = - - -
40159 Richwoods Barium ~ <02 B - P - - 783 — - - — - — - -
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4.0 Selection of Point-of-Use Devices

This section summarizes the data from the sampling effort conducted during the pilot program

and presents a selection of potential POU devices.

4.1 Summary of Contaminants Detected

Table 4.1 shows the compounds from the 27 sites that were detected at levels above their
1espect1ve MCLs This table also shows the associated number of sites that were above the
MCLs for cach of the compounds Table 4 2 shows the anaiytlcai data for each pxope:ty for each

contaminant that exceeds the MCL

The majorlty of the s1tes momtored under the pllot plogiam requue POU dunkmg water
tteatment systems for lead (19 of 27 sntes) A small number of sites also reéquire treatment for
nitrate (2 s1tes), sulfate (l snte), E coli 2 sntes), bari lum (l srte), cadmlum (1 s1te), antlmony 2
31tes) and TDS (3 srtes) because of MCL exceedences ' : s :

For the majorrty of the sntes the only contammant of concem is Iead Lead can be lemoved at
the kttchen tap by usmg a vauety of POU devaces mcludmg adsor ptlon filters and Reverse
Osmoms (RO) systems Both of these systems are typlcally mounted in the cabinet under the
sink and treat only cold watel that is used f01 dunkmg and cooking In add:tlon to lead, RO
systems can also tleat the other contammants ldentlﬁed in thlS study at concentlatlons above
thenMCLs . i SR i e

4.2 . Selecﬂon OfPOUDthces el

Black & Veatch Speclal Prolects C01 p (BVSPC) prepared a memorandum tltled "Pornr of Use
Techmea[ Evaluanon = Dr mkmg Water Trearmenr Sysrems ” (EPA Contlact No EP §7-05-06,
EPA Task O:del No 0036 BVSPC PlOJect 044763 Apnl 13, 2010) that compa:ed different
POU- tteatment techuoiog:es and plesented ‘the cost for each system Table 4 3 presents a
summary of those technologtes selected ﬁom thrs techmcal mem01andum as the devices most
sultable for the removal of Tead and’ the few other contammants detected dlumg this pilot
progtam Table 4.4 prov1des capltal and opelatmg and ‘maintenance (O&M) costs for the
different POU systems These costs were obtamed plmcnpally from the BVSPC teport and were
supplémented with cost information obtained frony other vendors for add-on system’¢omponents
(e.g., tanks, pumps) that are required for optimal operation of the selected POU devices. Table

GM-2
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4.5 presents capital, O&M, and lifetime costs of adsorption filter treatment systems, including
additional system components.

In addition to the BVSPC report, Shaw also reviewed EPA reports from the EPA Environmental
Technology Verification (ETV) Program. The POU systems recommended in this report have
been certified by NSF International (NSF). Additional information was also obtained from
knowledgeable contacts at vendors, installers, NSF, and EPA with experience in the installation
and operation of POU systems.

4.3 Operational and Installation Considerations

To investigate operational and installation considerations, an adsorption system and an RO
system was procured and installed in a typical under-the-sink cabinet at the T&E Facility. Figure
4-1 shows the installation of a Culligan Preferred 250 system along with a booster pump and an
accumulator. Figure 4-2 shows the installation of a Watts WP-4V RO system in a test mode.
This installation includes a booster pump, an accumulator, and a permeate pump. In addition to
lessons learned from the operation of these two test systems, a number of instailation and
operational considerations were identified from discussions with vendors, review of available
literature, and experience from other EPA-led field efforts. This section highlights some
identified considerations that may influence the final selection of a suitable POU device.

4.3.1 Faucet Pressure

The majority of homes in this study area are fed from well pumps connected to an accumulator
tank that is typically set to cycle between 20 pounds per square inch (psi) and 60 psi water
pressure. This pressure setting can result in a low pressure in the home that is further
exacerbated by the pressure drop across POU devices, intended to operate at the higher line
pressure that is typical of homes supplied by municipal water systems. Thus, a concern that has
been raised is the lack of water flow rate that is prbdilced from the POU systems and the
resulting additional time required to fill common household devices such as coffee pots. As can
be seen in Table 4.3, adsorption filter systems can treat more water per day than the RO systems,
However, additional equipment can be employed to improve the water flow rate through the
faucet.

RO systems are typically rated to operate at 40 psi feed pressure. Depending on the equipment at
the property (well depth, pump condition, etc.), the line pressure may not reach 40 psi. Since an
RO system will not operate below 40 psi, the addition of a booster pump (such as an Aquatec

GM-2
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6800 with a transformer and pressure switch) will increase the line pressure above 40 psi and
allow the RO system to operate as designed. Adsorption filter systems may not have the same
pressure requirement of RO systems; however, installations with low line pressure can also
benefit from the addition of a booster pump to increase the flow rate through the filter. A
booster pump will require a 120 VAC outlet under the sink that must be installed if power is not
already available at that location. The cost of this electrical supply is assumed to be included in

the installation costs.

4.3.2 Permeate Pump

Although not necessary for the operation of the RO system, a permeate pump can improve the
performance of the system. The Aquatec ERP 500 is powered by the hydraulic energy of the
reject water lost to the drain (no electricity required). The permeate pump forces product into the
storage tank, reducing membrane back pressure and maximizing the available feed pressure, The
vendors indicate that these pumps can reduce the reject water from the RO system by up to 80
percent. Other benefits of permeate pumps include higher delivery pressure, faster water
production, superior water quality, and extended filtes/membrane life.

A permeate pump was installed and tested at the EPA’s T&E Facility. The results of these tests
are presented in Appendix D. On average, the presence of a permeate pump improved the
permeate recovery (i.e., the ratio of permeate to feed water) by approximately 69% and reduced
the time required to produce 1 gallon of treated water by 43% relative to a system without a

permeate pump.,

On some RO systems, the post-filter is located downstream of the accumulator tank to remove
any possible taste and odor that may be imparted to the water from the bladder in the
accumulator tank. For such systems, a permeate pump placed on the line leading to the
accumulator tank would re’q'u'i'ré that the post-filter be bypassed. An example of such an
installation is the Watts Premicr WP-4V unit that was installed and tested at the T&E Facility.

4.3.3 Accumulator Tanks

Because RO systems produce water at a much slower rate than adsorption systems, they include
an accumulator tank that is located under-the-sink to store treated water. The accumulator tank
stores water until it is needed and is pressurized to deliver water quickly. Afier the tank is
emptied, it is slowly refilled by the RO system.
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Including an accumulator tank under the sink with an adsorption system would improve the flow
rate of treated water from such systems. As in an RO system, the water would flow through the
adsorption filter at its normal treated flow rate of approximately 0.5 gailons per minute (gpm)
and would be stored in the pressurized accumulator tank. When water is needed, the water flows
out of the accumulator tank at a rate of [ gpm. The accumulator tank would then be refilled as
the water is treated by the adsorption filter. The filter media and manifoids control the flow rate
of the water through the adsorption filters (rather than the faucets), so that the water will have the
requited residence time in the media before filling the accumulator tank. However, water quality

may detertorate in the accumulator tank with infrequent use,

4.3.4 Faucet Flow Rate

The U.S. Department of Energy recommends a flow rate of 1 gpm at a kitchen faucet for
efficient use of water. Including a booster pump and a permeate pump should ailow the POU
device faucet to flow at this rate when the accumulator tank is full. As the accumulator tank
empties, the flow rate is expected to drop until the flow reaches the maximum operating flow
rate for an adsorption filter (approximately 0.5 gpm) or almost stops as in the case of an RO

systein.

Alternative system designs are also available to increase the flow rate through the POU systems.
These systems are also shown in Table 4.3. As described above, an adsorption filter can be
connected to an accumulator tank to increase the flow rate through the faucet. This will increase
the flow through the faucet for approximately 5 minutes. After 5 minutes, the flow will decrease

to approximately 0.5 gpm.

If two adsorption filters are mounted in parallel, the system will continuously generate water at
twice the rated flow rate for a single filter. This increased flow rate could be used to replace the
entire cold water supply to the kitchen sink, estimated at 10 gallons per day (gpd) based on the
capacity of the units selected by BVSPC; however, this will increase the frequency with which
the adsorption filter system cartridges will need to be replaced, as shown in Table 4.5. This will

increase the cost of use for this setup.

There are also higher flow RO POU units, as shown in Table 4.3. Excel Water manufactures
undersink RO systems that are rated for 50 gpd and 100 gpd. Both of these units include an
accumulator tank that is located under the sink. A small whole-house RO system, rated for 250
gpd, includes a much larger accumulator tank. This system could be used to supply all of the
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cold water to the kitchen sink, but it is too large to be mounted under the sink. A new system,
the “GE Metlin Tankless RO System”, is small enough to be mounted under the sink, but it does
not require an accumulator tank. In fact, a pressurized storage tank will create backpressure on
the system that will reduce performance. This system is rated for a continuous flow of 0.5 gpm
(720 gpd) of treated water.

4.3.5 Water Hardness

RO systems are designed for water hardness of 10 grains per gallon (171 mg/L CaCOs3). For this
water quality, the RO membranes have an estimated life of 3 to 5 years. The average water
hardness of the 27 properties monitored during the pilot program was approximately 350 mg/L
CaCO0s. At this hardness level, vendors project the membrane life expectancy of RO systems to
be shortened from 3 years to 1 year. Because the hardness level does not affect adsorption
filters, the lifetime costs for the adsorption filter units is unaffected by hardness. Table 4.5
shows the capital cost, annual O&M cost, and lifetime costs for replacing the membranes every 3

years, every 2 years, and annually.

An alternative to replacing the membranes more frequently is to install a water softening system
with the RO system. Several types of POU water softening filters (Everpure, Doulton USA,
Applied Membrane Filters, Pentek) can be used to reduce the water hardness entering the RO
system. A Pentek WS-10 water softening cartridge costs approximately $20
(waterfiltersonline.com). The 6apacity of this cartridge is 750 grains of hardness. The average
hardness of the samples collected for the pilot prograrlnl was approximately 20 grains per gallon,
With an estimated annual water use per home of 480 geillons/year (BVSPQC), approximately 13
water softening cartridges would be required annually. This would result in an annual cost of
$260 for water softening cartr idges, much higher than the cost of any of the RO membranes
fisted in Table 4.4. Also, it would be much more mconvement than changmg a membrane
cartudge annualiy This increased cost and maintenance make the optlon of mstallmg a POU
water softener Implacttcal However, if a location aheady has a whole-house water softener
installed, the hardness of the water treated by the RO system would be reduced and the RO
system would also reduce the sodium content of the softened water.

4.3.6 End-of-Life Indicator Devices

Each of the POU treatment devices evaluated in Table 4.3 has an end-of-life indicator, with the
exception of the Culligan Preferred 250, The end-of-life indicator notifies the resident when
maintenance is required fo keep the unit operating properly. The majority of units include a
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timer and an indicator light to remind the user to change filters, cartridges, membranes, etc.
When an adsorption filter is exhausted, the unit will still allow water to flow through without
adequate treatment, thus resulting in MCL exceedences without any warning to the resident.

RO units also use lights to indicate that the prefilter should be changed. However, the water
produced by an RO system continues to be adequately treated even if the filters are not changed.
The flow rates from these units will typically decline as the membranes deteriorate or become
fouled with scale (from hard water),

Three units -- two units from Adedge Technologies and one unit from Aqua Pure DWS1000 --
include a mechanical countdown shut-off device to stop the flow of water through the filter when
maintenance is required (i.e., the cartridge needs to be replaced).

A third-party shutoff device based on the volume of water treated is available from
Freshwatersystems.com. Termed the “Waterminder”, the system is available to monitor a total
flow-through capacity of either 1800 gallons or 3800 gallons. The system can be adjusted in
100-gallon increments and can be restarted as required.

Because the Culligan Preferred 250 does not have an end-of-life indicator, the adsorption filter
must be changed at a predetermined time, or a flow totalizer (such as Grainger No. 3FKPI,
$146) could be installed with the filter. This cost has been included in the capital and annual
total costs in Tables 4.4 and 4.5. However, if the adsorption filter is changed on an established
schedule (similar to units that have a time-based indicator, rather than a flow-based system), the

cost of the flow meter could be eliminated.

4.4 Maintenance and Monitoring

After the POU treatment units have been installed, the units will require regular maintenance and
sampling to ensure their effectiveness. The frequency of maintenance and monitoring will

depend on the systems procured for instaliation.

4.4.1 Maintenance

The presence of a local vendor capable of providing installation support and any required
maintenance support may reduce O&M costs and be a favorable consideration during the
selection of appropriate POU systems for Washington County. The manufacturer’s maintenance
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procedures and schedules should be followed to ensure the best performance from the systems,

Some likely maintenance procedures include the following:

e POU systems are not to be installed on hot water lines. They are only meant to be
installed on cold water supply lines.

e Water that has air bubbles and has a cloudy appearance is typical after installation; the
bubbles and cloudiness should disappear after water runs through the system.

s Replace the filters/membranes according to the manufacturer recommendations (based on
time or volume of water treated.

e When replacing the filters/membranes, close the water supply to the filters/membranes
and open the faucet to relieve the pressure.

¢ A small amount of water may leak from the tubes, filters, membranes, etc. A towel can
be used to clean up the water.

* Replace the battery in the faucet to remind about the filter replacement (if applicable).
¢ Reset the auto-shutoff device (if applicable).
¢ Record the water volume on the totalizer (if applicable).

¢ For RO systems, fill and flush the accumulator tank 3 times during the initial startup and
after replacing the membrane.

¢ Sanitize RO systems annually.

¢ Check the air pressure in the accumulator tank when the tank is empty of water.
Supplement air pressure if needed.

o Ifthe RO system will not be used for more than 2 months, turn off the water supply to the
system, drain the accumulator tank, and remove and store the membrane in the
refrigerator. '

e  With new adsorption systems, open the filtered water faucet and allow fine carbon
particles to purge from the cartridge. Close the faucet when “fines” (carbon particulates)
are no longer visible in the filtered water, approximately 10 minutes. E

4.4.2 Monitoring

Following installation of POU systems at various homes, a monitoring network to establish
proper function of the system could be desirable after the first year of operation. Thereafter,
based on the results of the monitoring program, a changeout schedule for various replacement
components (such as filters or membrane) could be established, eliminating further monitoring
efforts.
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A representative of NSF stated that a problem occasionally arises with units being assembled
improperly at the factory. Therefore, monitoring the unit soon after installation should ensure
that the unit was assembled and installed properly. Thereafter, the sampling frequency could be
reduced.

4.5 Comparison of Adsorption System and RO Systems

The following table provides pros and cons of adsorption filters and RO systems for treating the

contaminants detected during this study:

Adsorption Filter

RO System

Less complicated.

More complicated (multiple cartridges).

Only treats water for lead.

Treats a wider variety of contaminants.

Less maintenance {only one or two cartridges).

More maintenance with multiple cartridges.

Not affected by hardness.

Hard water can reduce membrane life by up to
33%.

Less expensive to operate. Filter cartridges are
cheaper.

More expensive {o operate especially if
hardness results in annual membrane
changeout.

Higher flow rate (up to 1 gpm when installed
in parallel).

Lower flow rate. Flow rate can be sporadic
while accumulator tank fills.

System  could experience contaminant [ Less likely to have contaminant breakthrough
breakthrough if the filter changeout schedule is | even if scheduled maintenance is not
not followed., performed.

A theoretical understanding of the treatment mechanism of adsorption filters and RO systems in

provided in  Appendix  D.

This

information was extracted from

http:/Avww.explainthatstulf.con/howwaterfilterswork himl.
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Table 4.1. Compounds Detected Above the Drinking Water Maximum Contaminant Level
in the Pilot Program

Number
Compound, units of Sites Maximum Det.ected MCLs

over Concentration

MCL
Nitrate, mg/L 2 17.4 10 (P)
Sulfate, mg/L 1 523 250 (8S)
E. coli, CFU per 100 mL 2 70 0(P)
Barium, pg/L 1 2145 2000 (P)
Lead, pg/L 19 99 15 (TT)
Cadmium, pg/l, 1 6 5(P)
Antimony, ng/L 2 9 6(P)
TDS, mg/L 3 734.5 500(8)
(P) Primary MCL
(S) Secondary MCL

(TT) Treatment Technique
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Table 4.2
Pilot Program for Sclection of POU Devices
POU Sample Results Greater than the MCL

Dissoived Metals i ) Totul Metnls . E-Coli (e-coli per
Property ID | Property Locution Fuucet Purged el Faucet [npurged Fauecet Purged Fuucet Unpurged Anlons {mg/L) T?‘:L? nolved tl)ﬁ)ml_‘r P
Lead | Burium | Cadmium ] Antiony | Lead | Burlum | Cadmium | A Lead | Barium | Codmium | Antimony | Lead | Barium | Cadminm | Ant Nitmge | Suitate | So0an el e | Dupliome
20135% Richtwoods 17 999 <04 <.l 40 994 Dl H 3¢ 992 <0 t 3 [ <0 <.l 1.006 4,209 284343 ) [
40018 Richwoxxds <0.2 59 <04 .l <02 56 <04 <2.0 2 55 04 <1 <02 59 <04 <.t 0.050 150.865 393264 0 0
40034 Ricliwoods ] 163 | <0a <21 9 466 i | 7 463 <0.4 <1 12 44 <04 <l 5510 | 12658 175,332 0 7
a0149 Rickwoods 25 1748 <0+ < 22 1751 04 o« 22 1745 <0.d <1 < 1755 .4 <.l 1.207 6.187 300.851 [ F]
40149’ Richiwoods 23 1747 <04 = - - | - F5 1723 0.4 <2, - - - 1.299 6.180 296444 i} 0
49159 Richwood — - | - n <02 2 04| <l - —~ ~ - <z 2 | <04 1 - | = _ _ _
401597 Richwoods <0.2 2 | <0 <21 - - - 1 - <02 <0.2 0.4 <21 - -1 - - 1.656 | {1.379 408368 0 o
wolssT Richwoods B 520 | <04 | <l ~ - - - <02 520 @i | <d - - | - - 2257 | 11853 303279 0 o
40159° Richwoods 2 M5 | <04 <l - - - | - D2 439 <04 <l = - - - - ~ - =
20159 Old Mincs 14 2127 <4 2l ] 14 245 <0.4 <l 13 2122 0.4 <1 14 2140 <04 <.l 3985 5.650 335,366 ] 0
30080 Old Mines 20 1087 1 <04 5 21 1154 <04 4 22 1092 <.t H 14 1109 <B.d 4 0434 5.746 333,071 0 0
30312 Old Mines 38 306 <04 <.l 2 309 <O <.l a2 415 <0t <21 33 ETH <04 <2.1 65451 10.692 349.795 0 7
3412 Cll Minen <02 1 <04 4 <02 1 0.4 4 <02 1 0.4 4 <02 2 0.4 5 <0038 | 34565 626439 0 0
apdre” Old Mines il 53 <0.4 3 - - - - 17 53 =0.4 5 = = = - - - - - -
30513 Old Mincs 28 234 04 | 2l o8 242 0.4 .1 26 231 <0.4 .1 28 247 <0t 2.1 13939 | 31283 431,500 i 1
30541 Old Mines 34 806 | <04 ol 16 $05 <04 <.l 6 800 <04 <. 3 803 <04 2.1 0.992 —1_5.097 295.068 0 0
30924 Gkl Mines 3 1027 4 =% 3 951 3 <21 2 1032 4 <.l 3 953 3 1 2081 {10931 342,108 0 0
ngaL” Old Mines 7 1043 3 2.1 - - - - 2 1048 3 2 - - - - 2076 [ 11131 346,465 0 n
123 Potosi 7 391 <04 21 2 4350 0. <21 a2 394 <04 <2l 43 455 1 <.l 3389 [ 12894 332,590 0 0
555 Folosi 30 1430 1 <2.1 86 1413 L < &1 1428 1 <1 57 1404 1 <.l 0963 | 10916 262,500 0 [}
20332 Polosi 2 395 ! <21 32 400 1 =h 2 392 1 <21 32 398 1 <1 0520 6.765 433,080 0 ]
20423 Patosi 14 181 1 <.l 15 177 ! <21 16 183 1 =5 18 153 1 <.l 6978 | 10.197 405.5% T 20
20435 Polost 27 131 ] <21 - 131 & <.l I 133 & <nl L 131 g <.l 0.053 22078 334,940 [+ 0
0439 Potasi 10 11 2 <21 02 11 2 <.l E] 1o 2 <21 4 11 1 <21 0498 [ s22.706 734,500 [ 0
20517 Potus] ] 208 <04 2.1 M 203 0.4 <0 M 207 0.4 <.l ) 206 D4 <21 3331 | 24931 489,110 5 0
20594 Polosi 77 233 1 <. k) 233 L <.l Tt 29 1 <1 83 238 1 <1 0,555 7370 351,172 g 0
20594 ! Potosi 59 232 <0 <1 53 24 3 3 58 229 1 <21 48 240 1 <. 0498 7222 143,276 [ 0
20613 Polosi 7 463 <0.4 <1 13 488 <04 <21 0 467 <0.4 <1 il 439 D4 | 2 0372 7,256 187400 i 0
20863 Potosl 38 16 1 <l 54 92 1 <.l 43 50 1 <1 2y 2 2 <2l 17,352 | 43901 493927 0 0
adezs Potosi 2 277 i = 41 273 1 <.l 30 277 ! <l 36 272 1 <1 034 | 26454 399591 0 )
23428 Poloki 30 279 1 <2.1 - - - - 3 76 1 2,1 - - - - soz2 | 26377 402479 0 0
24019 Potosi 62 4 4 2.1 61 244 <04 <1 0 244 <0.4 <.l o 243 <0.4 = 0.550 6,363 281624 0 0
24055 Potas] 30 1135 <0.4 <21 45 1187 <0t <21 47 18] <04 <.l 4 1179 <04 <.l 1,723 [ 11044 316,000 0 0
240557 Potosi <0.2 4 i 2.1 - — - <0.2 4 I <21 —~ - — - <0038 0,289 0.000 0 Q
24080 Potori 25 1321 0.4 5 20 1307 <04 [ 20 1313 <0.4 4 N 1306 <04 <21 1.020 5.243 262.151 0 0
636 Fusnuce Creck a8 443 .4 <1 48 436 <04 <.l 4% 443 <0.4 <21 & 434 <04 <. 0857 | 13869 330.32% 0 4
Count of Properties > MCL 21 1 1 i 19 1 1 1 ot 1 1 [ 20 1 1 0 2 1 3 2 1
Nationa! Drinking Water Regulations MCL for Lead {15), Barium {2000), Cadmium (5), Antimony (§), Nitrata {1, Sulfate (250), TD'S (500). E~coli ()
20: Sample exceeds the MCL
—: Sople Not Analyzed
<0, Non-Deteet, Reault less than the Reporting Limit
1: Fleld Duplicate
2: Unsoftened, undiliered
3: Unsollened
4: Softencd
5: Sumpled taken from the outside foucet
6: Uniitiered rample
7 Fleld Blank

Tabled2
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Table 4.3. Proposed POU Devices for Treatment of Nitrate, Sulfate, E. coli, Barium, Lead, Cadmium, and TDS

Process Certified/
Contaminants Filtration § Recommended )
8 8 = o @ w Flow Service
g & .g oy w & ™ g a Rate Cycle
Treatment Options and Manufacturer's Listing S 2 u8f BLI2 x5 8 3 2 5 5| @ {gal)
Membranes:

Reverse Osmosis (ROWFitter Devices 1-3 years
Watts WP-4V X X X X X %X xix o 0 X X X 9.1 Filters -~ annual
GE Profile PXRQ15F X X X X X X xIx S 0 X X X 11.2 Filters - annual
Whirlpool WHERZ2S
(aka Sears Kenmore Liirafiter 50C) X X % X X x x]|x o Q X X X X 14.5 Filters - annual
Pentek RO 3500 X X X X X x x]Xx o 0 X 7.6 Filters - 6 mo.
Agua Pure AP RO 5500 X X %X x x x|x o0 X 11 Filters - 8 mo.

|High-Flow RO Devices
Excel Water 5-Stage RO System X X X X X x x]x X X X X 50 Filters « annual
Excel Water High Capacity 5-Stage RO System X X x X X %X x]x XX X 100 Filters - annual
Excel Water Compact Wall Mount 250 GPD X X X X X X xX]x 250 Filters - annual
GE Merlin Tankless RO System X X x X x x x|]x X % 720 Filters - 6 mo,

Adsorption/Filter Systems

Under Counter Reaular
Culligan US-EZ-4 X 7 X XIx X 720 500
Pentek 1500 7 X X X 720 1000
Agua Pure DWS1000 X 7 x_ x xkx X 864 525
Kenmare (2 Stage Dual) 38461 X 7 x X xXEx X 864 1000
Kenmore (2 Stage Eiite) 38501 X 7 X X XEx 720 280
GE Smart Water GXSV65F X ? x xXfx 864 1200
Whirlpeel (Dual Filter WHEDZC X 7 X xix 864 270
Culligan Preferred 250 X X X X 720 1,000

Under Counter Specialty - Arsenic
Adedge (two Stage} EMC25271001 X ? Xx|x x xix 720 1,000
Adedge éone Stage) PlUs-AS-FE-FID X X X X1 X 7440 560

Notes and Abbreviations

Applicability Certifications
x - applies to criteria listed NSF - National Sanitary Foundation, International
? - not NSF tested, but similar to lead WQA - Water Quality Association

Others - Consumer Report

Contaminants ETV - Environmental Technology Verification Program
Ba - barium
Pb - lead
Cd - cadmium " RO Design Considerations (B&Y Repo
TDS - total dissolved solids Hardness < 171 mg/l CaCG;

Fe < 100 ugl

Pry X - prima - ootional Mn < 100 ugfi
RO - reverse osmosis -~ TDS < 2000 mg/l
1X - ion exchange (inciudes only cartridge-type filters) Inie! Pressure: 40 - 100 psi
MF - mechanical filtration
SBAC - solid block activated carbon
AA - activated alumina
IBS - iron-based sorption
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Table 4.4. Capital and Operation and Maintenance Costs for Proposed POU Treatment Units

Capital Cost O&M Costs
Purchase| Booster] Permeate| Pressure Filter Membrane}
Treatment Options and Manufacturer's Listing Price| Pump®] Pump®|  Tank®] Waterminder®| Installation®] Cost® Cost®
Reverse Osmosis (RO)/Filter Devices’
Watts WP-4V $270 $125 $60 $100] %50 §70
GE Profile PXRQ15F $300 3125 $60 $100( §$100 $90
Whirlpool WHERZ2S5 '
(aka Sears Kenmore Ultrafilter 500} $210 $125 $60 $100] $80 $60
Pentek RO 3500 $270 $125 $60 $100] 354 $102
Agug Pure AP RO 5500 $410 $125 $60 $100] %93 $139
High-Flow RO Devices
Excel Water 5-Stage RO System $307 $156 $100] $81 $87
Excel Water High Capacity 5-Stage:RO System $747 $156 $100] 3171 $109
Excel Water Compact Wall Mount 250 GPD $4,265 $100] 366 $248
GE Merlin Tankless RO System $400 $250 $100]  $92 $500
Adsorption/Filter Systems
Under Counter Regular
Culligan US-EZ-4 $119 $156 $50 $26 $508 353
Pentek 1500 ' $175] 8156 $50 $26 $50] 837
Aqua Pure DWS1000 ' $319 $156 $50 $50{ $103
Kenmore (2 Stage Dual) 38461 $106 $156 $50 $26 $50]  $52
Kenmore (2 Stage Elite} 38501 $150 $156 $50 $26 $50] 364
GE Smart Water GXSV65F $171 $156 $50 $26 $501 43
Whirlpool (Dual Filter) WHED20 $161 $156 $50 $26 $501 %57
Cuiligan Preferred 250 ' $125 3156 $50 $26 $501 $70
Under Counter Specialty - Arsenic
Adedge {two Stage) EHC25271001 $377] _ $156 $50 $50{ $92
Adedge {one Stage) Plus-AS-FPB-PID $471 $156 $50 $50] $141
¥ Unless otherwise stated, data from the April 15, 2010, Biack & Veatch Report were used.
b Aquatec 6800 booster pump, transformer, and pressure switch from Freshwatersystems.com (<50 gpd)
Aquatec 8800 booster pump, transformer, and pressure switch from Freshwatersystems.com (>50 gpd)
Variable speed 3-4.0 gpm 65 psi 115 V UL pump from Freshwatersystems.com
NOTE: Booster pump is hot reguired if the fine pressure is greater than 40 psi.
¢ Aquatec ERP 500 permeate pump from Waterfiltersonline.com
@ 4 4-gallon pressure tank (#R0-132) from Freshwatersystems.com
® Cost of Waterminder 1800 or 3800 from Freshwatersystems.com (same price)
" Cost of Culligan Preferred 250 from Waterfilters.net
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Table 4.5. Capital Costs, Operation and Maintenance Costs, and Lifetime Costs of Adsorption Treatment Systems

Q&M Costs
Capital Cost Filters Cost
. Purchase; Booster| Pressure Frequency Q&M 1yr 3yr Syr 10 yr
Treatment Options and Manufacturer's Listing . Price” Pump® Tank®| Waterminder®| Instaflation®] Cost’| (per year)’] Capital | (annual) | (total) (total) (total) (total)
[Adsomption/Filter Systems - Low Flow Systems
(one filter, rated at 0.5 - 0.6 gpm @ 60 psi)
Under Counter Reguiar
Culligan US-EZ-4 - $119 3156 $50 $26 $50] 853 2] 3401 $108 $507 $718 $931 $1.461
Pentek 1500 3175 $156 $50 $26) $501 337 2| 3457 $74 $531 3678 $827 $1,197
Aqua Pure DWS1000 $319 $156 $50 $50] $103 2] 8575 $206 $781 $1.193 | $1605 | %2635
Kenmore (2 Stage Dual) 38461 $108 $156 $50 326 $50] 852 2l 3388 $104 $492 $700 $908 $1.428
Kenmore (2 Stage Elite) 38501 $150 5156 $50 $26 $50] S84 2] %432 $128 $560 $816 $1.072 | $1.712
GE Smart Water GXSVB5F $171 §156 $50 $26 $50] 843 2| $453 326 8539 $711 £883 $1.313
Whirlpool (Dual Fiiter) WHED2( $161 $156 $50 $26 $50] 857 2] §$443 $114 $557 $785 $1.013 $1,583
Culligan Preferred 250° $128 $156 $50 $26 $50] $70 1] $407 $70 $477 $617 $757 $1,107
|under Counter Specialty - Arsenic
Adedge (two Stage) EHC28271001 8377 $156 $50 $50] 892 1] $633 3106 $739 §951 31,163 | $1.693
Adedge (one Stage) Plus-AS-PE-PID 5471 3156 $50 $350] 141 1 §727 $108 $333 $1.045 | $1.257 | $1.787
Adsomtion/Fiiter Systems - High Flow Systems
(two filters, rated at 1.0 - 1.2 gpm @ 60 psi)
Under Counter Regular
Culligan US-EZ-4 $238 3156 $26 $100] $53 8l %520 3424 $944 $1,792 | $2.840 | %4,7680
Pentek 1500 $350 $156 $26 $100] §37 4] $B632 $148 §780 $1.076 | $1.372 | $2142
Aqua Pure DWS1000 $638 3156 5100] $103 6] $894 3618 $1.512 | $2.748 | $3.984 | 3$7.074
Kenmore (2 Stage Dual} 38481 $212 $156 $26 3100F  $52 4] 5494 £208 $702 $1.118 | 81,534 | $2.574
Kenmere (2 Stage Elite) 38501 $300 $156 $26 $100f  $64 14] $582 $896 $1,478 | $3,270 | $5,062 | 39,542
GE Smart Water GXSVE5F $342 $156 $26 £100f  $43 4] 35624 $172 $796 $1,140 1 $1.484 [ 352344
Whirlpool (Dual Filter) WHED20 $322 $i58 $28 $100F  $57 14] $604 $798 $1.402 | $2998 | $4.504 | $8.584
Culligan Preferred 250° $250 $156 $26 $100F  $70 4] $532 $280 $812 $1.372 1 81932 | $3.332
Under Counter Specialty - Arsenic
Adedge (two Stage) EHC25271001 §754 $156 $100F $92 4] $1.010 $1086 $1,116 | $1,328 | $1,540 | $2.070
Adedge (one Stage) Flus-AS-FB-PID : $942 $156 $100] $141 4] $1.798 £106 1,904 | 51,516 | 51,728 | $2.258
* Unless otherwise stated, data from the Aprif 15, 2010, Black & Veatch Report were used,
P Aguatec 8800 booster pump, transformer, and pressure switch from Freshwatersystems.com (>50 gpd)
NOTE: Booster pump is not required if the line pressure is greater than 40 psi,
© 4 4-gallon pressure tank (#RO-132) from Freshwatersystems,com
¢ Cost of Waterminder 1800 or 3800 from Freshwatersystems.com
 Cost of Culligan Preferred 250 from Waterfilters.net
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Table 4.6. Capital Costs, Operation and Maintenance Costs, and Lifetime Costs of RO Treatment Systems

3 Yr Membrane Replacement 2 Yr Membrane Replacement 1 Yr Membrane Replacement
Annual Annual Annual
] Capital | Q&M 1yr Syr 1 10y 0&M | 1yr Syr 10yr ] O&M 1yr Syr 10yr
Treatment Options and Manufacturer's Listing S Cost Cost | {total) {total} | (total) | Cost (total) {total) | (total) Cost {total) (total) (total)
Reverse Osmosis (RO)Filter Dewces : L - o ' i '
Watts WP-4V - B : “lE $555 $73 $628 $920 $1,285 | &85 $640 $980- 51,405 $120 3675 $1,1585 $1,755
Gt Profie PXRQ1SF : $585 $130 $715 $1,235 | $1.885 3145 $730 $1.310 $2,035 | $190 5775 $1,535 32,485
Whirlpool WHERZS — T S PR B - . T — g e e -
{aka Sears Kenmore Ultrafi !ter 500) o 1 8495 $100 $595 $995 $1,493 $110 $605 $1.045 51,565 | $140 $635 $1,195 $1,895
Pentek RO 3500 ™ s 3555 | 8105 $660 | $1,080 $1,605 $156 §711 $1,335 $2.115° $207 $762 $1.580 $2,625
Agua Pure AP RO 5500 ) - - §695 $232 $927 $1,855 $3.018 $256 $951 $1.875 $3.255 $325 $1.020 | $2.320 $3,945
High-Flow RQ Deviges
Excel Water 5-Stage RO Systern i $563 $125 $688 $1,188 $1.813 3168 $731 $1,403 $2,243 $212 $§775 $1,623 $2,683
Excel Water High Capacity 5-Stage RO System | $1,003 $226 $1,229 | $2,133 $3.263 $280 $1.283| $2.403 $3.803 $335 $1.338 | $2.678 $4,353
Excel Water Compact Walf Mount 250 GPD = | $4.365 $149 $4,514 | $5.110 $5,855 $190 34,555 | $5.315 56,265 $314 $4,679 | $5,935 $7.505
GE Merlin Tankless RC System ~ 8750 $259 $1.009 | $2,045 $3,340 $342 $1.092 | $2.460 | 34,170 $592 $1,342 | $3.710 $6,670
NAP-AIR\WPROJECTS\USEPATSENWA 15_Metals\Revised Final ReportiRevised Final Report CD\Tables 4.3 - 4.6 Proposed POU Devices_revd.xis GM-&}J?.M o]
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Figure 4-1. Typical Adsorption POU Undersink Installation
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Figure 4-2, Typical RO POU System (not undersink inst

N -

alled)

Flow Meter

Booster
Pump

Permeate

“ Pump

Reverse
Osmaosis

Feed Tank -
and Pump

Accumulator
Pump

GM-2
83/323



Revised Final Report

Water Analysis and POU Device Selection in Mine Waste Areas
May 2010

Page 5-1

- 50 CO"CIusrons el

' .-:::' The prlot progr am samplrng effort conducted for thrs study encompassed 27 homes of the 348

_homes wrth potentrally contammated wells in the fOUi samplmg areas of Washmgton County,

-' MO These four areas rnclude Old Mrnes chhwoods Potosr and Furnace Creek. The analytical
data from water samples colleeted from these 27 fiomes are summarrzed in Table 5.1 which

: - " shows that 19 homes (70% of the 27 homes sampled) had lead concentratrons above the MCL of
o 15 ug/L Lead was found to be the predomrnant contammant exceedrng the MCL. However, up

to 2 homes showed barrum cadmrum antrmony, nrttate and E colr Ievels above their respective

Table 5. l presents a summary of hrstorreal data for the 348 homes located in thrs study area, The
i hrstorrcal data show that about 90% of the 348 homes had a lead exceedence above the MCL.

i _":."-:'_'The hrstoracal analytrcal data for the 27 homes mcluded rn thrs study showed reasonable

i agreement wrth the data obtained from analysrs at the T&E Facrhty Thus the analytical results

E .': 'of the prlot study may be reasonably extended to the 1ar ger study area

i Frgure 5 1 presents a ﬂow chart showmg a deersron methodology for selectrng POU devices and

add-on accessories based on the antrcrpated ‘contaminants, expected water quality, and line

i 'pressure Table 52 1dentrf' es the srtes m the four study areas that are potentral candidates for

i "'specrﬁc POU devrces based on the decrsron cnteua presented in Frgure 5 1. Details of the

. contamrnatron concentratron ieadrng to the POU selectron are presented in Appendrx A. For

- 'propertres wrth only lead an under-the counter adsorptron filter (such as the Culligan Preferred

L 250) is recommended However the addrtron of an accumulator tank under the sink can improve

e _. the water ﬂow rate through the faucet F:gure 5-2 shows a conceptual dragram for a typical

i 1nstallatron of an adsorptron fi iter

: 'For propertres wrth mult;ple contamrnants above the MCL an RO system (suclr as the Watts

WP-4V or GE Merlm) is recommended Dependrng on the lrne pressure, a booster pump and a
permeate pump’ would also be recommended Frgure 5-3 ‘shows a corrceptual diagram for a
typical mstallatron ‘of an RO unrt Figure 5 -4 shows a conceptual dragram for a typical
| rnstallatron ofa hrgh flow RO unit (GE Merlin).
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Revised Final Report

Water Analysis and POU Device Selection in Mine Waste Areas
May 2010

Page 5-2

Several installation and O&M considerations were also identified through this study.
Principally, adsorption systems were preferred where lead was the contaminant of concern
because of the higher flow rates associated with these systems along with the low cost of
operation (filter changes)., RO systems were identified as a necessary treatment device in homes
that showed the presence of other contaminants in addition to lead. However, RO systems
typically produced lower water flows and the membranes were prone to lower operational life in
the presence of the hard water typical of this region leading to higher operating costs.

This study also examined end-of-life indicator devices for the POU systems. Two types of
devices were potentially identified — a time-based indicator life and a flow-based resettable,
water shutoff device, A flow meter may also be used in conjunction with these devices to track
water usage and to schedule the manufacturers recommended maintenance procedures (including

replacement of various consumable elements).

Table 5-3 summarizes the performance specifications for typical Under-the-Sink POU devices
based on adsorption filters and RO Systems. This table provides a guideline for the selection of
a POU device based on site-specific preferences for flow rate and available line pressure. The

table also specifies recommended accessories based on site-specific conditions.

GM-2
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Table 5.1

Pilot Program for Selection of POU Devices
Analytical Results Sumnmary for the Households Targeted for POU Devices

Study Area

# of Properties in POU

# of Properties Exceeding the MCL

Study Area

als:

27

% of POU Study Area

Study Lead Barium Cadmium Arsenic
Richwoods 5 2 0 0 0
{0Id Mines 7 4 1 0 0
Potosi 14 12 0 1 0
Furnace Creek 1 1 0 0 G
: 1 1 G

% of Properties Exceeding the MCL____

% of Properties E

Lead Barium Cadmium Arsenic
Richwoods 18.52% 40.00% 0.00% 0.00% 0.00%
Old Mines 25.93% 57.14% 14.29% 0.00% 0.00%
Potosi 51.85% 85.71% 0.00% 7.14% 0.00%
Furnace Creek 3.70% 100.00% 0.00% 0.00% 0.00%
Totals: 106.00% 70.37% 3.70% 3.70% 0.00%
Study Area # of Properties T.argeted # of Prtfperties Exceeding the MCL :
for POU Devices Lead Barium Cadmium Arsenic
Richwoods 53 53 0 0 0
Old Mines 142 121 13 9 0
Potosi 152 140 4 3 0
Furnace Creek 1 i 0 0 0
Totals: 348 315 17 0

xceeding the MCL

Study Area % Of. §tudvArea lead: Barium Cadmium Arsenic
Richwaoods 15.23% 100.00% 0.00% 0.00% 0.00%
Old Mines 40.80% 85.21% 9,15% 6.34% 0.00%
Potosi 43.68% 92.11% 2.63% 1.97% 0.00%
Furnace Creek 0.25% 100.00% 0.00% 0.00% 0.00%
Totals: 100.00% 90.52% 4.89% 3.45% 0.00%
GM-2
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Table 5.2
Pilot Program for Selection of POU Devices

POU Selection Summary
Study Area # of Properties Targeted for Filter Selaction (# of Properties )

POU Devices No Filter Adsorption Filter RO

Richwoods 53 o] 53 4]
Old Mines 142 1 119 22
Potosi 152 7 138 7
Furnace Creek 1 0 1 0
Totals: 348 8 311 29

Filter Selection (% of Properties )

Study Area % of Study Area No Filter Adsorption Filter RO
Richwoods 15.23% 0.00% 100.00% 0.00%
Old Mines 40.80% 0.70% 83.80% 15.49%
Potosi 43.68% 4.61% 90.79% 4.61%
Furnace Creek 0.29% 0.00% 100.00% 0.00%

Totals: 100.00% 2.30% 89.37% 8.33%
GM-2
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Table 5.3. Typical Performance Specifications for Under-the-Sink POU Devices

POU Device | Typical Installation | Flow Rate Recommended Line Recommended | Capacity | Recommended
Type (gpm) Pressure Accessories Maintenance
Adsorption Single Unit Under- | 0.5 gpm 10 psi to 40 psi. Install Waterminder © | 500 to Filter
Filter— Low | the-Sink booster pump if rated flow shutoff device 1000 changeout at
flow option rate is not achieved. or other end-of- | gallons capacity
life indicator
Adsorption Dual Unit Under- 1 gpm 10 psi to 40 psi. Install Waterminder 1000to | Filter
Filter - High | the-Sink booster pump if rated flow shutoff device 2000 changeout at
flow option rate is not achieved. or other end-of- | gallons | capacity
life indicator
Adsorption Single Unit Under- | 1 gpm 10 psi to 40 psi. Install - Accumulator | 500 to Filter
Filter — the-Sink instantaneous, | booster pump if rated flow tank (4 gallon) | 1000 changeout at
Instantaneous 0.5 gpm : . - Waterminder - | gallons capacity
High flow steady-state rate is not achieved. shutoff device
or other end-
of-life
indicator
GM-2
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POU Device | Typical Instailation | Flow Rate Recommended Line Recommended | Capacity | Recommended
Type (gpm) Pressure Accessories Maintenance
Reverse Under-the-Sink 1 gpm 40 psi minimum. Install - Accumulator | No Sediment and
Osmosis — Installation instantaneous, | booster pump if this pressure tank (4 gallon) | exhaustio | carbon filters
Low Flow tailing off t0 0 | ;. 0 oo oitable. standard with | n ‘ integral to RO
gpm when RO system. capacity. ) call
accumulator - Filter unit typicaily
tank is empty. maintenance replaced at 6
Approximatel indicator month
y 10 gallons standard with intervals.
per day total RO systems
flow. - Permeate
pump optional ROlme?b:anes
to reduce trel::;lf cec at one
reject water ‘ot reel year
volumes and g;;;z;o on
ti =1
cycle times hardness.
Reverse Under-the-Sink Ranges from 40 psi minimum. Install -No No Sediment and
Osmosis — Installation 0.5gpmtol | booster pump if this pressure | accumulator exhaustio | carbon filters
High Flow gpm is not available. recorqmended no integral to RO
. for this system. | capacity. ) )
continuous _Filter unit typically
ﬂOW maintenance rep[aced at 6
depending on indicator month
water quality standard with intervals.
and time in RO systems.
service. RO membranes
replaced at one
to three year
intervals
depending on
hardness.
GM-2
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Flow Chart of POU Device Selection
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Appendix A

POU Recommendations Based on Historical Monitoring
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Appendix A

Pilof Program for Selection of POU Devices

POY Selection by Individual Property D

# of Samples Exceeding the Action Level

Muttiple

Propeity ID tocation Lead Barium Cadmium | Arsenic PoU Units? Comments
20002 Richwoods 1 [ 0 0 Adsorption Filter -
20004 Richwoods 1 1] -0 0 Adsarpkion Filter 2
20005 Richwoods 2 0 0 0 Adsorption Filter --
20006 Richwoods 2 0 o [1] Adsorption Filter -
20007 Richwootds 2 0 0 0 Adsorption Fifter -
20000 Richwoods 1 0 [4] 0 Adsorption Filter 2
20012 Richwoods 2 0 0 0 Adsorption Filter 3
20014 Richwoods 2 1] 0 0 Adsorption Fllter 2
20016 Richwoods 1 0 1] 0 Adsorption Filter ~
20018 Richwoods 1 0 0 Q0 Adsorption Filter —
20024 Richwoods 1 0 0 1] Adsorption Filter --
20028 Richwoods 1 0 1] 1] Adsorption Filter --
20031 Richwoads 2 Q Q 0 Adsorption Filter —
20032 Richwoods 2 ] 0 2] Adsorption Filter -
20051 Richwoods 1 0 0 [¢] Adsorption Filter -
20052 Richwoods 3 0 Q Q0 Atlsorption Filter -
20092 Richwoods 2 0 1] 4] Adsorption Filter -
20125 Richwoods 2 0 4] [ Adsorption Filter 4
20125 Richwoods 1 0 0 3] Adsorption Filter -
20127 Richwoods 1 4] 0 [¢] Adsorption Filter -~
20158 Richwoods 3 1] 0 1] Adsorption Filter -
40008 Richwoods 1 0 0 0 Adsorption Filtes -
40009 Richwoods 1 0 0 0 Adsorption filter 2
40011 Richwoods 1 0 0 1] Adsorption Fitter -
40012 Richwoods 1 0 0 Q Adsorption Filter —
40015 Richwoods 1 0 0 0 Adsorption Filter —
40034 Richwoods 1 0 0 0 Adsorption Filtes -
40040 Richwoods 1 0 0 0 Adsorption Filter -
40079 Richwoods 1 [¢] O 0 Adsorption Filter -
40084 Richwoods 1 0 0 0 Adsorption Filter -
40085 Richwoods 1 0 0 0 Adsorption Filter -
40087 Richwoods 1 1] 0 0 Adsorption Filter --
40088 Richwoods 1 0 0 Q Adsorption Filter —
40083 Richwoods 1 0 0 0 Adsorption Filter -
40115 Richwoods 1 [\ o 0 Adsorption Filter —
40120 Richwoods 1 0 0 0 Adsorption Filter -
40126 Richwoods 1 [#] 0 0 Adsorption Filter -
40128 Richwoods 2 0 0. 0 Adsorption Filter 2
40129 Richwoods 1 g 0 0 Adsorption Filter —
40131 Richwoords 1 Q 0 4] Adsorption Filter -
40139 Richwoods 1 0 0 0 Adsorption Filter 2
40140 Richwoeds 2 1] 0 Q Adsorption Filter -
40154 Richwoods 1 4] 0. 0 Adsorption Filter -
40159 Richwoods i 0 [4) 4] Adsorption Filter -
40161 Richwoods 1 0 0 1] Adsorption Filter -
40164 Richwioods 1 Q 0 0 Adsorptlon Filter -~
40184 Richwoods i 1] 0. 0 Adsorption Filter — Shares well with 40161
40186 Richwoods 1 4] 0 4] Adsorption Filter -
40203 Richweods 1 0 g 0 Adsorption Filter -
40207 Richwoods 1 1] [¢] 0 Adsorption Filter --
40215 Richwoods 1 o 1] 0 Adsorption Filter -
40223 Richweoods 1 0 0 0 Adsorption Filter —
40228 Richwoods 1 0 0 0 Adsorption Filter -

72 Old Mines 0 1 0 0 RO! —
20145 0ld Mines 0 1 0 0 RO’ -
20171 Old Mines 2 0 1] o Adsorption Filter -
20173 Old Mines 1 0 0 . 0 Adsorption Filter —~
20186 0ld Mines 2 4] 0 0 Adsorption Filter -
20199 Old Mines 1 1 0 0 RO -
20203 Qld Mines 1 0 0 0 Adscrption Filter 2
20204 Qld Mines 1 0 0 0 Adsorption Filter -
20006 Old Mines 1 0 0 0 Adsorption Filker -
20208 Otd Mines 1 0 0 4] Adsgrption Filter -

Pagelof6

GM-2
95/323




Appendix A

Pilot Program for Selection of POU Devices

POU Selection by Individual Property ID

# of Samples Exceeding the Action Level

Multiple

Property 1D Lacation Lead Barium Cadmium Arsenic PoU Units? Comments
20252 Old Mines 1 0 0 0 Adsorption Filter -
20334 Old Mines 2 0 0 0 Adsorption Filter
30006 Old Mines 1 0 0 0 Adsorption Filter -
30008 Old Mines 1 0 0 0 Adsorption Filter -
30017 Old Mines 1 4] 0 3] Adsorption Filter -
30025 Old Mines 1 [¢] 0 0 Adsorption Filter —
30026 Ol Mines 1 0 a 4] Adsorption Filter 2
30040 Old Mines i 0 1] 0 Adsorption Filter -
30048 Old Mines 0 1 9 0 RO’ -
30055 Old Mines 1 0 4] 0 Adsorption Filter 2
30069 Gld Mines 1 0 [¢] 0 Adsorption Filter —
30070 Old Mines 1 0 0 0 Adsorption filter -
30071 Old Mines 1 o] 0 0 Adsorption Filter -
30075 Old Mines 0 1 0 0 RO* -
30088 Old Mines 1 0 0 0 Adsoprtion Filter -
30080 Oid Mines 2 0 0 0 Adsoprtion Filter -
30091 Old Mines 1 0 1] 0 Adsoprtion Filter 2
30096 Old Mines 1 0 0 0 Adsoprtion Filter -
30105 Old Mines 1 0 - 0 0 Adsoprtion Filter -
30106 Old Mines 1 0 0 0 Adsoprtion Filter —
30107 Old Mines 1 0 4] 0 Adsoprtion Filter -~
30108 Qld Mines 1 4] Q 0 Adsopriion Filter - Shares well with 30107
30112 Old Mines 1 0O 0 ] Adsoprtion Filter =
30127 Old Mines 1 0 0 Q Adsopriion Filter -
30139 Old Mines 1 0 0 1] Adsoprtion Filter -
30142 Old Mines 1 1] 0 0 Adsoprtion Filter -
30146 Old Mines 1 0 Q 0 Adsoprtion Filter -
30148 Cld Mines i 0 4] 0 Adsoprtion Filter —
30155 0ld Mines 1 0 4] 0 Adsoprtion Filter -
30156 Qld Mines 1 0 Q 0 Adsoprtion Filter -
30165 Old Mines 1 0 0 1] Adsoprtion Filter -
30173 Old Mines 1 0 0 1 Adsoprtion Filter -
30177 Old Mines 1 0 0 0 Adsaprtion Filter -~
30180 Old Mines 1 0 0 0 Adsoprtion Filter —
30181 Ol Mines 1 0 0 0 Adsoprtion Filter -
30185 Old Mines 1 1] 0 0 Adsoprtion Filter 2
30214 Old Mines 1 0 0 0 Adsoprtion Filter -
30223 Old Mines 1 0 0. 0 Adsoprtion Filler 2
30245 Old Mines 1 [+ 0. 0 Adsoprtion Filter -
30247 Old Mines 1 0 0 Q Adsoprtion Filter -
30299 Old Mines 0 1 0 0 RO’ -
30300 Old Mines 1 0 ] 3] Adsorption Filter -
30306 Old Mines 1 0 1] Q Adsorption Filter -

- 30308 Old Mines 1 0 0’ ¢ Adsorption Filter 2
30310 | Old Mines ‘o o ! 0 ROY -
30312 Old Mines 2 [ Q- 0 Adsorption Filter —
30316 Old Mines 1 0 - 4] Adsorption Filter - :
30317 0Old Mines i 0 [ 1] Adsorption Filter - Shares well with 30316
30319 Old Mines 1 0 0 0 Adsorption Filter -
30322 Old Mines 0 1 [ 0 RO’ -
30324 Old Mines 1 Q 0 0 Adsorgtion Filter -
30325 Old Mines 0 0 0. 0 No Filter - Shares well with 30326
30343 Ofd Mines 1 0 0 0 Adsorption Filter -
30356 Old Mines 0 1 0 0 f0! -
30358 Old Mines 1 ¢ 0 4] Adsorption Filter —
30369 Old Mines 1 0 ] 0 Adsorption Filter —
30372 Old Mines 1 0 0 [¢] Adsorption Filter -
30373 Old Mines 1 i} 0 4] Adsorption Filter --
30374 Old Mines 1 0 0 o] Adsorption Filter 2
30377 0ld Mines 1 0 0 0 Adsorption Filter —
30379 0Old Mines i 0 0 0 Adsorgption Filter —
30395 Old Mines i 0 4] 0 Adsorption Filter -

Page 2 of &
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Appendix A

Pilot Progrant for Selection of POU Devices

POU Scleciion by Individual Property 1D

# of Samples Exceeding the Action Level

Multiple

Property 1D tocatton Lead Barium Cadmlum Arsenic POU Units? Comments
30405 Old Mines 1 0 0 0 Adsorption Filter —
30412 Qld Mines 1 0 o] 0 Adsorptien Filter -
30427 0ld Mines 1 0 0 1] Adsorption Filter -~
30438 Old Mines 1 Q 1 0 RO -
30446 Old Mines 1 0 ] 0 Adsorption Filter -
30448 0ld Mines 2 0 0 0 Adsorption Filter -
30449 Old Mines 1 0 0 O Adsorption Filter --
30457 Old Mines i [H] ] 0 Adsorption Filter —
30459 Old Mines 1 1] 4] 0 Adsorption Filter --
30502 Old Mines 1 0 0 o] Adsorption Filter -
30513 Old Mines 2 0 0 0 Adsorption Fifter --
30529 Old Mines 1 0 o 1] Adsorption Filter -
30531 Otd Mines 1 0 4] 4] Adsorption filter —
30532 Old Mirnes 1 0 0 0 Adsorption Fiiter 2
30534 Old Mines 1 0 1] [ Adscrption Filter -
30538 Old Mines 2 0 1) 0 Adsorption Filter - Shares well with 30541
30539 Old Mines 2 1] 0 1] Adsorption Filter — Shares well with 30541
30540 Old Mines 1 4] 0 0] Adsorption Filter -
30541 Old Mines 2 0 0 0 Adsorption Filter -
30551 0ld Mines 1 0 1] [¢) Adsaorgtion Filter -
30552 ld Mines 1 4] 0 0 Adsorption Filter -
30561 Qid Mines 1 0 0 0 Adsorption Filler -~
30576 Old Mines 1 0 0 0 Adsorption Filter -~
30585 Ofd Mlines i v} 0 0 Adsorption Filter —
30586 0ld Mines 0 1 0 ] RO* --
30602 Old Mines 1 4] 0 0 Adsorption Fllter 2
30604 Qld Mines 2 0 1] 1] Adsorption Filter -
30606 Qld Mines 1 0 0 0 Adsorption Filter -
30607 Ofd Mines 1 4] 0 0 Adsorption Filter -
30609 Old Mines 1 0 0 0 Adsorption Filter -
30617 Old Mines 1 0 0 1] Adsorption Filter -
30630 Old Mines 1 0 0 4] Adsorption Filter --
30654 Qld Mines 1 4] 0 0 Adsorption Filter -
30657 0ld Mines 1 0 0 0 Adsorption Filter —
30659 Oid Mines 1 0 0 )] Adsorption Filter -
30664 Old Mines 1 4] 0 0 Adsorption Filter --
30673 Ofd Mines 1 4] 0 0 Adsorption Filter —
30675 Ofd Mines i 0 0 0 Adsorgption Filter -~
30693 0Old Mines 1 0 o] 1) Adsarption Filter —
30697 0ld Mines 1 0 0 0 Adsorption Filter -
30704 Old Mines 1 0 0 O Adsorption Filter -
30706 Old Mines ] 0 1 0 RO* -
30712 Old Mines 1 0 Q- [t Adsorption Filter -
30715 Qfd Mines 1 0 0 0 Adsorption Filter —
30716 Old Mines ! 1 0 ] .__Ro' -
30718 Cld Mines 1 0 0 [¢] Adsorption Filter —
30727 Old Mines 0 0 1 0 RO* -
30729 0ld Mines o 1 ] 0 RO’ -
30738 Old Mines 1 0 Q ] Adsorption Filter —
30741 Old Mines 1 0 0 O Adsorption Filter -~
30820 0ld Mines (] 1 0 0 RO’ -
30821 Old Mines 0 0 1 0 RO -
30844 Old Mines 1 0 0 [¢] Adsorption Filter —
30861 Old Mines 1 0 1] 0 Adsorption Filter —
30897 Old Mineg 1 0 0 0 Adsorption Filter —
30902 0ld Mines 1 0 0 0 Adsorption Filter -
30904 Old Mines 1 [¢] 0 0 Adsorption Filter -
30920 Old Mines 0 0 1 1] RO* - Shares well with 30821
30924 Old Mings o 0 1 0 RO -
30928 Otd Mines 0 0 1 0 RO* - Shares well with 30947
30931 Ofd Mines 1 0 0 4] Adsorption Filter —
30934 Old Mines 1 1] 0 0 Adsorption Fifter -- Shares well with 30931
GM-2
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Pitot Program for Selection of POU Devices
POU Selection by Individual Property ID

Appendix A

# of Samples Exceeding the Action Level Multiple
PropertyD)  Location Lead pBarium Cadmlum | Arsenic Pou Units? Comments
30944 Old Mines 1 0 0 0 Adsorption Fifter -
30947 Old Mines 0 0 1 0 RO’ -~
30952 0ld Mines 1 0 0 0 Adsorption Filter -
30953 Old Mines 1 0 0 0 Adsarption Filter -
30959 Old Mines 1 0 0 0 Adsorption Filter -~
30983 Old Mines 1 0 0 0 Adsorption Filter -
31047 Old Mines 1 0 ¢ 1] Adsorption Filter -
40005 Old Mines ] 1 ] 0 RC* —
1 Potosi 1 0 O 0 Adsorgtion Filter --
5 Potosi 1 0 0 0 Adsorption Filter -
13 Potost i 0 0 0 Adsorption Filter -
14 Potosi 1 0 0 0 Adsorption Filter -
41 Potosi 1 1] 0 0 Adsorption Filter -
42 Potosi 1 0 1] 1] Adsorption Filter -
a7 Potosi ] 1 0 0 RO * -
64 Potosi i [¢] 0 0 Adsorption Filter -
b9 potosi 0 0 0 0 No Filter -
75 Potosi 1 1] 0 0 Adsorplion Filter —
86 Potosi i 0 0 0 AdsorpYion Filter -
B7 Potosi 1 1] 0 0 Adsorption Filter -~
112 Potosi 0 0 1 0 rRo’ -
115 Potost 1 0 0 0 Adsorption Filter -
116 Potost 1 0 0 0 Adserption Filter -
119 Potosi 1 0 0 0 Adsorption Filter —
120 Potosi 0 1] 0 0 No Filter -
121 Potosi 0 1] 0 4] No Filter -
123 Potosi 2 0 0 0 Adsorption Fifter -
128 Potesi 1 0 4] 0 Adsorption Filter -
423 Potosi 1 0 0 0 Adsorption Filter —
428 Potosi 0 0 1] 1] No Filter -

432 Potosi 1 0 1] 0 Adsorption Filter -
439 Potosi 1 0 1] 0 Adsorption Filter ~
441 Potosi 1 0 0 0 Adsorption Filter 2
443 Potosi 1 0 0 0 Adsorption Filter -
449 Potosi 1 1] 0 1] Adsorption Filter 2
461 Potosi 1 0 o] 1] Adsorption Filter -
470 Potosi 1 0 0 0 Adsorption Filter -
471 Potosi 1 0 O 0 Adsorption Filter -
473 Potost 1 0 0 0 Adsorplion Filter -
491 Paotosi 1 0 0 0 Adsorption Filter -
523 Potosi 1 o] 0 1] Adsorption Filter 8+
524 Potosi 1 0 Q 0 Adsorption Filter 3
528 Potosi 1 0 0 0 Adsorption Filter -
529 Potost 1 0 - 0 0 Adsorption Filter —
548 Potosi 0 kS 0 o | mols ~
555 Potosi 2 o Q. g Adsorption Filter 2
1634 Potosi i 0 0 Q Adsorption Filter —
1646 Potosi 1 0 1] ¢] Adsorption Filter -
1653 Potosi 2 0 0 [ Adsorption Filter -
1661 Potosi 2 Q0 [¢] 0 Adsorption Filter 2

1662 Potosi 2 0 0 0 Adsorption Filter - Shares well with 1661

1663 Potosi 2 0 0 ¢} Adsorption Filter - Shares well with 1661
1667 Potosi 1 0 4] 0 Adsorption Filter -
20270 Potosi 2 0 Q ] Adsorption Filter -

20300 Potosi 1 0 ¢ 4] Adsorption Filter -

20305 Potosi 1 0 4] 0 Adsorption Filter -
20321 Potosi 1 0 [ 0 Adsorption Filter -
20325 Potosi 1 4] 4] 0 Adsorption Filter -
20326 Potosi 1 0 0 0 Adsorption Filter —
20327 Potosi 1 1] 0 0 Adsosption Filter -
20328 Potosi 1 1] 0 0 Adsorption Filter -
20329 Potosi 1 0 0 0 Adsorption Filter —
2330 Potosi 1 [ 0 0 Adsorption Filter —
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Appendix A

Pilot Program for Selection of POU Devices
POU Selection by Individual Property ID

# of Samples Exceeding the Action Level Multiple
Property 10 Lacation Lead Baslum | Cadmium } Arsenic PoU Unl!:? Comments

20331 Potosi 1 ¢ 0 0 Adsorption Filter -~
20332 Potost 2 0 0 0 Adsorption Filter -
20335 Potosi 1 0 1] 0 Adsorption Filter -~
20337 Potosi 1 4] 1] 0 Adsorption Filter -
20338 Potos) 1 0 0 0 Adsorption Filter -
20339 Potosi 2 0 1] 0 Adsarption Tilter -
20340 Potosi o 9] 0 0 No Filter - Shares well with Unknown Property D?
20343 Potosi 2 0 0 0 Adsorption Filter -
20344 Potosi 1 0 0 0 Adsorption Filter -~
20353 Potosi 1 4] 0 0 Adsorption Filter -
20362 Potosi 1 0 0 0 Adsorption Filter 2 Shares well with 20495
20373 Potosi 1 [ 0 0 Adsorption Filter -
20379 Potosi 1 0 0 4] Adsorption Fifter - Shares well with 20496
20380 Potosi 1 4] 0 1] Adsorption Filter —
20390 Potosi 1 0 1] 0 Adsorption Filter -~
20393 Potosi 1 0 0 Q Adsorption Filter -
20396 Potosi 1 Q 0 0 Adsorption Filter -~
20397 Potosi 1 0 1] [ Adsorption Filter --
20410 Potosi 1 ] 0 0 Adsorption Filter =
20412 Potosi o 2 0 0 RO! -
20414 Potosi 1 3] 0 0 Adsorption Filter -
20424 Potosi 1 0 0 0 Adsorption Filter --
20425 Potosi 2 0 0 0 Adsorption Filter -
20427 Potosi 1 0 0 0 Adsorption Filter --
20432 Potosi 1 0 0 0 Adsorpiion Filter -
20435 Potost 2 0 2 0 RO --
20455 Potosi 1 0 I 0 Adsorption Filter --
20459 Potosi 1 Q 0 4] Adsorption Filter —
20464 Potosi 1 0 1 0 RO -
20465 Potosi 1 0 0 0 Agsorption Filter -
20467 Potosi 1 0 0 0 Adsorption Filter —
20471 Potosi 1 0 0 [¢] Adsarption Filter —
20481 Potosi 1 3] 0 0 Adsorption Filter -
20486 Potosi i 0 0 0 Adsorption Filter -
20454 Potosi 1 0 0 [¢] Adsorption Filter -~
20495 Potosi 1 3] 0 J4] Adsorption Filter 2
20496 Potosi 1 0 Q 0 Adsorption Filter -
20497 Potosi 1 ¢} 0 0 Adsorption Filter - Shares well with 20496
20503 Potosi 1 0 0 0 Adsorption Filter -
20508 Potosi 1 0 o 0 Adsorption Filter —
20517 Potosi 2 0 0 0 Adsorption Filter -
20519 Potosi 1 0 0 0 Adsorption Filter -
20571 Potosi 1 0 o] 0. Adsorption Filter -
20576 Potosi 1 [¢] 0 0 Adsorption Filter 3
20591 Potosi 1 [¢] 0 0 Adserption Filter -~ Shares well with 20592
20592 Potosi 1 0 [y 0 Adsorption Filter -
20594 Potosi 2 0 0 0 Adsorption Filter -
20600 Potosi 1 0 0 [¢] Adsorption Filter —
20603 Potost 1 0 1] 0 Adsorption Filter -
20604 Potosi 1 0 0 0 Adsorption Filter -
20607 Potosi 2 [¢] 0 0 Adsorption Filter —
20613 Potost 1 0 1] 0 Adsarption Filter -
20618 Potosi 1 0 0 9] Adsorption Filter --
20625 Potosi 1 0 0 0 Adsorption Filter -
20637 Potosi 1 0 ] 0 Adsorption Filter -
20638 Potosi 1 0 0 0 Adsorption Filter -
20669 Polosi 1 0 0 [ Adsorption Filter --
20701 Potosi 1 4] 4] 0 Adsorption Filter —
20731 Potosi 2 0 0 [¢] Adsorption Filter -
20767 Potosi 1 4] 0 1] Adsorption Filter 2
20775 Potosi 1 0 0 0 Adsorption Filter —
20832 Potost 1 [¢] 0 [1] Adsorption Fifter -
20833 Potosi 1 0 0 0 Adsorption Filter 2
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Appendix A
Pilot Progiram for Selection of POU Devices
POU Selection by Individual Property ID

. # of Samples Exceeding the Action Level Multiple
Property Ib Location Lead Barium Cadmium Arsenic PoU Unitf? Comments
20837 Potosi 3 0 0 4] Adsorption Filter —
20838 Potosi 1 0 0 0 Adsorption Filter - Shares well with 20837
20868 Potosi 2 0 a 1] Adsgrption Filter -
20882 Potosi 1 0 0 0 Adsarption Filter -
20916 Potost 1 0 0 1] Adsorption Filter - Shares well with 20917
20017 Potost 1 0 0 0 Adsorption Filter —
20941 Potosl 1 0 0 0 Adsorption Filter - Shares well with 20837
21034 Potosi 1 0 0 0 Adsorption Filter -
23064 Potosi 1 0 0 0 Adsorption Fllter -
23269 Potosi 2 0 0 0 Adsorption Filter -
23426 Potosi i [} 1} 4} Adsorption Filter - Shares well with 23427
23427 Potosi 1 [¢] 0 0 Adsorption Filter —
23428 Potosi 2 0 [¢ 0 Adsarption Filter -
23429 Potosi 1 4] 4] 4] Adsorption Filter —
23438 Potosi 1 0 0 4] Adsorption Filter -
23442 Potost 1 0 0 4] Adsorption Filter -~
23474 Potosi i 1] 0 [¢] Adsorption Filter - Shares well with 20604
23482 Potosi i 1] 0 0 Adsorption Filter -
23564 Potosi 1 0 0 0 Adsorption Filter -
23566 Potosi 0 0 4] 0 No Filter -
23569 Potesi 2 0 0 o] Adsorption Filter —
23594 Potosi 1 0 o 0 Adsorption Filter -
23611 Patosi 2 0 0 0 Adsorption Filter -
23612 Potosi 0 0 0 0 No Filter -
23658 Potosi 1 0 0 0 Adsorption Filter -
23672 Potosi 0 1 0 0 RO -~
23712 Potost 1 0 0 0 Adsorption Filter -
24019 Potosi 2 0 0 0 Adsorption Filter -
24055 Potosi 2 1] 4] 1] Adsorption Filter -
24059 Potosi 1 0 [ 4] Adsorption Filter -
24080 Potosi 2 4] 4] 0 Adsorption Filter -
24082 Potosi 1 0 Q 0 Adsorption Filter -
24124 Potosi 1 0 0 [¢] Adsorption Filter -
24125 Potosi i 1] 1] [¢] Adsorption Filter -
636 Furnace Creek 1 1] 0 0 Adsorption Filter -
1: Lead Sample does not exceed 15 pg/L, but either Barium, Cadmium, or Arsenic exceeds the MCL
2: Shares wel with unknown Property 1D, Adsorptien Filter assigned based on results
20125: 2 Wells on the Property ) :
POU Device Selection: if the Lead result exceaded the action level of 15 ug/L and any additional analytes exceeded thelr MCL, then a RO Unit was selected. if
|Lead was the only analyte to exceed the action level, then an Adsorption Filter was seleted. If Lead did not exceed the action level, but other analytes exceeded]
their MCL, then a RO was selected. If no samples exceeded an action level, then No Filter was selected
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TETRATECH

January 25, 2010

Mr. Roy Crossland

START Projeci Officer

U.S. Environmental Protection Agency, Region 7
901 North 5th Street

Kansas City, Kansas 66101

Subject: Trip Report and Data Summary
Washington County Point-of-Use Study, Washingion County, Missouri
CERCLISID Nos.  MONO000705027 (Old Mines)
MON000705023 (Potosi)
MONO000705032 (Richwoods)
MONO00705842 (Furnace Creek)
U.S. EPA Region 7 START 3, Coniract No. EP-87-06-01

Task Order Nos. 0144 through 0147 .
Task Monitor: Craig Smith, EPA Region 7 Work Assignment Manager

Dear Mr. Crossland:

Tetra Tech EM Inc. is submitting the enclosed Trip Report and Data Summary for household well water
sampling for the Washington County Point of Use (POU)} Study in Washington County, Missouri. If you
have any questions or comments regarding this submittal, please contact the project manager

at (816) 412-1785.

Sincerely,

A/ A

Colin Willits
ST. Project Manager

i 7 S

ﬁ/' jzfed Faile, PG,

START Program Manager
Enclosures
TetraTech EM Inc.
415 Oak Street, Kansas City, MO 64106
Tel 8164121741 Fax 816410.1748 vanwietratech.com
X9004.09.0144, 0145, 0146, and 0147 GM-2
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TRIP REPORT AND DATA SUMMARY
WASHINGTON COUNTY POINT OF USE STUDY - WASHINGTON COUNTY, MISSOURI
CERCLIS 1D NOS. MON(00705027 (OLD MINES)
MONO00G07059023 (POTOSI)
MON000705032 (RICHWOODS)
MON(00765842 (FURNACE CREEK)

Superfund Fechnical Assessment and Response Team (START) 3
Contract No, EP-87-06-01, Task Orders 0144 through 0147

Prepared For:

U.S. Environmental Protection Agency
Region 7
901 North 5™ Street
Kansas City, Kansas 66101

January 25, 2010

Prepared By:

Tetra Tech EM Inc.
415 Oak St.
Kansas City, Missouri 64106
(816)412-1741
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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division tasked Tetra Tech

EM Inc., (Tetra Tech), under Superfund Technical Assessment and Response Team (START) 3 Contract
No. EP-87-06-01, Task Order Nos. 0144 through 0147, to provide sampling support for a large-scale pilot
study in Washington County, Missouri, to evaluate lead in residential drinking water and alternative water
systems to the point of use (POU) carbon filtration systems currently installed at residences near lead mine
sites throughout the county. This study was conducted by EPA Region 7 in conjunction with EPA’s Office
of Research and Development (ORD) Nationat Risk Management Research Laboratory (NRMRL).
Analyses were performed at EPA’s Test & Evaluation (T&E) facility in Cincinnati, Ohio, operated by
Shaw Environmental and Infrastructure, Inc. (Shaw). Split sampies were also collected for comparison

analysis by the EPA Region 7 laboratory in Kansas City, Kansas.

Four Superfund mine waste sites are located in Washington County. In 2008, three of the sites (Old
Mines, Potosi, and Richwoods) were placed on the National Priorities List (NPL) due to lead
contamination in groundwater. Investigation at the fourth site (Furnace Creek) is in progress. At the time
of this pilot study, approximately 270 residences at these sites were receiving bottled water supplied by
EPA or had previously allowed EPA to install Culligan carbon filtration POU filters in their kitchen sinks.
The POU study was designed to provide water quality data to assist EPA in deciding whether POU filter
systems should be instatled at residences currently receiving bottled water, or whether other technologies

might be more effective.

EPA elected to collect water well samples at 27 of the 270 residences in order to obtain data from

10 percent of the locations in the study area. START was tasked to assist in selection of sampling
locations, obtain access from property owners, and collect the water samples. Among the 27 residences to
be sampled were eight where POU units had been installed. Only one residence in the Furnace Creek area
(EPA Property Identification Number FRCK-636) was receiving bottled water, and thus it was selected.
The remaining 18 locations were selected proportional to the number of residences receiving bottled water
in each of the three remaining areas. That is, about 16 percent (4) were selected from the Richwoods area,
38 percent (7) were selected from the Old Mines area, and 43 percent (7) were selected from the Potosi

area,

The geology and well depths included in the Hazard Ranking System (HRS) scoring packages for the three
NPL sites were reviewed to ensure that samples from different sections of the aquifer (different bedrock
units) were collected, if possible. In addition, the sampling data for locations receiving bottled water were

reviewed to determine what metals concentrations exceeded maximum contaminant levels (MCL). Tt was
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determined that all locations receiving bottled water had lead concentrations in groundwater above the
action level of 15 micrograms per liter (ug/1.) or cadmium concentrations above the 5 pg/t. MCL.
Consideration was also given to selecting some sampling locations where other metals had been identified
at concentrations above their respective MCLs. Two locations were selected where cadmium had been
detected over its 5 pg/L. MCL; however, only one of these could be sampled (Location 20435), Access
could not be arranged 1o sample the second selected location. One focation was selected where the barium
concentration exceeded the 2,000 pg/L MCL; however, access could not be obtained for this location. The
highest previous barium concentrations detected at the sampled locations were 1,790 pg/L. at Location
40140 and 1,770 pg/L at Location 20199. Remaining sanple locations were then selected based on
geographic distribution within the study area. Typicaily, several wells were present in any area, and
locations were selected randomly from within the local geographic area, with preference given to locations
near main highways. One nearby alternate location was selected for each of the 18 locations in the event
that interior access could not be obtained. START was able to sample 10 of the 18 pre-selected locations
(inchuding FRCK-636) and four of the designated alternate locations. Five additional alternate locations
were substituted in the field for locations where access could not be obtained at either the pre-selected
primary or alternate locations. A second location (30924) where cadmium had been detected at a
concentration above the MCL was also selected. 1t replaced a lead-contaminated sample location about

3 miles to the north. The other alternate focations were typically within about 0.5 mile of the originally

selected location,

2.0 SITE BACKGROUND INFORMATION

The POU study area encompassed approximately 384 square miles in Washington County, Missouri

(see Figure I, Appendix A). This area is the sum of the study areas previously identified by EPA as the
Richwoods, Old Mines, Poiosi, and Furnace Creek sites. The study areas are locations of historical,
large-scale mining operations. These arcas are primarily rural, with scattered residences and a few
commercial businesses generally located along highways. Lead, zine, iron ore, silver, and barite have been

mined in these areas,

Washington County is in southeastern Missouri, on the northwest side of the St. Francois Mountains,
which form the core of the Ozark Uplift. Precambrian-aged rocks (particularly granites and volcanic
rocks) arc exposed in the St. Francois Mountains, with some of these rocks extending into southeastern
Washington County, Cambrian or Ordovician-aged dolomites with lesser amounts of shales, limestones,
and sandstones are typically the uppermost bedrock in Washington County. In the study areas, bedrock

units generally range in age from the Ordovician-aged Roubidoux Formation to the Cambrian Potosi
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Dolomite; however, older units may be exposed in stream valleys. Several major structural trends and fault
systems are present in the county, and blocks of bedrock have been moved up or down relative to each
other. Mine shafts, as well as solution weathering and fractures have created channels and conduits for

groundwater movement within the aquifer (U.S. Department of Agriculture [USDA] 2003).

The Ordovician-aged Roubidoux Formation and Gasconade Dolomite, afong with the underlying
Cambrian-aged Eminence and Potosi Dolomites, form the lower part of the Ozark Aquifer, The Ozark
Aquifer is the source of most domestic water wells in the area. The undetlying Elvins Group
{Derby-Doerun Dolomite and Davis Formation) form the base of the Ozark Aquifer and confining unit for
the St. Francois Aquifer. The St. Francois Aquifer is typically not used as a water source in areas where
the prolific Ozark Aquifer is present. In Washington County, wells are typically completed as open holes
in bedrock; consequently, wells could produce from both the Ozark Aquifer and the St. Francois Aquifer.
Currently, 80 feet of surface casing is typically installed in wells; however, older wells may have less
casing {Miller and Vandike 1997).

Washington County is characterized by rugged terrain. An elevation difference of over 1,000 feet occurs
across the county; however, elevations locally may vary by about 200 feet (USDA 2003). The climate in
Washington County, Missouri, is characterized by cool winters and hot summers. The average daily
maximum temperature is 88 degrees Fahrenheit (°F) in the summer and 31°F during the winter. Total
annual precipitation is about 39.33 inches, with 47 percent (18.7 inches) falling bet\ﬁeen' April and

September (LUSDA 2003).
3.0 SITE ACTIVITIES

Residential well sampling activities were conducted in October 2009 by START team .members (STM)
Greg Blattner and Jason Heflin, Sampies from the 27 locations were sent to EPA’s T&E facility in
Cincinnati, Ohio, for all analyses. Spllt samp!es fon metals anaIy51s were collected at four locations under
Analytical Services Request (ASR) niumber 4693 and sent to the EPA Reg:on 7 Iaboratory in Kansas City,
Kansas. Table | summarizes the residential well addrcsses, EPA property identification numbers, dates
sampled, and the sample locations and corresponding sample numbers. Figure 2 in Appendix A shows the
locations of the sampled residences, which of these locations had Culligan POU filters installed, and where

sptit samples were collected. A copy of START’s logbook is provided in Appendix B, "
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RESIDENTIAL WELL SAMPLE SUMMARY
WASHINGTON COUNTY POINT OF USE STUDY - WASHINGTON COUNTY, MISSOURI

TABLE 1

i

123 Potos: 13652 E. State Hwy E. 37.95754 90,7403 1072672009 ORDAZ ORD-14 ORD-132 ORD-133

555 Potos: 10097 Warden Lake Dr. 379481 50,7561 ~ 10719/2009 ORDA1 ORD2 ORD-102 ORD.103,
20594 Potost 10149 Laramarque Dr. 37,9958 90.7392117 072072009 ORD.7/7FD ORD-W/EFD ORD-108/105FD ORD-109/109FD
20613* Potos: 10488 Shepard Rd. 37.9841667 90.7604583 101232009 ORD- ORD-10 ORD. it o
Z0R6E Oid Minss 10613 N, Dogpaich R, 38.1956 5071677 10/15/2000 ORD-3 ORDA ORD-104 ORD-105
24019 Poloxi 10797 Laramarque Dr. 3198967 9074809 10/20/2009 ORD-5 ORD-6 QRD-106 ORD-107
24055" Potosi 12222 Gus Club Rd. 3796299 a0 81494 1072312009 ORDMLL ORD~12 ORD-128 ORD-129

46938 46939
W01 Richwoods 13377 W, State Hwy 47 T.12320 9077866 023009 ORD-15 ORD-1¢ ORD-146 ORDLIAT
; 2
20332 Potoss 10090 Shore Dr. 3793527 90806685 10/21/2009 NA NA ORD-112 ORD.113
20423 Potosi 10513 Millor Ra. 3796746 90,7184 072172009 TA NA ORD-114 ORD-115
20435 Potga: 10248 Kogs Branch Rd. 37.95713 90.75861 101972009 NA NA ORD-100 ORD-100
2045 Potosi 14243 E. State Rwy E 37.98760 90.72091 1072112009 A NA ORD-116 ORD-117
20517 Fotos: 10994 E. State Ewy £ 37.95255 5075085 1072972009 NA. WA ORD-152 ORD-153
23428 Potos: 10066 Nogger Rd. w.92219 90.75024 10/27/2005 NA NA ORDL136 ORD-137/137FD
24080 Potost 12019 Sumwood R, 3762693 50.80856 1073172009 NA NA ORD-11% ORDA119
20199 Od Mines 10752 Myatic Rd. 301986 50.74503 1072072609 NA NA ORD-150 ORD-151
30050 0ld Mincs 17614 State Fwy F 3802634 0.83862 1072272009 NA NA ORD-120 ORD-131
0312 O1d Mines 10148 Antamn A4 3800864 30.73505 1072072000 NA NA ORDA110 ORD-111
30412 Old Misies 10502 Peppersvills Rd, 3B.06873 90.7195% 10/22/2009 NA NA 0_;6"]:9*31?2 owfgjg’“d‘) Omﬁig“"’“)
30541 Ol Mines 15568 Syt Hwy F 38,003 042249 1072772009 NA NA ORD-140 ORD-143
30924 Oid Mines 15385 N, State Hyw 21 38,0574 50.76101 10/26/2009 NA NA ORD-130 ORD-131 (Unfilteredy | ORD-131 (Fiteroth
30515 Od Mines 11695 Lakeshore Dr. 38,0956 30.66862 102812009 N NA ORD-144 ORD-145
20158 Richwoods 16952 Click Re. 3818205 00831368 1072612009 NA A ORD-134 ORD-135
0054 Richwoods 03RO Providence Re. 3819728 9081641 1012812009 NA NA ORD-148 ORD-149
40140 Richwoods 10172 Turile Rd. 38.16844 81768 10/27/2009 NA NA ORD-138 ORD-139/139FD
10159 Richwoods 10192 Calice Re. 3812638 50,77485 102742009 NA NA ORD-142 ORD-143-8 (Filtered) ORg;{;ﬁE;S;‘gged)
FRCK-636' | Fumace Crock 13340 John Srith Rd. 3neTia 9073136 10232009 NA NA ORD-1%6 Ot
Notes:

Sampie numbers Inbgled with the prefix ORD- were sent 10 EPA’s Test and Evaluation facility for analysis; those Tabeled with the prefix 4693« were sphit sumples sent to EPA's Reglon 7 Laboratory.

" Locations where spiit samples were cottected for anulysis by EPA Region 7 lobormtory

EPA U S, Environmental Protcetion Agency

FD Fleld duplicate

NA Net spphcable (no Culligan unit)

X9004.09.0144, 0145, 0146, and 0147
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During residential welf sampling from October 19 through 29, 2009, STMs Blatiner and Heflin collected
80 groundwater samples from 27 residential domestic wells, Where POU systems had been installed,
START collected samples from the Culligan POU tap before purging standing water from the unit
(unpurged). A second sample was collected after purging the POU unit, At each residence, samples were
also collected from the kitchen sink faucet before and after purging. Residents had been asked not to use
the POU tap for at least 4 hours prior to sampling that day; however, these durations of non use varied per
location. The time the unit had been unused, as well as the purge times at each sampling location, were
recorded on field sheets for all locations. These field sheets are included in Appendix C. Homeowner
questionnaires, which included information regarding the household water systems, are also included with

the field sheets in Appendix C.

At several locations, residents had installed water softeners or filters; consequently, additional samples
were collected at those properties so that EPA could evaluate the effects of those systems. At

Location 30924, a non-Culligan filtered water sample (ORD-131 Filtered) was collected. Also, samples
were collected of softened and filtered water (QRD-143-S Filtered), the unsoftened but filtered water
(ORD-143-US Filtered), and unsoftened and unfiltered water (ORD-143-USUF) at Location 40159. At
Location 30412, a split sample (4693-3) was collected of purged, unsoftened water at an outside spigot

(ORD-123 Outside).

The following is an outline of the routine sampling procedures foliowed by START:

Unpurged Culligan POU Treatment Samples

1. Completed property identification information on field sheet and homeowner questionnaire.
Determined the approximate time efapsed since the POU carbon filtration unit last had been used
(4 or more hours, if possible). Recorded this information on the field sheet, along with the
approximate date that the filter last had been replaced.

2. Turned on filtered water and immediately filled one 150-miililiter (L) high-density polyethylene
(HDP) container pre-preserved withi nitric acid (HNQ;) for analysis for total metals.

3. Filled a 0.45-micron Nalgene filter container with unpurged water from POU filtration unit. Drew
unfiltered water from the Nalgene container using a new syringe. Attached a solid-phase
" micro-extraction (SPME) cartridge to the syringe and pushed water through the SPME cartridge
using a low-volume peristaltic pump, collecting the sample in a 150-mL HDP comtainer
pre-preserved with HNO; for total arsenic 1IH/V analysis.

4. Filtered the remaining water through the Nalgene filter using a hand pump. Drew a sample of the
filtered water into a new syringe. Attached a SPME cartridge to the syringe and pushed water
through the SPME cartridge using a low-volume peristaltic pump, collecting the sample in a
150-mL HDP container pre-preserved with HNO; for dissolved arsenic 1TI/V analysis.
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5. Transferred the remaining filtered water to one 150-mL HDP container pre-preserved with HNO,
for analysis for dissolved metals.

Purged Culligan POU Treatment Samples

Before the appropriate sample containers were filled with purged water, water was allowed to run through
the POU filtration unit for at least 5 minutes to ensure that the filtration unit and any water lines or holding

tanks had been purged, and the well was drawing water from the aquifer.

1. Repeated the procedure for collection of the unpurged metals samples. Collected one 150-mL
HDP container pre-preserved with HNO; for total metals analysis.

2. Filled a new 0.45-micron Nalgene filter container with purged water from filtration unit. Drew
unfiitered water from the Nalgene container into a new syringe. Attached a SPME cartridge to the
syringe and pushed water through the SPME cartridge, collecting the sample in a 150-mL HDP
container pre-preserved with HNO; for total arsenic 111/V analysis.

3. Filtered remaining water through the Nalgene filter using a hand pump. Drew a sample of the
filtered water into & new syringe. Attached a SPME cartridge to the syringe and pushed water
through the SPME cartridge, collecting the sample in a 150-mL HDP container pre-preserved with
HNO; for dissolved arsenic 11I/V analysis.

4. Transferred the remaining filtered water to one 150-mL HDP container pre-preserved with HN(Q;
for analysis for dissolved metals.

Unpurged, Untreated Well Water Samples

1. Completed property identification information on field sheet and homeowner questionnaire,
Indicated whether well was in use or approximately how long since well last had been used.

2. Turned on water and immediately filled one 150-mL HDP container pre-preserved with HNO; for
analysis for total metals,

3. Filled a new 0.45-micron Nalgene filter container with unpurged water from kitchen faucet. Drew
usnfiltered water from the Nalgene container using a new syringe. Attached a SPME cartridge to
the syringe and pushed water through the SPME’ cartndge collecting the sampie ina 150-mfL, HDP
container pre-preserved with HNO; for total arsenic 11I/V analysis,

=

Filtered the remaining water through the Nalgene filter using a hand pump. Drew a sample of the
filtered water into a syringe. Attached a SPME cartridge to the syringe and pushed water through
the SPME cartridge, collecting the sample in a 150-mL HDP container pre-preserved with HNO,
for dissolved arsenic 1H/V analysis.

5. Transferred the remaining filtered water to onel150-mL polypropylene container pre-preserved with
HNO; for analysis for dissolved metals,
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Purged, Untreated Well Water Samples

Before the appropriate sample containers were filled with purged water, water was allowed to run for at
least 5 minutes to ensure that any water lines or holding tanks had been purged, and the well was drawing

water from the aquifer.

1. Repeated the procedure for collection of the unpurged metals samples. Collecied one 150-mL
HDP container pre-preserved with HNO; for total metals analysis.

2. Filled a new 0.45-micron Nalgene filter container with purged water from filtration unit. Drew
unfiltered water from the Nalgene container into a new syringe. Attached a SPME cartridge to the
syringe and pushed water through the SPME cartridge, collecting the sample in a 150-mi. HDP
container pre-preserved with HNO; for total arsenic 111/V analysis,

3. Filtered remaining water through the Nalgene filter using a hand pump. Drew a sample of the
filtered water into a new syringe. Attached a SPME cartridge to the syringe and pushed water

through the SPME cartridge, collecting the sample in a 150-mL HDP container pre-preserved with
HNO; for dissoived arsenic 11I/V analysis.

4. Transferred the remaining filtered water to one 150-mL HDP container pre-preserved with HNO;4
for analysis for dissolved metals.

5. Collected two unpreserved 40-mL amber vials for anions analysis.

6. Filled test kit containers for field analyses of hardness and chlorine; performed these analyses, and
recorded the results on the field sheet.

7. Collected three 40-mL amber vials pre-preserved with hydrochloric acid (HCH) for volatile organic
compound (VOC) analysis,

8. Collected two unpreserved 250-mL HDP containers for analysis for inorganic parameters
(alkalinity, turbidity, total suspended solids, total dissolved solids).

9. Collected one unpreserved 1-liter (L) amber container for analysis for semivolatile organic
compounds (SVOC).

10. Collected one 250-mL HDP container pre-preserved with sulfuric acid (H,SOy) for analysis for
total organic carbon and nitrate/nitrite,

11. Collected two unpreserved, 100-mL fecal coliform containers for E. Coli analysis.

12. Collected sample in YSI water quatity meter and allowed field parameters (temperature, pH, and
conductivity) to stabilize.

13. Recorded field parameters for temperature (degrees Celsius [°C]), pH, and conductivity
(microsiemens per centimeter [uS/cmj) on the field sheet,

Quality Assurance/ Quality Control (QA/QC) samples consisted of a field blank and field duplicate
samples sent to the T&E facility, and split samples sent to the Region 7 EPA laboratory. The field biank,
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field duplicates, and spiit samples were collected to measure sampling and analytical precision. All

QA/QC samples were collected, preserved, and analyzed in the same manner as the samples discussed in

Section 3.0.

START shipped samples the evening of every day on which sampling had been conducted, due to short
holding times for E. Coli analysis. Split samples 4693-1 through -9 were shipped to the EPA Region 7

laboratory on October 26, 2009. The split samples were analyzed for total and dissolved metals only.
4.0 SPLIT SAMPLE ANALYTICAL DATA SUMMARY

‘The samples submitted to the EPA Region 7 laboratory were analyzed for more metals than were the
samples submitted fo the T&E facility. Total and dissolved cobalt, copper, nibke], and zinc were reported
in the EPA split samples, while antimony, barium, cadmium, lead, and manganese were reported for
samples submitted to both laboratories. The T&E Facility was to submit the results of its analyses to EPA

in a separate report.

Table 2 compares the metals results reported by both the T&E facility and EPA Region 7 laboratory for
unpurged residential well samples. Table 3 compares the metals results from both laboratories for the
purged residential well samples. Two of the contaminants of interest for this study, arsenic and cadmium,
were not detected in any of the split samples. Antimony was not detected by the EPA Region 7 laboratory
above a detection limit of 2 pg/L, but it was reported by the T&E facility at up to 6 pg/L. Analytical
results are compared to established benchmarks in the Superfund Chemical Data Matrix (SCDM) and to

EPA’s Regional Screening Concentrations for tap water (EPA 2004, 2009).

Precision, a measure of the variability of a measurement system, is typically estimated by means of
duplicate and replicate measurements, and is expressed in ferms of relative percent difference (RPD).
Precision of the analytical results is evaluated by calculating the RPD between results for split samples
(EPA 2007). The RPD is calculated as follows: - -~ -

where:
X, and X; equal the concentrations reported for the duplicate pair.

Table 4 shows RPD calculations for barium and lead in split samples.
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TABLE 2

ANALYTICAL DATA SUMMARY FOR UNPURGED RESIDENTIAL WELL SAMPLES
WASHINGTON COUNTY POINT OF USE STUDY - WASHINGTION COUNTY, MISSOURI

EPA Property. dentlﬁcatlon. Sample Number, and

Antimony 6 15 NE 15 4 2U ND 2U ND 2U ND 20U
Barium 2.000 2.600 NE 7,300 1 10U 488 504 436 453 1,187 1,240
Cadmium 5 NE 18 ND 11U ND 11 ND 1U ND 1.11
Lead 15 NE NE ND 1LI1U i3 10.6 48 49.2 45 46.1
Manganese NE NE 880 ND 1U 1 1U ND 1U I 1y
Antimony 6 15 NE 15 5 2U 2 - 2U ND 2U ND 2U
Barium 2,000 2.600 NE 7.300 2 10U 489 510 434 473 1.179 1,260
Cadmium 5 18 NE 18 ND 1U ND 10U ND 1U ND 1.18
Lead 15 NE NE NE ND 14 11 11.3] 69 52.6J 41 46.0J
Manganese NE 5.100 J NE 380 ND 1U 1 11U ND 1U 1 1U

Notes:

Bold value indicates a concentration that exceeds a benchmark value.

CR Cancer Risk Screening Concentration {from SCDM)

EPA U.S. Environmental Protection Agency Reglon 7 laboratory

FRCK  Fumace Creck

i The identification of the analyte is acccptablc the :'eported value is an estimate

MCL Maximum ¢ontaminant level )

ug/L Micrograms per liter ) :

ND Not detected. reporting limits not prov:dcd by T&E facility

NE Not established

ORD Office of Research and Development :

RiD Reference Dose Screening Concentration (from SCDM)

RSL Regional Screening Level (EPA 2009}

SCDM  Superfund Chemical Data Matrix (EPA 2004)

T&E Test and Evajuation facility

u The analyte was not detected at or above the reporting limit.

uJ The analyte was not detected at or above the reporting limit, The reporting limit is an estimate.
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TABLE 3

ANALYTICAL DATA SUMMARY FOR PURGED RESIDENTIAL WELL SAMPLES
WASHINGTON COUNTY POINT OF USE STUDY — WASHINGTION COUNTY, MISSOURI

Antimony

Barium 2.000 2,600 NE 7.300 1 10U 53 463 477 448 459 1185 1,230
Cadmium 5 1U ND 1U ND iy ND 1.08
Lead 15 17.4 7 8.73 48 51.7 30 44.2
M 1 1

2U 5 2U ND 2U ND 2U ND 2U

Antimony 6 G NE 15 4

Barium 2.000 2.600 NE 7.300 1 10U 53 54,1 467 504 445 479 1.181 1,220
Cadmium 5 18 NE i3 ND 10U ND 1U ND 10U ND 1U ND 1.07
Lead 15 NE NE NE ND 107 17 1947 10 9.46] 48 5420 47 44.3.J
Manganese NE 5,100 NE~ 880 ND 1U 8 8.77 1 10 1 1U 1 10U
Notes;

Boid value indicates a concentration that exceeds a benchmark vaiue.

CR Cancer Risk Screening Concentration (from SCDM)

EPA U.8. Environmental Protection Agency Region 7 laboratory

FRCK  Furnace Creek B R

J The identification of the analyte is acccptablc the repor:ed valug is an estimate
MCL Maximum contaminant level

ug/L Micrograms per liter

ND Nat detected; reporting limits not prowdcd by T&E facility

NE Not established

ORD Qffice of Research and Development

RfD Reference Dose Screening Concentration (from SCDM)

RSL Regional Screening Level {EPA 2009)

SCDM  Superfund Chemical Data Marrix (EPA 2004)

T&E Test and Evaluation facility

U The analyte was not detected at or above the reporting limit.

[64] The analyte was not detected at or above the reporting limit. The reporting limit is an estimate,
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TABLE 4

RELATIVE PERCENT DIFFERENCE CALCULATIONS FOR BARIUM AND LEAD
WASHINGTON COUNTY POINT OF USE STUDY ~ WASHINGTION COUNTY, MISSOURI

D/Barium — Purged
30412 T/Barium — Purged 54,1 205
{Outside) D/Lead — Purged 174 45.07
T/Lead — Purged 19.4 13.19
D/Barium -- Unpurged 438 504 3.23
T/Barium —Unpurged 489 510 4.20
D/Barium — Purged 463 477 2.98
20613 T/Barium — Purged 467 504 7.62
D/Lead - Unpurged 13 10.6 20.34
T/Lead —Unpurged 1] 11.3] 2.69
D/Lead — Purged 7 8.73 22
T/Lead — Purged 10 9.461] 5.55
D/Barium - Unpurged 436 453 3.82
T/Barium —Unpurged 434 473 8.0
D/Barium — Purged 448 459 243
- : T/Barinm — Purged 445 479 7.36
FRCK-636 D/Lead ~ Unpurged 48 49.2 247
T/Lead —Unpurged 69 52,61 26.97
D/Lead — Purged 48 51.7 7.42
T/Lead — Purged 48 5421 12.13
D/Barium — Unpurged 1,187 1,249 4.37
T/Barium —Unpurged 1,179 1,260 6.62
D/Barium — Purged 1,185 1,230 3.73
24055 T/Barium — Purged 1,181 1,220 3.25
D/Lead — Unpurged 45 46.1 241
T/Lead —Unpurged 41 46 ] 11.49
D/Lead — Purged 40 44.2 998
T/Lead — Purged 47 4431] 5.91
Notes:
Bold value indicates calculation exceeds the acceptable RPD goal of 25 percent.
D Dissolved
EPA U.S. Environmental Protection Agency
J The identification of the analyte is acceptable; the reported value is an estimate.
pg/l Micrograms per liter
RPD Relative percent difterence
T Total
T&E Test and Evaluation
GM-2
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A maximum RPD of 25% is required for the data to be considered acceptably precise. RPDs shown on
Table 4 were calculated for lead and barium concentrations at Locations 20613, FRCK-636, and 24055,

No RPDs were caleulated for the inside samples from Location 30412 because of the low concentrations of
_ metals detected The RPD was calculated for the pur ged sample collected from the untreated weli water at
o an extel ior splgot (sampies ORD-123 [Outsnde] and 4693- 3) “The RPD for the dissolved lead from the
purged sample exceeds the RPD goal; however, this is related to the low concentrations detected in the
samples. The T&E facility determined a dissolved lead concentration of 11 pg/L in this sample, compared

to the estimated 17.4 pg/L. determined by the EPA Region 7 laboratory.

The RPD calculated for the unpurged, total lead sample collected from the kitchen sink at Location
FRCK-636 in the Furnace Creek study area slightly exceeded the RPD goal of 25 percent. The T&E
facility determined a total lead concentration of 69 pg/L in this sample, compared to the estimated

52.6 pg/l. determined by the EPA Region 7 laboratory. However, based on the RPDs calculated for the

28 sample pairs overall, the data appears to meet the precision criteria.
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S

SAMPLE COLLECTION FIELD SBEET

Washington County Poing of Use Study Sample Number; ORD-1 )
Latitude; _ 7. _Sample Date: 12 ﬂﬁi :
Longitude:  — Sample Time: I 1Y)

Property Identification Number:_S & 9 Study Area:
i Owners Phone Number:,

3
3

Tenant's Name: — Tenant’s Phons Number: —— :
Property Address: Gester ' :
Residence owner occupied: @ {  Well shared with other residence(s): M
Number of Occupants or persons supplied by well: 4 Children under 6 yrs: 2

Well Depth: __ > 7y ! Pumnp Depth: Well Age: &2, 55 rs
' House: Flow Rate at PoU: (2, DL s lve (

FIvaat? at House ow Rate at Po ( -7-% )

Holding Tank Make/Volume: 25" ~3@;,I

Treatment System(s): Cntl ! g;géq F"f / 511‘_:/

Sample Collection Description:

Purge Time or Volume; well 12 il ( T4
Sample Lacation | Laboratory Analysic | Nomber of | Sample Processing l’r&séwaﬁve Cont.sine.r
. Containers Tyne
1 Unfiltered HNQ,to pH <2 | 125 ml HDPR
Tap, U d Total Metal .
| AR TRREE 0 : T Filtered HNO; to pH <2 | 125 o HDPE
rRivieacetobi) 125 ml HDPE
125 mi HDPR
Remarks:
Photo Number:
Sampler’s Initials; Vo Te]
GM-2
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Washmgton County Pomt Df Use Study

Latitude:

SAMPLE COLLECTION FIELD SHEET

Longitude:

Property Identification Number:

Ovmers Name:

Sample Number; ORID-2__

Sample Date: 7 b
Sample Time: f13y

Study Area:

Mailing Address:

L

\-d‘

. OTers Phone Number;_ -

Tenant’s Name: Tenant’s Phone NMumbes:

s oF

Property Address:

Residence owner occupied; ‘Well shared with other residence(s):

Number of Occupants or persons supplied by well: Children nnder 6 yrs:

Well Age:

‘Well Depth;
Flow Rate at House:

Pump Depth: __
Flow Rate at PolJ:

Holding Tank Make/Volome:

Treatment System(s);

Sample Collection Description:

Purge Time or Volume: f} i é;,faﬁ 15 MILHLET

Sample Location | Laboratory Aualysis | Number of | Sample Processing | Preservative Container
: Containers | . Type
n 1 Unfiltered BNO, to pH <2 | 125 m! HDPE
Tap, Purged ‘Total Metals
. S 1 Filtered HNO, to pH <2 | 125 ml HDPE
HNO,topH <2 | 125 ml HDPE
_ HNO;to pH <2 | 125 ml HDPE
Remarks: .
Photo Number:
Sampler’s Initials: __ 442
GM-2
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SAMPLE COLLECTION FIELD SHERLT

‘Washington County Point of Use Study Sample Nnmber: ORD-102___
Latitude: ___ : _ Sample Date: O
Longltade: ' Sample Time: {4
Propeﬂy Tdentification Number: Study Area:

Owners Name: Owners Phone Number:

Mailing Address: _ P ‘t

Tenant’s Name: C _E“ '::. 0 tx\v Tenant’s Phone Number:

Property Address: '

Residence owner cccupied: Well shared with other residence(s): i
MNumber of Occupants or persons supplied by well: Children under 6 yrs:

Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at Po:_4h8 b/ wila (fygeet)

Holding Tank Make/Volume:
Treatment System{s):

Sample Collection Description:

Chnit) b

Purge Time or Volume: _LLW 3 '] b _I'UHI"& y 'ﬂm&' .

Sample Lacatfon | Laboratory Auslysis | Namber of | Sample Processing | Preservative | Container

Containers | Type
Faucet, : 1 Unfiltered HNO; 1o pH <2 | 125 ml HDPE
Unpiirged Tofa.l.l\@ﬁa]s

18 Filtered HNO;to pH <2 | 125 ml HDPE

HNQ; to pH <2 | 125 ml HDPE

Faucet,

L

HNO; fo pH <2 | 125 ml HDPE

Remarks:

Photo Number:

Sampler’s Initials: ZZ

GM-2
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.

"y

. Holding Tank Make/Volume:

SAMPLE COLLECTION FIELD SHEET

Washingion County Point of Use Study . o Sample Number: ORD-103
Latitude: Sample Date: Zﬂ_‘igﬂf
Longitude: Sample Time: _J[ 37

Property Identification Nuznber: Sty Area:

Owners Name: Af%_g 9:3,513 Phone Number:

Mailing Addross: _ 7 () '

Tenant’s Name: C (g;,i:/ Tenant's Phone Number:

Property Address; o}

Residence owner occupied: Well shared with other residence(s):

Number of Occupants or pecsons supplied by well: , Children under 6 yrs:

Well Depih: Ptu'n'pDepﬁl:'f':- S 'WellAge:

Flow Rate at House: " FlowRate at POU: Mlﬁlmﬂd_éﬁgwf S

Treatment System(s):

Sample Collection Desoription:;

Purge Time or Volume:

Field Parametfers:

Temperature (°C); 18,4/° | ORP (mV): 2 yg,¢

‘Conductvity (uS/cm): [[G el Test Kit Results:

I RL iy L e e e T

S gy i Bree Chlorine Gogly | Mo pregesal

4 7
. DO (mg/L): ??i 75 ( ) f‘t/"r@) Tatal Chlorine {mg/L): Mﬁ ’%L__

‘ FJ

Remarks: D@ ;4,9;‘ (] [:wa!‘@(j Ceq\,ec‘[‘[:/ |

Photo Number:

Sampler’s Initials; _(15__,_“
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Colllyns 13 linpns +

Byt and paste from the Shaw fleldsheets. Forms 3-5 and 4-5: extract the field analytical
data elements and combine into one datasheet, as page 2 below.  This page I listing
replaces entirely: Forms 1-5, 2-5, 3-5 and the balance of Forms 3-5 and 4-5. Put into

/\ similar tabularfomzat]

SAMPLING AND ANALYSIS OF HOUSEHCLD
WELL WATER IN MINE WASTE AREAS
Hormeowner Intervisw Data Checklist - Draft 10/5/08 BPA R7
Drinking Water Well and Bxisting Point of Use (PoU) Treatment Unit

1. Home (describe: name, adclresa, phone number, ID mumber, mine area, otc.)

38 pors
2 - ' yas
2. Well information (desoribe: location, depth, construction details, dnller, ate, §
and gptn, maintenance do ) o fuw;»s wedenyf s ;
locerted 260 L fosey henese ""7{14‘1'5&?

3. Pressure tank {describe: volume, gauge pr H pressure0ff, ec.)

T bowses 3530gul, 5Gpsifoll  abuwell! 2530501, “oopn,
4. Plumbing (describe: datefage, specify copper/galvanized/plastic, repairs done, etc.)

Fyes ! Pre
, 5. Water softener (describe; connections/fancets, maintenance done, etc.)
/ .
L. ) C Mend
6. Existing water PoU treatment {(describe: (EPZ

specify, type and size of waterhne conrection, WAl Th
satisfaction, etc.) = ' '

I;Q‘H‘er ‘homv mp_, >}4/ beltLes

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PolJ filter smktap
gpm, homeowner comments, 81c.) Teo £lw Leowssocon e

2. ef"' AM un a&ase

8. Too cubes (describe: ice trays, 1cemaker, quantity used, etc) Lo ,m}ﬁ coll ,3‘.,{, L Her 4o
r2tvigecatsy, for e
Jcemmke , use u lot, prayde /je/ per A

9. Septic tank (describe: location, type, mamtenance homeowner commants etc)

Fron‘{"ap’ Lum}e/f C¢uarﬁf-¢ y &pfwzmﬂ {ngad.fc,’ FNS ol

10. Other homeowner comments (describe: alternate contact information, we!l water
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

would I/(Ae ‘le%& )Déw rerz?(.g

GM-2
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SAMPLE COLLECTION FIELD SHEET

e oy por e s

Yongitude: =

Property Identification Number:
Ovimers Name:

20735
Ovwners Phone Number: _— .

Sample Num
Sample Date:
Sample Time:

Study Area:

ber; ORD-10

O-{7-0
20

MaiﬁngAddress: L .
Tenant’s Name: — Tenant’s Phone Number: __ "

Property Address: -

Residence owner occupied: . Well shared with other residence(s):

Number of Ocenpants or persons supplied by well: g Children under 6 yrs: __ £

Well Depth: ? Pump Pepth; ? Well Age: ?
Flow Rate at House: Flow Rate at PoU: Lt e
Holding Tank Make/Volume: 7

Treatment Systera(s): !gﬂlﬂé

Sample Collection Doscription:

Purge Time or Volume: | ’&@ QPA/ }’%/Z LI \p&‘-i" lo+ b&yj‘f;

Sample Location | Laboratory Analysis | Nomber of | Sample Processing | Preservative | Contalzer
. Contaluers Type
. i Unfittered HNO;to pH <2 | 125 m{ HDPE
Faueet, Total Metals 2 °F

fipurge o 1 | Filtered HNO;to pH <2 | 125 ml HDPE

| Faicet, HNO; 16 pH{ <2 | 125 il HDPB

Unpurged HNO to pH <2 | 125 m] HDPE

Remarks:
"Photo Number:
Sampler’s Initials: _G/%
L ]
GM-2
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SAMPLE COLLECTION FIELD SHEET

‘Washington Connty Point of Use Study Sample Number: ORD-101

Latitudes: 27 95 M3, Sample Pate:_J@~/4-n4

Longrﬁxde. - QQ‘ ng,z; Sample Time: g@g G

Pmpmy Idem:ﬁcanon Nmnber L 3udy Area; _
Owners Name; ___ Q v Owmers Phone Mumber;
Majling Address: m o R
Tenant’s Name: N (/' vV Temml s Phone Mumber:

Property Address: Pk “(f £

Resfdence owner octupied; ‘b v ‘Well shared with ofher residence(s):

Numbervof Qccupants or persons supplied by well: Children under 6 yrs;
Well Dopth: Pump Depth: Well Age:
Flow Rate at House: : Flow Rate at POU:

Holding Tank Make/Volume:

Treatment System(s):

Sample Collection Description:

Purge Time or Volume: iﬂyﬂy _18,5‘

Field Parameters:

Temperature (°C): : ‘}bl r j\ 5- e ORP (mV}: /(9 g_. 8
Conduetivity (uSfom): | Sa C} Test Kit Results:

p_H_=.;.... st oy fa o 24 .Ha’d“” . 6’6/7:'&4/2
DO (mglLy: - Q99.4 7 [ 74, R .Total Chlorine (mglL):l JUQ?I /qun
Remarks:

Photo Number:

Sampler’s Initials: ( bg’ 7

GM-2
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- Duves (o 573 2t o- a7
( ) {Cutand paste from the Shaw fieldsheets. Forms 3-5 and 4—5 exfract the field analytical
“ditg.elements and combine into one datasheet, as page 2 below.  This page 1 listing.
‘replaces entirely: Forms 1.5, 2-5, 3-5 and the balance of Forms 3-5 and 4-5. Put o
similar tabular format].

SAMPLING AND ANALYSIS OF HOUSEHOLD
oo WELL WATER IN MINE WASTE AREAS :
Homeowner Tnterview Data Checklist ~ Draft 10/5/08 EPA R7
Drinking Water We]l and Exxstmg Point of Use (PoU) Treatment Unit

££ﬂ,T.D : name address 'honenumber,ll)uumber ming area, efc.)

rmation (describe: locauon, depth, construction details, driller, date, pnmp hp

and gpm, maintenance dpne, etc.)-
locativne Ny exvuon aﬂj hasse ,7-3\0?"- Blockbe ors reaynle Auaiesl 09

3. Pressure tank (deseribe: yolume, gauge pr on and pres 5&(: )]
Unbrtrin ; éwm/J UaAtguhmr toel/ %

4. Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, etc.)
Syrs old,

R 5. Water softener (describe: connections/faucets, maintenance done, €ic.)

( y _ Mot

6. Existing water PoU freatment (dcscnbe EPA Culligan carbon filter, other PotJ unit -
specify, type and size of waterline connection, maintenance done and cost, Homeowner
satisfaction, etc.)

Movig

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.)

| &L / Lealiy
- 8 Ice cmbas (describe: ice trays, icemaker, quantity used, etc.)
I'(‘-Uff — 23 ‘#’rays /Wf?c’é'
9. Septic taok (describe: location, fype, maintenance, homeowner comments, efc.)

Voot vard 30 P4 fios bse,  Corceste ) vaselety

10. Other homeowner comments (describe: alternate contact information, well water
problems, boitled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

L,tkgg '?7’),@ ADW %ﬁ/

GM-2
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SAMPLE COLLECTION FIELD SBEET

Sample Number. ORD-3
Sample Date: J7-/G-5F

‘Washington County Point of Use Study
Latitude: Gl
Longitude: —

Study Area: Y

Sample Time: Z.’Zf N L7

Property Identification Number; 20868
Ownets Name: R
Mailing Address:

Tenant’s Name:

Tenant’s Phone Number:

e piose gt SRR

Property Address: _Sans. as @:_,AUE/

Residenice owner occupied: f S Well shared with other residence(s):

Number of Occupants or persihs supplied by well: ‘F= . Children under 6 yrs:
Well Depth: 29 O Pump Depth: _ 205 Well Age: _32
Fliow Rate at Hovse: Flow Rate at PoU: __ & ({7 LA;“"' u
Holding Tank Make/Volume: 3944 /
Treatment System(s): Calf f&qﬂ_ﬂ / )Qf’
Sample Collestion Description:
Purge Time or Volume: it ,Puf‘geaq C@v e h’f 7 -
Sample Location | Xaboratery Analysis | Numbserof | Sample Processing | Preservative Coniainer
Contalners ' Type
1 Unfiltered 0,10 pH <2 | 125 ml HDPE
tal Metal -
Tap, Unpurged | To s 1 Fiitered HNO; fo pH<2 | 125 mil HDPE
HNO, 1o pH. <2 | 125 m1 HDPE
HNOsto pH <2 | 125 ml HDPE
Remarks:
Photo Nunber:

Sampler’s Initials; é%

GM-2
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SAMPLE COLLECTION FIELD SHEET -

‘Washington Connty Point of Use Study Sample Number: ORD-4__
Latitade: : : Sample Date: /2 VA2 ¥
Longitade; : Sample Time: _/ 57062
Property Identification Number: Study Aren:
Owners Name: Owners Phone Nomber;
Mailing Address: e i 5

&
’}‘enant‘s Name: 5 fE— 0 / 1I'emant’s Phone Number:
Property Address:

Residence owher ocoupied: Well shared with other residence(s):
Number of Occupants or persons supplied by well: Children under 6 yré:

Well Depth: Pump Depth; Well Age:

Flow Rate st House: Flow Rate at PolJ: f9 { G L’/ Mot
Holding Tank Make/Volume:
Treatment System(s): -

Sample Collection Description:

Purge Time or Volume: 2D s L4

Sample Location | Laboratory Aualysis | Number of | Sample Processing | Preservative Container
Confainers | - Type

HNO; to pH <2 | 125 ml HDPE

Tap, Par, Totat Metals
p. Frreed T HNO; o pH <2 | 125 m HDPE

HNO; to pH<2 | 125 mil HDPE

Tap, Purged  ctATemin =

ANO, to pH <2 | 125 ml HDPE

. Remarks:

Photo Number;

Sampler’s Initials: _2%

GM-2
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SAMPLE COLLECYION FIELD SHEET

Washington Connty Point of Use Study Sample Numbex: ORD-104
Latitade: . Sample Date: 6’3
Longitade: . _. Sample Time; _/Y/L/p
Property Identification Nunber: Study Area:

Owners Name: £/ Ovmers Phone Number:

Mailing Address: b _?

Tenant’s Name: %D {LV enant’s Phone Nomber:

Property Address: /

Restdence owner oncupied:/, ‘Well shared with-other residence{s):

Number of Occupants or persons supplied by well: Children uader 6 yrs:

Well Depth: Pump Depth: Well Age:
Flow Rate at Houso: Flow Rate at PoU: _Gel Ll s

Holding Tank Make/Volume:

Treatment System(s):

Sample Collection Description:

‘ _ e bl |
Purge Time or Volume: w%wugaaf 'L"‘ {0 ’S _

Sample Location | Laboratory Analysis | Number of | Sample Processing | Preservative | Containey

Containers Type
Yaucet, Total Metals 1 Unfiltered HNO; o pH<2 | 125 m! HDPE
-Unpurged _ 1 Filtered - | HNO;to pH <2 | 125 ml HDPE
Fa'uéet, e L DU N e Al eGPV HINO, fo pH <2 | 125 ml HDPR
Unpurged =1 |1 eoEiliersd-SRNE =0, to pH <2 | 125 ml HDPE
Reinarks: :
Photo Number:

Sampler’s Initials: 45

GM-2
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SAMPLE COLLECTION FIELD SHEET

‘Washington County Point of Use Sfudy
Latitade: :

Longitude:

Property Identification Number:

Sample Number: ORD-105_.
Semple Date:__ /O ~/F e

Sample Time: /< O2

I Study Area;

oOwners Phome Number;

Mailing Address;
Tenant’s Name:

{Ovmers Name: /0~
aallylnid
St

it

Tenant’s Phone Number:

Property Address;

Residence owner ocenpied:
Number of Occupants or persons supplied by well:

Well Depth:
Flow Rats at House;

Well shared with other residence(s): ..~

‘Children nuder 6 yrs:

Pump Depth:

Well Age:
wil

Holding Tank Make/Volume:

Flow Rate at POU:

Treatment System(g):

Sample Collection Description:

Purge Time or Volume:

o~
g@m‘rﬂ,

Field Pavameters:

Temperatire (°C):

19,0l

ORP (mV): | /90,6

Conductivity (WS/cm):

Jee

Test Kit Resulée:

PH; ;’2§.QMJ (Jlti'?

_I-Iardm;s_s_:

j"?ST G54 ol

TDS (mg/L):

ezt

Freo Chlorine (mg/L):

/Vatf—fw,fgg?'*

D? {mg/L):

49,2 (1§ fhyrona chtorine Gmgry:

marks:

I{ére ey thogtef _£>0>

Photo Number;

Samplex’s Initials: _¢ 2§

SV traser?

GM-2
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( ™ [Cut and paste from the Shaw fieldsheets. Forms 3-5 and 4-5: extract the fleld analytical
3 ) dota elements and combing iilo one datasheet, as page 2 below.  This page 1 listing
' replaces entirely: Forms 1-5, 2-5, 3-5 and the balance of Forms 3-5 and 4-5.. Put into

similar tabular format].

SAMPLING AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7
Drinking Water Well and Existing Point of Use (PoU) Treatment Unit

cribe: name, address, phone rumber, ID number, mine area, efc.)

286G
e: location, depth, construction details, driller, date, pump hp

and gpm, m cedone etc)
ygjm Fsthe N K ter- a.AoH Zf tprl o200kt 32yrs otk
W APEE

' kuance - 2S5ttt 5~
3. Pressure tankbzﬁgs;n'be volume, ggﬁﬂge pressure on and p sure off, etc.) m’s Y

3054l 2%9;,::414—7-4———# @m/‘/& A
4. Plumabing (describs: datefage, specify copper/galvanized/plastic, repairs done, etc.)
ﬁ 35’}/{(7 Cgﬁﬂ’(/ Vv L(o‘]"weﬂ%r 4‘%/&—-/ L G50

5. Water softener (describe: wnnecuons/fausets maintenance done, etc.)

f""‘"
-“'-.,___,-'

Nowe. o
- 6. Existing water PoU treatment (describe; EPA Culligan carbon filter, other PoUJ unit -
specify, type and size of waterling conneotion, maintenance dons and cost, homeowner

satisfaction, etc.) L{ logs Callisoy, e

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.) / ("H-(a fo .S‘é/(,)

' 8 Icecubes (descnbe ice trays memaker quantity used, etc.).
|m,y9 -~ -1 per iiir
9. Septic tank (describe; Iocauon, type, maintenance, homeowner comments, ¢tc.)

_‘35#‘&" gﬂfl‘ .Qfd?i P vaze,, yuehal 4’4")‘\ w/ [esdy l}efcﬂ

10. Other homeowner comments (describe: alternate contact information, well water
problems, bottled water problemss, preference for PoU unit, any other
complaints/compliments/comments, etc.)

2 Hfed

GM-2
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SAMPLE COLLECTION FIELD SHEET

(-. ) Washington Conn Pﬁint of Use Study
Latitades () :
Longitude:— %4}, 11150

Property ldentification Number; QL/ /9

 Sample Number: ORD-5_

Sample Date: _ £7-202 2%
Sample Time: _¢3@3 2

Study Area:

‘Owners Name:
Matling Address:

et

Owners Phone Number;, —_

Tenant’s Name: . Tenant’s Phone Number:

Property Address: Dxbes &

Residence owner oceupied: S Well shared with other residence(s): No

Number of Qccupants or persons supplied by well: 5 Childrenunder 6 yrs: __ (2
Well Depth: 24y f Pump Depth: Well Age: i{ﬂi

Flow Rate at House:

Holding Tank Make/Volume:

;ﬂ &‘1{1 ’

¥low Rate at PoU: zg:i Z'mgu {‘73'0)

Treatmont System(s): c:éz[,'?ﬂ,., »@‘/h_r—

Sample Collection Description:

r
Purge Time or Volume: 5 5, At en
Sample Location | Eaboratory Analysis | Number of | Sample Processing | Preservative | Container
: Confainers |- Type
- e 1 Unfiltered HNOsto pH <2 | 125 ml HDPE
Tap, Unpurged | Total Metals i Filtered BNO; to pH <3 | 125 il FHDPE
HNO; to pH <2 125 ml HDPE
TN, fo pH <3 | 125 i EIDPE
Remarks:
Photo Number:
Sampler’s Iitials: E
GM-2
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‘Washington Connty }.’omt of Use Study

SAMPLE COLLECTION FIELD SHEET

Sample Number: ORD-6

S
L

Sampler’s Iniﬁaim

Laittade: _ Saniple Date: {7 "k o-0%
Longltnds' Sample Time: [zﬁa&
Property Idenuﬁcauon Numbe.r- Study Area:
Owners Name e R Owners Phone Number:_.
¥ gﬂ .F \
- Tepant’s Name: L/ Tenant’s Phone Number:
Property Address:
Residence owner occupicd: Well shared with other residence(s):
Nuamber of Occupants or persons supplied by well: Children under 6 yrs:
Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at PoU: Lfasin
Holding Tank Make/Volume:
Treatment System(s):
Sample Collection Description:
Purge Time or Volume: S y L) v
Sample Location | Laboratory Analysis | Nomber of | Sample Processing | Presexvative Container
Contaimers | Type
SRR ¥ S Unfiltered
Tap, Paged | Total Metals : FINO, topH <2 | 125 mI HDPB
SN 1 Filtered HNO; to pH <2 | 125 ml HDPE
i e i HNO;to pH <2
‘Tap, Purged 3 t0 p! 125 mIBDPE
e HNO; to pH <2 | 125 ml HDPE
Remarks:
Photo Number:

GM-2
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SAMPLE COLLECTION FIELD SHEET

. Washington County Point of Use Study Samplo Number: ORD-106
Latitude; Sample Date: _ f7~
Longitade: Sample Time: {24/%F
Property Identification Nunber: - Study Area:

Owmers Name: i ers Phone Number:
Mailing Address: ~{ '

Tenant’s Name: Tenant’s Phone Number:
Property Address:

Residence owner occupied: Well shared with other residence(s):
Number of Occupants or persons supplied by well; Children under 6 yrs:

‘Well Depth: Pump Depth: Well Age:

Flow Rate at House: Flow Rate at PoU: wquf)
Holding Tank Make/Volume: .

Treatmnent System(s):

Samiple Collection Description:

Purge Time or Volume:
Sample Loeation | Laboratory Analysis | Number of { Sample Processhig | Preservative Contalper

' Containers : Type
Faucet, Cotal Metals 1 Unfiltared HNO;to pH<2 | 125 ml HDPE
Unpurged : 1 | Tiltered HNO;to pH <2 | 125 ml HDPR
Unpurged - - " greessm e AP HNG; to pH <2 | 125 mi HDFE
Remarks:
Photo Number: :
Sampler’s Initials: Z:;E

GM-2
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SAMPLE COLLECTION FIELD SHEET

‘Washingtor County Point of Use Siudy Sample Number: ORD-1G7__
Latitude: L Sample Date:; o

Longliude: _ Sample Time: (0745

Property Ydentification Number: ' Study Area;
Owners Name: __ Owners Phone Number:

Fa ¥ on Wy
Mailing Address: P (‘; O“‘V
Tenant’s Name: g‘; ol __ Tenant’s Phone Number: N

Property Address:
Residence owner occupfed: Well shared with other residence(s):

Number of Ceenpanis or persons supplied by welk: Children under & yrs:

Well DBepth: Pump Depth: Well Age:
Flow Rate at Fouse: . Flow Rate at POU:

‘Holding Tank Make/Volame: : !
Treatment System(s): )

Sample Collection Deascription:

Purge Time or Volume:
. Field Parameters:
Temperatore (°C): 7 4{ 2 : ORP (mV): : o >¢9( 2
Conductivity (u_Sfcm): _ VS‘,; Test Kt Resnlts:
DO (mg/L): 222 ¢ e | Total Chlorine (mg/L):
Remarks:
Photo Number:

Sampler’s miﬁm@

GM-2
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{Cut and paste from the Shaw fieldsheets, Forms 3-5 and 4-5: extract the field analytical
deita elements and combine nto one datasheet, as page 2 below. This page 1 Hsting
replaces enfirely: Forms I~5 2-5, 3-5 and the balance of Forms 3-5 and 4.5, Putinto
similar tabulm*fomat] o

SAMPLING AND ANALYSIS OF HOUSEHOLD
oo WELL WATER IN MINE WASTE AREAS. .

S ‘Homeownsr Interview Data Cheoklist ~ Draft 10/5/08 EPART

' Drinking Water Well and Rxisting Point of Use (PoU) Treatment Unit

ihe: name, address, phone number, ID number, mine ares, etc.)

EPALD! 244 pa - .
- 2. Well information (describe: location, depth, construction details, driller, date, pump hp

rdﬂl%fﬁoﬁud.z{%:nm }O z et/j? /4_5 ohttd 5 %S, 10gpn, 3y by

// i
.
.‘i
.
l.\-_—’

.....

“specify; type and size of waterline connection, Maintenance ¢

3. Pressyre tank (describe; volume, gauge pressure on and pressure off, etc.)
Chrnptony 4§ pol olE Jle0 o 329

4, Plumbing (descﬁ: datelage specify pper/galvamzedlplashc repairs done, ete,)

5. Water softener (describe: connections/faucets, maintenance done, etc.)

Aome.

6. Existing water PoU treatment (describ& EPA Culh pan carbon filtel) other PoU unit -
e and cost, homeowner

"5

7. Flow rate (describe: mehsure sink fancet gpm and pressure, measure Pol ﬁlter sinktap
gpm, komeowner comments, etc.)

4 Q'L/""hwt @\@([r /52/’:'{:»1 @7&{:

3 Ice cu ‘f;s (describe; ice trays, we’ﬁmker quant:tyused,etc

IS, /Z/:,vrd

9, Sepﬁc tank (describe: loca on,? émmutenance, homeowner comments, eic.)
LS

M(ﬁqd 9’3, IQJ

10. Other homeowner comments {describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complainis/compliments/comments, etc.)

/ﬂ:js A"A‘e /"7£'
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SAMPLE COLLECTION FIELD SHEET

(‘ .. ) Washiugton CountyPofnt of Use Study ' Sample Number: ORD-7 /0)2 p-7 E‘?
Latitude: Sample Date: _ /o
Longitnde: Sample Time: _ /o ¢ 5
Propexty Identification Number: 20 5'9 ‘( ; Study Area: 8 :

Oormors Name: P _ ™ ————————
Muilling Address:

Tenant’s Name: ___° Tenant’s Phone Number:

Property Address: Camae _ S

Residence owner ocoupied: :[ Well shared with other residence(s): . "“"'“‘ N
Number of Qccupants or persons supplied by well: ___ IZ Childeen vnder 6 yrs: D

Well Depth: 2L/ / Pump Depth: oo ! Well Age: S ;;z: 3

Flow Rate at House: Flow Rate at PolJ: Z ) 7(9 L / Ledtin

Holding Tank Make/Volume: 22 o9l in(@%
Treatment Sysl:Gm(s)' /a ///n el ‘AZLI—

) Sample Collection Description:

* -‘J

Purge Time or Volume: 74 uﬂu%p‘f L. 12+ Lbseer o

—

Sample Loeation | Laberatory Analysis | Number of | Sample Processing | Preservative Container
Containers , Typé _
/l/ P Unfiltered HNO;to pH <2 | 125 #al HDPE
Tap, Un d Total Metals - N
P, DTS _ F 2 |Fiered | ANO,fopH <2 | 125 ml HDPE
' o [Uinfitermd-SEME. | HNO;to pH <2 ['125 ml HDPE
e Fillered SR HNOsto pH<2 | 125 ml HDPE
Remarks: o
Photo Number:

Sampler’s Initials: ZE

GM-2
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SAMPLY COLLECTION FIELD SHEET

()

Washington County Point of Use Study

Sample Number: ORD-S

Latitude: Sample Date: /72007
Longitude: Sample Time: _{/ &7
Praperty Identification Number: Stody Area:

_ Owners Name: Owners Phone Number;,
Mailing Address: )

Tenant’s Name: ﬁ £ §ZD - / Tenant’s Phone Numben
Properfy Address: >

Residence owner occupied:

Number of Occupants or persons supplied by welk:

Well shered with other regidence(s):
Children under 6 yrs:

Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at PolJ:
Holding Tank Make/Volume:
Treatment System(s):
( ) Sarmple Collection Description:
Purge Time or Volume: 14 padeghas,
Sample Loeation | Lahoratory Analysis | Nomber of Sample Procescing | Preservative Container
. Containers Type
A2 | Unfiltered HNO, to pH <2 | 125 ml HDPE
Tap, Purged Total Metals
e . A2 | Filtered HNO, to pH <2 | 125 ml HDPE
R o, -Uinfilterel-SPME—t IO, 40 nH <7. | 125 ml HDPE
o N e, _BilberedrSBNER— A 10 pH <2 | 125 ] HDPE
Remarks: )
Photo Number:
Sampler’s Initials: Z’EE
( J
GM-2
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SAMPLE COLLECTION FIELD SHEET

. .
. R

e
r “

Sample Namber: OR'D-I(}S

/mzp'/aﬁ.

‘Washington County I’oint of Use Study

Lafifuder Sample Date: -,
Longifude: Sample Thme: ‘Q%
Property Identification Number:_ Study Area:
Owners Name: Owners Phone Number:
Mailing Address;
Tenant’s Name: - ’genant’s Phone Numbes:
Property Address: QFg v ﬂ v
Residence owner occupxed Well shared with other residonce(s):
Number of Ocoupants or persons supplied by well: Children under 6 yrs:
Well Depth: Pump Depth: Well Agé:
Flow Rate at House: Flow Rate at Poll: 22 : 82 L e '
Holding Tank Make/Volume:
Treatment System(s):
Sample Collection Description:
Purge Time or Volume: U M]pﬂ?@éf‘. / 2t A@fc
Sample Loeation | Laboratory Analysis | Number of | Sample Processing | Preservative | Container

Containeys | B Type
Faucet, Total Meials "W | Unfiltered HNO;to pH<2 | 125 ml HDPE
Unpurged S T3 | Filtered HNO;to pH<2 | 125 ml HDPE
Fancot, * |y oo i e LsrUniiorel SRME) HNO, to pH <2 | 125 mI HDPE
Unpurged . ) - _les=—tFiierod-SPME—~ | HNO; 1o pH<2 | 125 ml HDPE
Remarks:
Photo Number:
Sampler’s Initials; 4;&5
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" Tepant’s Name: __ .l QKV ¢ Tenant’s Phone Number:

-Sarsple Coliection Description:

SAMPLE COLLECTION FIELD SHEEY
Washington County Point of Use Study

Sample Nnmber: QRD-109__
Latitude; , Sample Date: {2 2e~0%

Longitude: Samplo Time: /{7

Property Identification Number: __ Study Area:

Ovmers Name: . ] Owmers Phone Number:

Mailing Address:

I-"ropezty Address:

Residence ovmer ocouplied: Well shared with other residence(s):

Number of Occuipants or persons supplied by weli:

Well Depth: Pump Depth:

Children under 6 yrs:

Well Age:

Elow Rate at House; Flow Rate at POU:

Holding Tank Make/Volume:

Treatment System({s):

Purge Tlms or Volume: }"? waluglies

Field Parameters:

Temperature (°C): }‘7‘;‘2"7‘ ILA / [ ORP (mV):

/32,73

Conductivity (u8/cm): Q % i,( 35 Test Kit Results:

o= Tar_fa |Meles

TDS (ug/L): P

Fres Chlorine (mg/L):

DO (mg/L): qzyﬁ oy . Total Chlorins (mg/L):

Remarks:

Photo Numbec:

Sampler’s Initials: _L&_‘

GM-2
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N [Cut and paste from the Show fleldsheets, Forms 3-5 and 4-5: extract the field analyiical
{ ) data elements and combine into one datasheet, as page 2 below.  This page 1 Hsting

' replaces entively: Forms 1-5, 2-5, 3~5 and the balance of Forms 3-5 cmd 4-5, Putinto
similar tabulay format].

SAMPLING AND ANALYSIS OF HOUSEHOLD
‘WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/08 EPAR7
Drinking Water Well and Existing Point of Use (PoU) Treatment Unit

1. Home (describe: name, address, phone number, ID pumber, mine ares, etc.)

7 054y

. well information {describe: location, depth, construction details, driller, date pump hp
] 4 and gpm, maintenance done, etc.) 5—}” % 90 Iowwz <o,
YEEVIoh - 9 Y ot Ve’ wwmater s 27 G
sthéﬁ_dp_wﬂ@rdaﬂ,/’uml’ M ,wa, 1% a/ i

3. Pressure tank (describe: voluxze, gauga pressure on and prgsswe off, etc.)

/ e f?
%0 gal Clolteyer 35500 oA/
4. Plumbing (describe: date/age, specify copper/g‘;lvaniz 'plastic, repairs done, etc.)
7. Ves a{(jf V€, no tpasrs

- ‘.] 5. Water softener (describe: connections/faucets, maintenance done, etc.)
t S Ve faﬁéwéf .
6. Bxisting water PoU treatment (describe: EPA Culligan carbon flt8y, other PoU unit -
specify, type and size of waterline connection, ma: enam:e done and ¢ost, homeowner
satisfaction, etc.) [, ffer fin ra%emrﬁ»- s wlfwl
59’4 bt slowp ﬁ

7. Flow rate (describe: measure sink fancet gpm anﬁ‘rgessure, measm'e PoU filter sinktap
gpm, homeowner comments, etc.)

VoL wth @ Callya Ty ; 2.8 Hon, @ et

8. Tce cubes (describe: cemaker quantity usad, ate.)
L{ fee “I‘M G aéz
9. Septic tank (describe: la tion, type, mamtenance homeowner comments, etc.)
buck ar 'ﬂg—wz&‘f Covicrate wif Lrae Q‘/o( ;) Vo ealibint i

10, Other homeowner comments (describe: alternate contact information, well water
problems, boitled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

GM-2
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'Purge Tine or Volume: gwp[ﬁf}acg 't&v‘ [t fropers

SAMPLE COLLECTION FIELD SHEET

Washington C@an Point of Use Study . Sample Number; ORD-110__
Latitude: . * ' Sample Pate: /O~ o~
. Loxngitude: _~ 09, 13598 Sample Time; /<72 <7

Property Identification Number: 37/ 2. Study Area: __J3_
Owners Name: il N Owners Phone Numbey
Mailhg'Address: _ - SR
Tenant’s Name; _—
Property Address: Savq Z
Residence owner oceupied: S Weil shared with other residence(s): __AJo

Number of Oceupants or persons supplied by well: S’“ Childrenunder6yrs:__Q

Well Depth: ? Pump Depth: 2 - Well Age: é,(;g: S

Flow Rate at House: : 7 . " ___Flow Rate at PoU: 2 ' LL Z;;, e

Holding Tark Make/Vohums: X9 g {_Jebiassepfine brond

Treatment System(s): - flemiee

Tenant’s Phone Mumber; ——

Sample Collection Description:

Sample Location | Laboratory Aualysis | Numberof | Ssmple Processing | Preservative | Contaimer’
Containers : Type

1 Unfiltered HNOsto pH<Z | 125 ml HDPE
Faucet, Total Metals machids
Unpurged B 1- | Filtored HNO, to pH <2 | 125 ml HDPE
Fancet, " - eodind-UnfittrredSPMB | HNO; to pH <2 | 125 ml HDPE
Ugrmrger—~ T TR SR~ | HNO,to pH <2 { 125 ml HDPB
Remarks:

Fhoto Number:
Samapler’s Initials: ﬁ '

GM-2
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- Malling Address:__m J1F)
O

SAMPLE COLLECTION FIELD SHEET

‘Washington County Point of Use Study . Sample Number: ORD-111
Latitude; Sample Date: _f7 e "

Tongitudes o . Sample Time: / _-?“’V.L'_

Fropetty ]denﬁﬁcaﬁon_ Number; Study Area:

Owners Name:

Owners Phone Nombers -

~
Tenant's Name: ‘ Tenant's Phone Number;

Properly Address: -

Residence owner ovcupied: Well shared with other residence(s): _

Number of Qccupants or persons supplied by well: Children untder 6 yrs:

Well Depth: Pump Depth:
Flow Rats at House: Flow Rate at POU.

Well Age:

Holding Tank Make/Volume:
Treafment System{s):

Sample Collection Descripfion:

Purge Time or Volume: 2 paaten

Field Pavameters:

Temperatwre (°C): - | /7 // e ORP (mV):

/60T

Conductivity (pSfom): 5‘?9 Test Kit Results:

37774 4

™S@gLy | | Freé Chlore (mg/L):

DO {mg/L): g?q) 9_7 Total Chiorine (wg/L):

.

Remarks:

Photo Number:

Sampler’s Initials: ,__/ :2%

GM-2
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o [Cut and paste from the Shaw fieldsheels. Forms 3-5 and 4-5+ extract the field analytical
data elemnents and combing into one datasheet, as page 2 below. This page I listing
replaces entively: Forms 1-5, 2-5, 3-5 and the balomce of Forms 3-5 and 4-5. Put into
sitnilar tabu]ar - format].

TN

SAMPLING AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/08 BPA R7
Drinking Water Weli and Existing Point of Use (PoU) Treatment Unit

Jo

EFA 20802 : name, address, phone number, ID numbér, mine area, etc.)

2. Well information (descnbe location, depth, construction details, driller, date, pump hp
and gpm, maintenance done, efc.) -
Feont yutd w50 {'{‘Q,ﬂ house , fot 2003 r e wcriifosiigige o

3. API (er ‘m%e' voﬁffi‘e"” Eau%e ressure on.and pressure off, ¢t¢.)

4, Plumbmg (describe: date!age 8p coppdri; edfplastm repairg doxne, etc.)
2003, | pve T
s 5. Water softener (dlescribe: connections/faucets, maintenance done, etc.)
{
() Mo

6. Existing water PoU treatment {desoribe: EPA Culligan carbon filter, other PoU) unit -
specify, type and 'size of waterline connection, maintsnance done and cost, homeowner
satisfaction, etc.)

[ ey an retigecate. [ Pure smpece D feecouton Cblutinsysh.”

7. Flow rate (describe: measure sink faucet gpm. and pressure, measure PolU filter smktap
gpin, homeowner comments, etc,) _

2,65t
8. Ice quhes (desm‘be ice trays, wemaker quantlty used, cte.)
Jeepafier ¢ ! W;f/g(qf
9. Septic tank (describe; location, type, maintenance, homeowner comments, {c.)

gﬁggw“ﬂn back ytir’ae wr (oo b Aosg . mﬁ«é,‘_, Mf*?"g

10, Other homeowner comments (describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complainis/compliments/comments, etc.}

£
! Mfmféém 5) Wom jf!j& Lot il m‘l&/
N - Dad dots vt

GM-2
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" SAMPYLE COLLECTION FIELD SHEET

Washingten County Point of Use Study Sample Number: ORD-112__
Latitnder - i - Sample Date: /H7%Q -6
Longitade: Sample Time: Q@ L;
Property Identification Number: 2ohd) Study Area:

Owners Name: i Owners Phone Number:

Mailing Address: —5‘&0@4 l"‘)

Tenant’s Name: . Tenant’s Phone Numbey:

Property Address: - o ) '

Residence owner occupied: Well shared with other residence(s): __
Number of Qcoupants or persons supplied by well: - Children under 6 yrs:

Well Depth: . Pumb Depth: Well Age:
Flow Rats at House: : : Flow Rate at PoU: At ey
Holding Tank Make/Volwna:

* Treatment -Systera(s):

Sample Collestion Deseription:

Purge Time or V.dl.ume:. Mu‘ﬂayé@é | lﬁ Ltauf‘:’v |

Sample Location | Laboratory Aﬂalysis Number of | Sample Processing | Preservative | Container
' Containers . . Type
1 Unfiltered HNOjtopH<2 | 125m
gam:ei:,‘=d Total Metals n yto pH 125 ml HDPE
DplLEE HNO;to pH <2 | 125 ml HDPE
Faucet, HNO, to pH <2 | 125 ml HDPR
-Assente BT
-Unpurged HNO; to pH <2 | 125.ml HDPR
Remarks:
Photo Number: .

Sampler’s Initials: __/° g

GM-2
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fs LU usfl SAMPLE COLLECTION FXELD SHEET

Washingion Couuty Point of Use Stady ' Sample Number: ORD-113

Latitude:

Sample Date: _f2-2{ -6

Longitude: L  Sample Time: 2250

Property Identification Number:

Study Avea: ffﬁ%i‘“ >N

Ownoers Name: _Ji} Owners Phone Nutnber;

Mailing Address:

Tepent’s Name: e Tonant's Phone Number; =

Property Address: .fd.ame i o

Residence ownef occupied: SR el ehared'with other residence(s):

Number of Occapants or persons supplied by well: Children under 6 yrs:

Well Depth: 5}4’ ! Pump Depth: __25& & L Well Ager 7
Flow Rate at House: Flow Rato at POU: _{24x [uerizq

Holding Taok Make/Volume: ﬁo’td/p( Mf[ad@"{@—

Treatment System(s): Sl €

Sample Collestion Description:

Sampler's Initials: (3 5

Purge Time or Volume; 37 Mfu

Field Parameters: : _

Temperature (°C): / ‘7: o 3 ORP (mV): 142 o]
Condugtivity (pS/om); [a ?o Test Kit Resulfs:

pH: [l, & I Hardress: L]’ & \7. 5
TDS (mp/L): e Free Chlorine (mg/L): Wit vedots :f
DO (mg/Ly: — “Total Chlorine (mg/L): J
Remarks:

Photo Number:

GM-2
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. SAMPLING AND ANALYSIS OF HOUSEHOLD -
O WERLL WATER IN MINE WASTE AREAS
- Homeowner Interview Data Checklist - Draft 10/5/08 BPA R7
ADrinldng Wate: Well and Existing Point of Use (PoU) Treatment Unit

1. Home (describe: name, address, phone number, ID number, mine area, efc.)

MmeAreaandIDNumber 9/42 2;&;“&31

'Nmeof?e’fs‘m(s)lutemewcd. —— RS

ophone:

2 Well information {desctibe: location, depth, construction details, driller, date, pump hp
m, maintenance done, etc.) . . //
St Sl = 520865, Bl by G Arllg
( ) /%»,/a i w258 BES

3 Pressure tank {describe: volume, gauge pressure on and pressure off, etc.)

C‘ﬂ%(a( i loaate.

. GM-2
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4. Plumbing (describe: datejage, specify copper/galvanized/plastic, repairs done, etc.) m Y

5. Water softener (deseribe: connections/fancets, maintensnce done, ete.)

/D?Me,

6. Existing water PoU treatment (describie: EPA Culligan carbon filter, other PoU unit -
specify, type and size of waterdine connection, maintenance done and cost, homeowner L
satisfaction, eic.) '

Még} A . 4

——
s

7. Flow rate (describe: measure sinf faucet gpm and pressure, measure PoUJ filter sinktap
gpm, homeowner comments, efc,)

' g
b
e

GM-2
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- j 1 lff SAMPLE COLLECTION FIELD SHEET

k .o Ws&hingtan C’onnty Point of Use Study Sample Number: ORD-114__
Latitade: __""%] Y Sample Date: /2 -2/ %)
Longitude: =92, 1/19Y Sample Time:
Property Identification Number: 2042 S Study Area: <

Owners Name: §
Mailing Address:
A "Tenant’s Name: Tenant’s Phone Number;
Property Address: Shuee
Residence owner occupied: ol Well shared with other residence(s); __AAD
Number of Qcoupants or persons supplied by well: __ &%, Children under 6 yrs: _ =~~~
‘Well Depth: 2 70 Pump Depth: <2 7¢, Well Age: 4/ pers
Flow Rato at Fouse: Z Flow Rate at PoU:_S;3 Lfualy

Holding Tank Make/Volume: Vel Tou / ?aﬁ'/z/
: /
Treatment System(s): VidZi

k ) Sample Collection Dgscription:

Purge Time or Volume: U Vl{)/ﬁ.@( 12+ [M)nrc

Sample Location | Laboratory Analysis | Namber of | Sample Processing | Preservative Container

Coniainers. Type
E 1 Unfiltered HNO; to pH <2 | 125 ml HDPE
M “ass Unpurged | Total Metals T | Piired BNG;fo pHi <2 | 125 mITIDPE
— . i GEHerod, SEME—] NG to pH<2 | 125 U HOFE
%W—Mmf T e tera S| OO, to pH <2 | 125 ml FIDPE

: - e Filtored -] HNOs fopH-2--125-mIDEE
. e b Unfiitered; SPME-~—1-HNOstopl =2~ 1-125mHRDPE
Baps Porged-——re-Arsenfc Ty "
-Fiitered; SPNE—" | HiOytopH <2.| 125 ml HDPE
Remarks:
Photo Number:
\\) Sampler’s Initials: A
GM-2
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. Teasnt’s Name:

SAMPLE COLLECTION FIELD SREET

Washington County Point of Use Study Sample Number: ORD-115__

Latitudes

Sample Date: _jo-2/ w3

Longitude:

Sample Time: o

Property Identification Number; pYA 3*? Study Avea:

QOwners Name:

Mailing Address:

vy Owners Phone Nl.'lmi)e!‘l

Property Address:

ﬁ .
d;_: O V .o Tenant's Phone Number:

Residence owser occupied: - Well shared with othier residence(s):
Number of Occupants or persons supplied by well: Children under 6 yrs:

Well Depth:

Pump Dopth: S . Well Age:

Flow Rate at House:

Flow Rate at POU:

Holding Tank Make/Volume:

Treatuent System(g):

Sample Collection Description:

Purge Tims or Volume:

Field Parameters:

22 vy

‘Femperature (°C):

) oS ORP (mV): (7% o

Conductivity (18/cm):

s , Test Kit Results:

pH:

TDS (mg/L):

—_— ¥ree Chlorine (mg/L): Vo R /Oﬂg&ﬁzﬁ

DC (mg/L):

—_ Total Chlorine (mg/L): A

* Remarks:

Photo Number:

Sampler's Initials: Q §

GM-2
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) . ) SAMPLING AND ANALYSIS OF HOUSEHOLD
O : WELL WATER. IN MINE WASTE AREAS
- Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7
Drinking Water Well and Existing Point of Use (PoU) Treatment Unit

1. Home (describe: name, address, phone mmber, ID mimber, mine area, cto,)
Minie Area and ID Number: : ' &
_ SA3, 2efss
Name of Person(s) Intérviewed: —
e Y

relshons:

2. 'Weli information (describe: location, depth, construction details, driller, date, pump hp
and gpm, maintenance done, ete.) . et [{ > Pm«-: o - Datler <

() bes opes wo  Lplypet T Neo pamp Ayrs ago

3, Pressure tank (describe: volume, gauge pressure on and pressure off, efc.)

_‘3}?3;’(/ Loy -7/ Press %

GM-2
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4., Plumbing (describe: date/age, spa:;ify coppeflgalvanizedlplasﬁo, repairs done, efc.)

. ,f'{u\g- &[(j( F‘/C-r-

5. Water softener {describe: connections/faucets, maintenance done, efc.)

Monie

" 6. Existing water PoU teatment (describe: EPA Culligan carbon filtex, other PoU unit -
specify, type and size of waterline connection, maintensnce done and cost, homeowner
satisfaction, etc.)

Noge

7. Flowrate (déécn’.be: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.) : : ‘

GM-2
169/323
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SAMPLE COLLECTION FIELD SHEET

Washington Connty Point of Use Study Sample Nomber: ORD-116__
Latitude: Sample Date: lo-21-29
Longitude: Sample Time: _ /3/5
Property Identification Number; 20491 Study Area: .
Owners Name; Owners Phone Number;
Matling Address: - .
Tenant’s Name: cg‘?- AP ~l/ Tenant’s Phone Number:
I} -
Property Address:
Residence owner occupied: Woll shared with other residence(s):
Number of Occupants or persons supplied by well: Children under 6 yrs:
Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at PoU:
Holding Tank Make/Volume:
Treatment System(s):
Sample Collection Description:
- Purge Time or Volume: U wa‘af a,‘,,ﬂ l > Uours +
'Sample Loeation | Laboratory Aualysis | Number of | Sample Processing | Preservative | Container
Containers Lype
1 | Unfiltered

g::]noet, 4 Total Metals . er HNO; to pH <2 | 1251 HDPE |

purge 1 Filtered HNOyto pH<2 | 125 ml HDPE
Fauot, . ~—T"Ulillercd, SPME | HNO, to pH <2 }, 125 m! HDPE

' | tssonie AV ;
Hopurged [ : e, Piltered-SPME-— | ENO; to pH <2 | 125 ml HDPE
Remarks:’
Fhoto Number:
Sampler’s Jnitials: EJ ;
GM-2
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,.) to ‘¢ 1% SAMPLE COLLECTION FIELD SHEET
‘Washington Co nif Point of Uss Study " Sample Number: ORD-117__
Latitude: __ 3 /. Sample Date: __ /23127

Longitade: "‘QQ, ] Laﬂ! ~ Sample Time; 13

Properiy Identification Numbex; 10!*{_{? _ Study Area: ?

Mailing Address:
Tenant's Name: _ - Tenant’s Phone Numbor: =~
Property Address: Sty
Residence owner occupied: A Well shared with other rasidence(s): Al
Number of Occupants or persous supplied by well: 2 Children mder 6 yrs: &2
Well Depth: " 3! Pump Depth; __*- e / Well Age: _*
Flow Rats at House: Flow Rate at POU: .
Holding Tank Make/Volume: Y
Treatment System{s): Hetue
Sample Collection Deseription:

{
Purge Time or Volume: 9‘{% Y
Field Parameiers:
Temperature (°C): / ({ , ? l ' ORP (mV): ‘72 pl
Conductivity (uSfem): v /c( Test Kit Results:
pH: &£Z7 .. | Darduess: . .. G(J,G,? . _
TDS (mg/L): — Fres Chlorine (mg/L): At et m/‘
DO (mg/L): — Total Chlorine (mg/L): f
Remarles:
Photo Number:

Sampler's Initials: {48

GM-2
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[Cut and paste from the Shaw fieldsheets. Forms 3-5 and 4-5: exiract the field analytical

data elements and combine into one datasheet, as page 2 below.  This page 1 listing
replaces. entirely: Forms 1-5, 2-5, 3-5 and the balance of Forms 3-5 and 4-5. Put into

similar tabular fanmt]

SAMPLING AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE ARRAS
. Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7
' Drinking Water Well and Bmstmg Pmnt uf Use (POU) 'I‘reaunent Unit

1. Home (describe: name, address, phone number, ]D uumher mine ares, etc.)

2. Well information (describe: location, depth, construction details, drifler, date, pump hp=2 fpe
and gpm, mainienauce done, eto,) qumawu .ﬂma Syes 0 @/qm,_ ,?(,JM()

Fracfyard. 2 ot )&WWC /E@'P b, W e %, peisesy i

3. Pressure tank (describe: volume, e pressure on and pressure off, eic.)
3094/ f/D 2/ oﬁ” [@pfff&l/(
4, Plumbing (deseribe; datelage specify copper/galvanized/plastic, repairs done, efc.).
fl/(, , A3 7 ol

5. Water softener (describe; connections/fancets, maintenance done, efo.)

heneg '
6. Bxisting water PoU freatment (describe: EPA Culligan carbon filter, other PoU unif -
specify, type and size of watesline conuection, maintepance done and cost, homeowner
satisfaction, etc.) '
Henpe.
7. Flow rate (describe: measure sink faucat gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, ete)

L{' é L/ KL

8. Ice cub% (descnbe ice trays, icemaker, quantity used, etc.)
rce ) Yo (ol Lqﬁ Faﬁafu/
9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.)

%ﬂf‘ywaﬁ wrcloo i Auw Dootse ) Concrate /7‘“ /el U

10. Other homeowner comments (describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comunents, etc.)

[ike WHeg ter, oty protee bt watbr 4o e,

1
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SAMPLE COLLECYTION YIELD SHEET

‘Washington County Point of Use Study Sample Number: 011]3-118_

Latitade: % E;g ’c%é Sample Date: _jo~2(~
Longitude; Sample Time: @
Propesty Identification Nmnbm__%gﬁ&?ﬂgasmdym Z

Mailing Address:

Tenant’s Name: -~ Tenant's Phone Number:

Property Address; danme

Residence owner occupied: Q.L ... Well shared with other residence(s): e

Number of Qconpants or persons supplied by well: __ 2 Children under 6 yrs; _ ==~ |
. : / A o

Well Depth: Qoo Pump Depths __ Well Age: _AZ____

Flow Rate af House: 7 Flow Rate at PoUs: _H, Z LZ 81y
Holding Tank Make/Volunie: :'gu ﬂ!‘ilii%:&!

Treatment System(s): Neang

Sample Collection Description:

Purge Time or Volume: Mm!ﬂ umg,,ﬁ 3 L) ro
Sample Location Labératory Analysis { Number of | Sample Processing | Preservative Container
i Containers § Type
1 Unfiliered HNO,to pH <2 | 125 ml HDPE

DRt Total Metals : et

PUrE: - i - | Filtered HNO,to pH<2 | 125 ml HDPE
Fhm"e.d | ) | 1O SPME | HNO; to pH <2 | 125 mi HDPE
Unpurg ~temecchRilteed-SEME. | HNO, to pH <2 | 125 m] HDPE
Remarks:
Photo Number:

Sampler’s Initials: ___{ ES

GM-2
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SAMPLE COLLECTION FIELD SHEEY

Washington County Point of Use Study Sample Number: ORD-119_
Latitudes- : Sample Date: sk
Longitude: - Sawple Time: __}53%
Propexty Identification Number: 7 Uo@e Study Area:
Ovwmers Name; _ i - Owners Phbneﬁmben-' .
Mailiug Address: gég, g e
Tenant’s Name: £ ﬂj) ~1 1 Tenant’s Phone Number:
Property Address: vr-7s )
Residence gwner occupied: Well shared with other residence(s):

_ Nuinber of Qooupauts or persons supplied by well; Childrent under 6 yrs:
‘Weli Depth: Pump Depth; Well Age:
Flow Rate at House: Flow Rate at PO
Holding 'Tank Make/Volume:
Freatment System(s):

Sample Collection Dascription:

Purge Time or Volome: _l(« il

Kield Parameters:

‘Temperature (°C): . : '<‘ ) 9_5 il ORP (mV): - [L{ tf&
Conductiviy (Sfom): | {4 | TestKitResults: l
N T 3078
DO (ing/L): S “Total Chlorine (mg/L): 4 '
Remarks:

Photo Number:

Sampler’s Initials: ]&

GM-2
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' Plexille solisd,; o)
SAMPLII\IG AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS
Homeowner Interviéw Data Checklist ~ Draft 10/5/08 EPA R7
Drinking Water Well and Existing Point of Use (PoU) Tzeatment Unit

1 Homnze (dcscnbe' name, address phone number, ID number/ e ama, gic

-MneAIeaandIDNumber SA I, f‘-{oth

Name of Person(s) Intemewed —
ey 3

Telephone

2. Well information (deseribe: location, depth, consfruction details, dnl[er date, pump hp
and gpi, maintenance done, etc.)

3@9 ; Bk, 'y.q,nc,? t§ s éc%sse Masleal FyeTe -dyille,

Q’ffl"ag /5(/(‘9 ﬂfoﬂf -?/C( bl(f fiep

oc
no g in (BM&MC{,

3. Pressure tank (describe: volume, gauge pressure on and pressure off, efc.)

.30 | Bueicd

lo~-09 & 300 Wil lewte ol 4,
i
_ 7
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4. PIur‘nbing (describe: date/age, specify copper/galvanized/plastic, repairs done, efc.) O

./t?’,t/v‘ﬁ d/g[/ G:«’?’f'i{"/ 14;;, 4‘"744';3

. 5. Watersoftener (describe: connections/faucets, saintensnce done, etc.)

Vo ol

6. Existing wafer PoU treatment (desoribe: EPA Culligan carbon filter, other PoUJ unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner e,
satisfaction, etc.) ' : )

i,
i
14

St

/VO‘VLQ,

7. Flow rate (describe: measure siok faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, ete.) '

" GM-2
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Ea. 1070 ,
S U SAMPLE COLLECTION FIELD SHEET
Washington County Point of Use Study Sample Number: ORD-120__
Latitude: 2% (7262 . Sample Date: _[o-2204
Longitude: ~¢ ) Sample Time: JHF35" ~
Property Identification Number; ‘ (] Study Area: ! B
Owners Name:, ¥ Owners Phone Numben_
Mailing Address: T :
Tenant’sName: ™= Tenant’s Phone Number: __ "~
Property Address: -ré,;,g._.r & -
Residence owner accupied: Q Well shared with other residence(s): No
Number of Oceoupants or persons supplied by well: 2 Childrenunder6yrs: __
7 >

Well Depth: - Pump Depth: h 1} Well Age: £
Flow Rate at House: ? _Flow Rate at Pol: H ¢ b Z I {!4

Holding Tank Make/Volume: 3!?;301{ : :
Treatment System(s): aﬁ@, M@J:Zg ASE: ;ﬂ_ﬂ é{_‘ ﬁi}fig USE - SLadiler Pl s ﬁéét éﬁé;ssez(

Sample Collection Description: -

Purge Time or Volume: [',j Lﬁ ol gg{ :&« o+ thuﬁ

Sample Location | Laboratory Apalysis | Number of { Sample Processing { Preservative’ | Container
Contalners Typs
S | Unfiltered HNOjto pH<2 | 125m] HDPBE
Eau::;t,ed Total Melals P
wpuIE 1. | Filtered | HNO;to pH <2 | 125 ml HDPE
¥anret, At BTV SR P wLw—*—Hnﬁ}m‘ed;‘S’Pm HNO, to pH <2 | 125 ml HDP_E
Lapurged- Jo—i-Fitered SEME__, | HNO; to pH <2 | 125 ml BDPE
Remarks:
Photo Number:
Sampler’s Initials: @5

GM-2
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et

‘Washington County Point of Use Study

Latitude:

SAMPLE COLLECTION FICLY SHEET

Longitude:

Owuers Name: .

Pmperty Idenhﬁcatwn Number' __ﬁ@iﬂ___ Study Area.

Sample Number: ORD-121__

Sample Date:

Sample Time: (7 2'(2 a .

Mailing Address: Ve
Tenant’s Namo: 5&& % ;

i DO

Ownets Phone anber' =

Property Address:

Tenant’s Phone Number:

Residence owner occupied:
Number of Occupants or persons supplied by well:

‘Well Depth:

Flow Rate at House:

Well shared with other residence(s): _
Children under 6 yrs:

Pump Depth:

Holding Tapk Make/Volume:

Treatment System(s):

Flow Rate at PQU:

‘Well Age:

Sample Collection Description:

Purge Time or Volume:

Field Parameters:

25 walie

Temperature (°C): ‘

ORFP (mV):

Y53

Comiuctfwity (1S/em):

s

Test Kit Results:

P o

Haidpess:

3.3

TD_S (mg/L):

' _{.;,,_935' e

Free Chlorine (mg/L):

S Rresef

DO (mg/L):

Total Chiorine (wg/L):

Remarks:

Photo Number:
Sampler's Initialy:

GM-2
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10-21-¢9, Gioe
(letvessye 1221 @ 180)

[Cut and paste from the Shaw fleldsheets, Forms 3-5 and 4-5: extract the field analytical
( ) data elements and combing into one datasheet, as page 2 below.  This page 1 Hsting
replaces entirely: Forms 1-5, 2-5, 3+5 and the balance of Forins 3-5 and 4-5. Put into
similar tabular format].

SAMPLING AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS . -
Homeowner Interview Data Checklist - Draft 10/5/08 EI’A R7
Driitking Water Weil and Bisting Point of Use (PoU) Treatuent Unit

ibe: name, address, phone mumber, ID mimber, mine area, etc.)

EPRTD 320490

2. Well information (describe: location, depth, construction details, dritler, date, pump hp
and gpm, maintenance dons, etc.)

Fﬁmfyﬂrlf, "‘Pﬁfﬂf‘wq‘hr /f‘ae 1ot Tu/y ‘o9
3. Pressuretank (describe: volume, gauge pressure on and pressure off, etc.) 5
?&yQ"/ 5‘ ; - Sfb ‘5710 /(1[6-0;-1 .
4. Plumbing (describe: datefage, spemfy copp lgalvamzadlplashc repairs done, etc.)
5. Water softener (descnbe connections/faucets, maintenance done, €ic.)

(\ ) Ma?"" ltu Lese

6. Existing water PoU treatment (describe: EPA Culii-'gan carbon filter, other PoU unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner

satisfaction, etc)

7. Flow rate {describe: measure sink faucet gpra dnd pressurs, measure PoU filter sinktap
gpm, homeowner comments, etc.)

L}t(ﬂl//whw

8 Ice cuhes (describe: ice trays, icemaker, quantity used, etc.)

Jeenng e | )Lmy/a/é

9. Septic tank (describe: Iocaﬁon, type, mé/ntenance, homeowner comments, ete.)

AP0 ﬂ“"‘*ﬂ Lack VM / 4900

10, Other homeownet comments (describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc)

ew,«vf“»; ok, de&{&(ﬁ"\e‘[)ﬁf‘"ﬁ/ﬁ/

7
<
[
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ﬂ 5 :/ Al 5:,015 /L
B 3

SAMPLE COLLECTION FIELD SHEET

ashington County Point of Use Study Sample Number; ORD-122__

M: U titude: __%_a%__ _ gamp:e g:;e: lofaz
fude: -7, ample e!
pllaas Y et HloTime: 247 —
Property Identification Number; 304 2 Study Area: 7 g
Owners Name: R Owners Phone Number:
Mailing Address:
Tepant’s Name: ~— . Tgnant’s Phone Number: _——
Property Address: Lot e ] )
Residence owner accupied: Well shared with other residence{s): . /LD :
Number of Occupants or persons supplied by well: (;g * Children under 6 yrs: __ {2
‘Well Depth: 7‘ Pump Depth: ?' Well Aga: 2
Flow Rate at House: : Flow Rate at PoU:_¥, {2 & [ 125,

Holding Tank Make/Volume: Elacupts, /3 gl
Treatment System(s): / Sammu'ﬁ
. /

( ) Sample Collection Description:

Purge Time or Volume: | 4 mjggm? 2 i J_!@ 18 bavys

Sample Location | Laboratory Analysis | Number of | Sample Processing | Preservative | Container
: ' Contatners - - Type
A5 rﬂtﬁ“‘ﬂ—' N : 1 Unfiltered HNO,to pH <2 | 125 ml HDPE
5 ag =
Bap; Unporg s i Filtered FINO; to pH <2 | 125 mi HDPE
1. |G FNOriepH-<2- 1257l BDPE
1 Filtered SPME....... | HNO:zto pH <2 | 125 ml HDPE
1 Unfilterader e <2
 ap. Purged | TomrNIEHR Osto 125 ml HDPE
1 l¥ilteed ) ENO,to 72 | 125 ml HDPE
1 Unfiltered, SPME 1 FNO;topki <2 | P
ap Purgad 1 ATSEnic /V szmlHD £ -
i Filered SPME—THNO3WPH I | 125 ml HDPE
Remarks: ' '
Photo Number:

?\ 2 Sampler's Initials: é%

GM-2
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SAMPLE COLLECTION FiIELD SHEET

Washiﬁgton County Point of Use Study Sample Nomber: 01!1)—123! ”ivt*:vfcﬂé)
Latitude: Sample Dates
Longitude: _ ' Sample Time: /{270
Propesty Identification Number: 2 4 ‘f/ . Study Area:
Owners Name; C Owners Phone Number;__
Mailing Address: 7 /P“Mmﬂ D ,! P
Tenant's Name: - 2 Tenant's Phone Number:
Properiy Address: -_
Residence owner ocoupied: Well shared with ather residence(s):
Number of Ocenpants or persons supplied by well: : Chitdren wnder 6 yrs:
Well Depth: Pump Depth: ' Well Age:
. Flow Rate at House: Flow Rate at POU: .

Holding Tank Make/Volumpe: N
Treatment System(s): (‘ ;'a—z %ﬂ rﬂ

Sample Collection Description:

Purge Time or Volmne: ?&ﬁ %Q }[}‘%" il Wity

Field Parameters; _
Temperature (°C): ,L/ 1D TORP@VY: T8/
(.
Conductvity (uS/cm): "/7 7 ] Test Kif Results:
piE: fﬁ/ gé Hardness: o 0
DS (mg/L): — Fres Chlorine (ug/Ly: Mt Proos 4
DO (mg/L): — ‘Total Chlorine (mgAL): ~
Remarks:
Photo Number:

Sampler’s Initjals: ( ;5

GM-2
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- A) SAMPLE COLLECTION FIELD SHEET
( ‘Washingion County Point of Use Study Sample Nomber: omﬁgéuf;.,,e)
Latitude: ____ . Sample Date: -3
Longitude: Sample Tine: t{k&m
Property ldentification Number: ___ & 12— _ Study Ares:

OvwnefNalie:2: TE i S e G Pho T Ty
_ SN AVASS ST S o

Moiljng .,.dma oo I
x@&%‘h?ﬂ?@\?ﬂ%ﬂ%‘*@“ 2

b 3E, Ik

Property Address:

Residence owner oceupied: Well shared with other ms1dmc%)ﬂm S
Nuwber of Occupants or persons supplied by well: i C)%i%sn un;derrq‘ yis: s

' ' O e e e
Well Depih Fremp Depth:

*‘*Fxsv&*l;m'\atmuse;: epge F et A

s R

L ER s.;r%‘#%w wmwﬂ‘}

W g am,r.,-., T f;,,,..% .
R 3 :

N S ey 14

Hol dmg Tank Mak

Treatment System{g}: \
LA m—:ﬁ‘y ks e K T i R 2 T N vt et
f'“ ' \) Sample CollectlonDescnptgon. Y e VYo B
Purge Time or Volume: __’Qkétﬁnlaé_kﬁwz A
Fleld Parameters: :
Temperatare (°C): . i3.95 ORP (mV): AN ;
Conductivity (aSfem): S’ y] 5“ \ Test Kit Resalis:
: G
pH: é a0 | Herdness: 5-%,‘3 |
TDS (mg/L): SRR R Free Chlorine (mg/L): Ko Eledws
DO {mp/L): _— Total Chlorine (mg/L): A/
Remarks:

Photo Number:

Sampler's Initials: 1262

GM-2
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[0-31-09® (5350
360573 ,~90 14257 |

_SAMPLING AND ANALYSIS OF HOUSEHOLD
ﬂg) 2:15,pgle

;
WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7
Drinking Water Wel]'and Existing Point of Use (Pol) Treatment Unit .
@Q 2 52? %?/""?/
n J b L 1. Home (describe: name, address phone numbet, ID fumber, mine ares, etc)

il N PR i

’s] ,g/g(p) * Name of Person(s) Interviewed:

Address:

2. Well information (describe: location, depth, constructlon details, dniler date, pump hp
and gpm, maintenance done, etc.)

3. Pressure tank (describe: volume, gange pressure on and pressure off, etc.}

bl - Pyl .
a0l g
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Ltk g o e i

4. Plumbing (describe: date/age, specify copper!galvanizedlpl}asﬁd, repairs done, etc,) O

. ‘{vmdfcf / C’wf’ff”/

5. Water softener (des'cri!_:'é:" c':oﬁnécﬁbn_iﬂféuceté, inaintcﬁanéé done, ete.)

@é’ wyter Fyﬂéf’/m u/[t (@/ chc«zse.,
4 wwf"/ | evtotfe. FriwetCso veplel 2 wz/?>

. 6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit -

specify, type and size of waterline connection, maintenance done and cost, hameowner .
satisfaction, efc.) _ T g ]

7. Flow rate (describe: measure sink faucet gpm and pressure measure PoU filter smktap
gpim, homeowner comunents, etc.) .

T 'L/ Lett,

e ——
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SAMPLE COLLECTION FIELY SHEET.

‘Washington County Peint of Use Study Sample Number: ORD-9
Latitt.:de: _ Sample Date: {2 .30
Longitude: ‘ Sample Time: _ £

Property Identification Number: Study Area:

Owmers Name: Owmers Phone Number:

Mailing Address: o~ ; r,. ;

Tenant’s Name: > ee URp—/3 L( Tenant’s Phone Number:

Property Address: '

Residence owner occupied: ‘Well shared with other residence(s): _
Number of Occupants or persons supplied by well: _ Children under 6 yrs:

Well Depth; Pump Depth: : ‘Well Age:
Flow Rate at House: Flow Rate at PoU: <L 4
Holding Tank Make/Volume:;

Treatment System(s):

Sample Collection Description:

Purge Time or Volume: _é{%mujoaé.é:zi_@a

Sample Location | Laborafory Aualysis | Number of | Sample Processing waervative Container
: Containers . TFype
. 1 Unfiltered B0 to pH <2 | 125 ml HDPE
Tap, Unpurged. | Total Metals 1 | Filfered HNOsto pif <3 | 125 ml HDEE
i . RRRE . " CURflered P~ | HNO;to pH <2 | 125 ml HDPE
~PaprOhparged- | AdEEeELY- %w HNOsto pH <2 | 125 ml HDPE
Remarks; '
FPhoto Number:
Sampler’s Initials: _¢A3

GM-2
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SAMPLE COLLECTION FIELD SHEET

‘Washington County Peint of Use Stady
Latitade: _

Sample Number: ORD-10, _
Sample Date: _/C ~3 %

Longitade: Sample Time: 42410
Property Identification Number: Study Area;
Owners Name: Owners Phone Number:
Mailing Address: __ .
Tonant's Name:_ > €& CIL[D “'/-3-:/ Tenant’s Phone Number:
Properiy Address:
Residence owner occupied: Well shared with other residence(s):
Number of Oceupants or persons supplied by well! Children under 6 yrs:
‘Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at PoU:
Holding Tank Make/Volume:
Treatment System(s):
Sample Collection Pescription:
Purge Time or Volume; ) )04.’ L faf / S
Sz;nple Tocation Laboratory Analysis | Number of | Sample Processing | Preservative | Container
Containery Type
S RIS ' 1 Vnfiltered HNQG; to pH <2
Tap,Purged | Total Metals s1opH <2 | 125 m] HOPE
ohE e 1 | Fitered HNO; to pH <2 | 125 ml HDPR
o | T el URIEEEESERER | HNOsto pH <2 | 125 ml HDPE
R o ompEpiiterey 3PFE-— | ANO;to pH <2 | 125 ml HDPR
Remarks: '
PhotoNymber: ____
Sampler”s Initials: éﬁg
GM-2
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SAMPLE COLLECTION FIELD SHEET
’;5' Washmgton County Point of Use Study . Sample Number: OR‘D-izd
Latitade; Sample Date:
Inug:tude- Z, Sample Time: QQ Q_.gg
Property Identification Number: ?-0_@} 3 Study Area: 3

Ovmers Name;

Owners Phone Number—__

Mailing Address: S
Tenant’s Name: — Tenant’s Phone Number; ___ "~
Property Address: Coertr
Residence owner occupied:  / Well shared with other residence(s): e
Number of Occupants or persons supplied by welk: ! Children under 6 yrs: __ &
o5l . J25 :
Woll Depth; &% Pump Depth: __/2 WellAge: (Fwe
Flow Rate at House: 7z Flow Rate at PoU: 4 &
Holding Tank Make/Volume: / :
Treatment System(s): O ll )}m 10 .r‘/s[er / E’zﬁjﬂw ke d )
'\ ) Sample Collection Description:
Purge Time or Volume: Wnpgepe L (OF hane
: s
Sample Location | Laboratory Analysis | Number of | Sample Processing | Preservative Container
Containers Type
1 Unfiltered HNO;to pH <2 | 125 ml HDPE
et Total Metals  * : ik
pge 1 |Fiitered HINO;to pH <2 | 125 ml HDPE
ot o o ST SPME | HNO; fo pH <2 | 125 ! HDPE
Eﬂ-ﬂfﬁ:— Arserie-TEAL ’ :
Lnpurged- _ --l——--'—_ -Riltered-SPME, HNO; to pH <2 | 125 ml HDFE
Remarks:
Photo Number:

Sampler’s Initials: ZQE

AN
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SAMPLE COLLECTION FIELD SHERT

‘Washington Cmmty Yoint of Use Study Sample Number: ORD-125

. Latifude: Sample Date: /22 -3 %
Longitude. ' . Sample Tlme:%d_?zle
Prop erty Identl fication 'Nmnber‘ Study Area:

Owners Name: . . Ov.ruers Phone Nmnber

Mailing Address: -

Tenant's Name: " Ikg L 242 A}-— ZQ %( Tenant’s Phone Nomber;

Property Address:
Residence owner occupied: ‘Well shared with other residence(s):
Number of Cecupants or persons supplied by well: Children under 6 yrs:
Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at POU: _, i R 7A é‘,F fa
Holding Tank Muke/Volume:
Treafment System(s):
Sample Coliection Description:
Purge Time or Volume: ﬁﬂ‘? ef / /’) )
Field Ravastors: (W9, Y51 S5, ysed — Y51 #0635)
Temperature {°C): 12,859 ORP (mV): QQQ b,
Conductivity (uS/om): 200 Test Kit Resulis:
P
Mo 7y (/3.3) | Haes:
DO (mg/L): 5280 [ S p7) | Toml Chlorive Gmg/L):
Rontarks: '
Photo Number:

Sampler’s Initials: @

GM-2
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Seheduled ! (073364 |, f100,.0n

( ) [Cut and paste from the Shaw fieldsheets. Forms 3-5 and 4-5: extract the field analytical
data elements and combine info one datasheet, as page 2 below. This page 1 listing -
replaces enfirely: Forms 1-5, 2-5, 3~5 and the balance of Forms 3-5 and 4—5 Put into -
similar tabular format], _

SAMPLIN G AND ANALYSIS OF HOUSEHOLD
- WELL WATER IN MINE WASTE AREAS . :
Homeowner Tnterview Data Checklist - Draf} 10/5/08 EPA R7
Drinking Water Well and Existiig Point of Use' (Potl) Treatment Unit

sscribe: name, address, phone number, 1D number, mine area, e(c.)

: 3 describe: location, depth, aonstruchon details, driller, date, pump hp
and gpm, mamtenance done etc) AAA Leills Stewe’ 73 ne tera sy sV ‘?&z&e
fﬂ“‘ {-'N'M Lb’hﬁ-r. 1Bl s P e P ¥ | ; 2657 aelf z{;{ Sﬁq’&fi ) el ot 195,

'Frﬁm}’ !‘0( o
i 3. I’ressufetank(descnbe volume, gau! prgsﬁlrew’dﬁ 4nd g eog écs Formfi

AL part—romrié

4, Plumbing {describe: date/age, specify copperlgaivanmedfplastic repairs done, eto.)
/@y& .-.9/ Pve | we repocs

5. Water softener (describe: connections/faucets, maintenance done, etc.)

a VO e _
{PA. Culligan carbon fiktdy, other PoU unit -

6. Bxisting water PoU treatment (describe;
specify, type and size of waterline connection, nidintenance duneand cost, homeowner
satisfaction, etc.) Séee L puert ' '

7. Flow rate (describe; medsure sink faucet gpm and pressure, medsure PolJ filter sinktap
gpm, homeowner comments, etc.)

3,8 L win atlhact; DALy at- T2y

8. Ice onbes (degcribe: ice trays, :cemaker quannty used, etc.)

fﬁzma'ét(( }9/6;5; /dﬂq
9. Septic tank(descnbe lacation, type, maintenance, homeowner comments, etc.)

Back: Yard, T o piikugice
10. Other homeowmner cornments (describe: alternate contact information, well water

problems, bottled water problems, preference for Pol) unit, any other
complaiats/compliments/comments, etc.)

.
~—
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Washiﬁgtdn Connty Point
/A3

Latifades -

SAMPLE COLLECYION FIELD SHEET

Longitade: —92, 7330 -
Property Identification Number; EE £Lg [g,ﬂg Study Area: FACK '

Owners Name:

of Use Study

Ownexrs Phone Number:

" Sample Number: ORD-126__

Sample Date: /7

Sample Time:

Sampler’s Initials: Z%

" Mailing Address:
Tenant’s Name: —_ Tenant’s Phone Number:
Property Address:______faad@@— : i
Residence owner ocoupied: i Well shared with other residence(s): = fld22 .
Numbér of Occupants or persons supplied by well: Children under 6 yrs; _ ——
Well Depth: 2 r(-:o?) Pantp Depth: Well Age:
Piow Rate at House: y Plow Rate at Pal:_ 3 (Lf c
Holding Tank Make/Volumes g
Treatment System(y): MMAng
Sample Collection Description:
Purge Time or Volume; [éﬂ“ @{ A rg ??;\_L [2 Mt <
Sample-Location | Laboratery Analysts | Number of | Sample X'rocessing | Preservative | Container
S ' R Containers |~ = . Type
’ 1 Unfiltered O
gaugt,ed Total Metals o HNG;to pH <2 | 125 ml HDPE
RpUrg 1 Filtered HNO;to pH <2 | 125 ml HDPE
~Faaer, \ Ve metniiterad KPME | HINO; to pH <2 | 125 il HDPR
Arseoc BV
Uspurged : b Biltered, SPME___ | HNO; to pH <2 | 125 ml HDPE
Remarks:
Photo Number: ___

GM-2
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SAMPLE COLLECTION FIELD SHEET

Washington County Polut of Use Study Samplé Number: ORD-127__
Latitude: Sample Date: _ {2 —2X 0
Longitade: _Sample Time: _////0>
Property Identification Number: : Study Area;
Owners Name: ' Owners Phone Number:
Mailiog Address: Siﬁm% ‘é;'z 5 ) "'! 1’% '
Tenant's Name; e Tenant's Ehone Number:
Property Address: .
Residence ovmer accupied: Well shared with other residence(s): __
Number of Ououpants or persons supplied by well: Children under 6 yrs:
Well Depth: Pump Depth: Well Age: -
Flow Rata at House: ' Flow Rate at POU: __
Holding Tavk Make/Volume:
Tréatment System(s):
Sample Collection Description:
Purge Time or Volume: ﬂt d‘:;j_.e! L1y
Field I-’am meters: ~
Temperature (°C): 12,75 ‘ORP (miV): s 240y
Canductivity (pS/cur): 5S¢ Test Kit Resuls:
TDS (mg/L): —— Free Chiorine (mg/L): AT ﬁz"-; 7&
DO (mg/L): 877 ( 83.0% ) | otat Chiorine (mg/t: at—
Remarks;
[
Photo Number:

Sampler’s Initials: 445

GM-2
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10-23-05 , Iot30 ‘ :

(/m"“ [Cut and paste from the Shaw fieldsheets. Forms 3-5 and 4-5: extract the field analytical -
. ) data elementts and combine into one datasheet, as page 2 below.  This page 1 listing
replaces entirely: Forms 1-5, 2-5, 3-5 and the balance quarms 3-5 and 4-5. Put into

similar tabular forma].

SAMPLING AND ANALYSIS OF HOUSEHOLD
WEHLL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist ~ Draft 10/5/08 EPA R7
Dirivking Water Well aud Existing Poini of Use (PoU) Treaiment Unit

: name, address, phone number, ID number, mine ares, etc.)

FPA Free (3 1. Home (d

2. Well information (describe: location, depth, construction details, driller, date, pump hp

and gpm, maintenance dons, etc.)
€. s1de Bhose. , aboit~ 2 Cr-bthase, 25 fF (_sbv"vg wal2r), 2002 lucl ok 2

3. Pressure tank (describe: volume, gauge pressure on and pressure off etc.)
2w6=355s" 0 ¢, o d:-@/,p,,,
4. Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, ete.)
hes ﬁy fve Sonte—Cper
. 5. Water softener (describe: connecnonslfhucets, maintenance done, etc.)
( . ) M= fa%n,ef‘ ’

6. Existing water PoU treatment (describe: EPA Cull:gan carbon filter, other PoU unit -
specify, type and size of waterline connection, mmntananca done and cost, homeowner

sansfacuon, ete.)
hovte N

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU fifter sinktap
gpm, homeowner comments, ¢tc.)

8. Ice cubes (descnbe xce h‘ays, 1cemaker, quantity nsed, stc.) -
lﬁf.mofkbr ; Au;,/S !ce, ‘)Crv.n Si%rc.
9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.y

Boeke ﬂ?t Luse Gﬂacwfe ﬁ%ué a.r;?/ Lpersn Bt

10. Other homeowner comments (describe: alternate contact information, well water
problems, botiled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

ne /amé/eewg o bittted Lositer , b tonien
Pressure (s very low, S0 $he winy st be 28le toline a5

1

g
i
o ™

GM-2
1927323




.'/H-‘-.

—

SAMPLE COLLECTION FIELD SHEET

Washington County Pomt of Use Study

Latitade: 37,
Eongitude: ~

Property dentification Number; 24056

Ovmners Name:

Mailing Address:

Tenant’s Name;

Sample Number: ORD-11__
Sample Date: /& 2 3<0F

Sample Time: 1365

Study Avess [

Yt

Property Address:
Regidence awner occupied: 3 Well shared with other resxdence(s)

ey,

Owners Phone Number:

Tenant’s Phone Number:

A ——

Number of Occupants or persons supplied by well:

Well Depth: _ ™" [l

quw Rate at House;

4

Furap Depth:

Mo

Childyen under 6 yrs: __Q____

Well Age: ﬁ—

7

Ll

Flow

Rate gt PolJ: L

Holding Teik Mako/Volume: {2 220f- R, Lo / Pogas
Treatment System(s): I~ 22& 19; ;ée,{ (’g@g@ )472@—-

Sample Collection Description:

1L

A

Purge Time or Volime: _._u_nfm%&é’m;ﬁw

Sample Lacation | Laboratory Analysls { Numberof | Sample Processing | Preservative . | Container
) Containers : Type

, _ i Unfiltered FNO,to pH<2 | 125 ml FDPE
o e TV T Wl | WO, pH <2 | 125 mIDEE
N T | e Pkt SRR N0, 10 pH <2 | 125 ml HDPE
Tap,Unpagett | Arsenfc Iy , B  Filered SPME— | NG, to pHL<2 | 125 tal HDPE
Remarks:

Phato Number:

Sampler’s Initials: (&ﬁ

GM-2

193/323
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SAMPLE COLLECTION FIELD SHEET

Washington Couxity Point of Use Study . Sample Number: ORD-12
Latitude: Sample Date: 292, 2 <3G
Longitude: Samiple Time: /4302
Property Identification Number: VLY 057 5 Study Area: / '
Ownemﬂame - Ownters Phone Numbers_ - -

Mailing:Addl_'és's:" I —‘!’{ SCRRTIN A DU )

Tenant’s Name: S ﬁ ___ Tenant’s Phone Number:

l_’ropertyAddress':

Residence owner ocoupied; Well shared with other residence(s):
Number of Occupants or persons supplied by well: Children under & yrs:

Well Depth: Pump Depth: . Well Age:
Flow Rate at House: Flow Rate at Pol:
Holding Tank Make/Volume:

Treatment System(s):

Sample Collection Description:

Purge Time or Volume: Fut 9 p) A i S wara

Sample Location | Laboratery Aualysis | Number of | Sample FProcessing | Preservative Container
- Containers Type

ST T RERTR | Unfiltered HNO, t <2
Tap, Purged Total Metals - 5o pH lZ?mlHDPE
LA . SRR A & Filterad . | BNOsta pH <2 | 125mlBDFE -
S st e | R TR filtered - SEME..._{ HNO,to pH <2 | 125 ml HDPE

L R . e F ity SPME—- | HNO;to pH <2 | 125 m]l HDPE
Remarks:
Photo Number:

Sampler’s Initials: %

GM-2
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SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study Sample Number: ORB»IZS“_

Latitade: Sample Date: _J{-23~g
Yongitude: Sample Time:

- Property Identification Number: QY055 Study Avea; _,
Owners Name: Owners Phone Number:
Mailing Address: . .

Tenant’s Name: S & = 4 KD~ {{ Tenant’s Phone Number:
Property Address: _
Residence owner occupied: Well shared with other residence(s):

Number of Oceupants or persons supplied by well: Children under 6 yrs:

‘Well Depth: Pump Depth: Well Age:
Flow Rate af House: Flow Rate at PoU: _4, - ; Mdt:t
Holding Tank Make/Volume;
Treatment Systern(s):
Bhovet
Sample Colleciion Deseription: L & st )4;-”4 ¥,

Se1p ale An M‘Mﬁfmjiaaﬂwvfe
el te
Purge Time or Volume: ifu 264#; ek )Qz_:r g bhers

Sample Location | Laboratory Analysis | Numberof | Sample Processing | Preservative Contaim'ar
Contajners Type
1 Unfiltered.- HNOsto pH<2 | 125wl HDPE

youcel, Total Metals - , bkt

npige o 1+ | Filtered HNO:to pH <2 | 125 M HDPE
EG“W*T”‘"’“* ' ekl | Vinfiltered, SPME | HNO; to pH<2 | 125 ml HDFB

| ArsenieHf¢——
Bapurged ™" =TTl HNO; to pH<2 | 125 ml HDPE
Remarks:
Photo Number; :
Sampler’s Initials: [g
GM-2

195/323
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SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study

Sample Number: ORD-12%

Latitude: __ _ : Sample Date: _{~2~¢G
Longitude: ' Sample Time: /435
Property Identification Number: Afo58” Study Area; ,
Owners Name: Cvimners Phone Number;
Mailing Address: Rt ‘
Teunapt's Name: > 7N ‘Tenant’s Phone Number:
Property Address:
Residence owner occupied: Well sharcd with other residence(s):
Number of Ocoupants or persons supplied by welk Children under 6 vrs:
Well Depth: Puwp Depth: Well Age:

. . 5.3 -"/ A
Flow Rate at House: Flow Rate at POU: ¢ ]
Holding Tank Make/Volume:
Treatment System(s):

Bl

Sample Collection Description: J@MM%&&&M@ '
. nﬁ?{' ﬂDrM y [f‘
Purge Time or Volume: _______@gf__&p 3 Cttin
¥ield Parameters:
Teurperature (°C): ] K S‘ty/ ORP (mV): 2 a2 §
Conductivity (uSfem): | ;/ 27 o Test Kit Results:
pI? 2l R _Hardm:_ 35—7.;/
Sy | o o |FreeChloineGngly | ajt-Ingf-
DO (mg/L): - b GG ( (234 sg Total Chlorine (mg/L): 9[,
Remarks:
Photo Number: ___
Sampler's Initials: Q.'é

GM-2
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SAMPLING AND AN, ALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/08 BPA. R7

Drinking Water Well and Existing Point of Use (PDU) Treatment Unit

1. Home (descnbe. name, address, phone number, ID number; mine atea, ete.)

=2

NﬁneAreaandlDNumber _5"4 // 0,2'/0 55

: Name of Persan(s) Intemewed ~

) Ad"dress:—- | = -

e

2. Well information (describe: location, depth, construction defails, driller, date, pump hp
and gpm, maintenance done, efe.)

Froct Yard rgffhou Lose. N0 toteep

i“l[“’—““ Moegl | Eye, , Dtlld . @0 ¥, bledfe bunst 34 p0ars azo

3. Pressure tank (describe: volume, gauge pressure on and pressure off, etc.)

Well- Rl 0 [0, | 32901

GM-2
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A1, Y,
%’, / { SAMPLE COLLECTION FIELD SHEET
A, Lington County I’omtoste Study Sample Number: ORD-130__
! Latitude: Sample Date: _J7~2b-27
" Longifade: NORRE Sample Time: _()32.0

Property Identification Number,__. XA

Owmers Name:
Mailing Ad
Tepant's Name: —
Property Address: _ Savian
Residence owner occupxed L Well shared with other remdence(s) A
Number of Occupants or persons Supplled bywell 2 Children under 6 yrs; _

! 7 [y
Well Depth: / 74 Pump Depth: M _ Well Age:
Flow Rate at House: </ Flow Rate at PoU:’ 5 : 5 L 1 wmatu
Holding Tank Make/Volume: 20 vz {

F4 . I * %

Treatment System(s): of gl ¢ 7'7 - - //D(,,ﬂ;,,t

f ‘. olien Mo W{%‘{ fered Sf’twy/af ﬂgdce Gy qﬂéﬂrﬁml /

(j ) - Sample Collection Description: ._._ELMMMF[%_I‘ME_‘&:_

[ ..q.rﬂJ

Purge Time or Volume: MMFM? ij{) [+ Lotee

Container

Sample Location | Laboratory Analysis | Nomber of | Sample Processing | Preservative
Confainers Type
1 Unfiltered HNO,to pH <2 | 125 ml HDPE
Jaueet, | Total Metals oF
PUIg - 1 Filtered HNOsto pH <2 | 125 ml HDPE
Jlnpuszed- Arsoni BB - s Rileredr SEMES | HNO, to pH <2 | 125 ml HDPR
Remarks:
Photo Number:
Sampler's Initials:
GM-2

198/323
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SAMPLE COILECEION FIELD SHEET

Sample Number: omnsz@ /ﬁm(’)

Washingtor County Point of Use Study

Latitude: Sample Date:
Longitude: Sample Time: _{*X7 00
: (Labef o 5’/«4;0/:!5 vewds "’ORI,)-/3 P
Property Mdeatification Number: __ 37 72Y Study Avea:
Owners Name: _ Owners Phone Number;
Mailing Address: o ey ~ [ 5O
Tenant's Name: - Tenant's Phone Number:
Property Address:
Residence ownter accupled: ‘Well shayed with ofher residence(s):
Number of Occupants or persons supplied by wel: : Children under 6 yrs:
. Well Depth: Pump Depth: Well Age:
Flow Rate at House: ___ Flow Rate at POU:
Holding Tank Make/Volume:
Treatyient Systera(s);
- f
Sample Collection Description: fﬂ!%r‘ﬂ h 1.5 p: ['ICI‘Q,Q (LA g @4;,_, %é&,ﬂ‘ ]
Purge Time or Volume: Pu. !\j. I.-ﬂ Dﬂf 4 2 a4 1
¥ield Parameters:
Temperature (°C): 14,09 ORP (@V): LBS,7
Conductivity (uSfem}; Test Kit Resnlis:
: g/ _
pH; (oo brliyy | Hedaess: .
TDS (mg/L): — g Free Chlarine (mg/L):
DO (wg/L): 539 (*S) ,®9,) | Total Chiorine (me/L):
Remarks:
Fhoto Number:

Sampler’s Initjals: {aﬁ

GM-2
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SAMPLE COLLECTION FIELD SHEET

_ ) 131
Washiugton County Point of Use Study Sample Nambers onwﬁmﬂ‘//w/ )
Latitude:. .. Sample Date: o2

Longitude: Sample Time: _/e2/ 2
(label o fm«f@f reads “ORD~3¢ L

Property Identification Numbex: . . ?}f“ Study Area:
Owners Name: _ Owners Phone Number:
Mailing Address:
Tenant's Name:
Property Address:
Residence owner cooupied: ‘Well shared with other residence(s):
Number of Occtfpants or persons supplied by well: Children vnder 6 yrs:

Pl S ¢« BN . S B 2PN
SEF0Rp=3

Tenant’s Phone Numbet:

Well Depth: Pump Depth: Woll Age:
Flow Rate at Housa: | Flow Rate at POU:

Holdiog Tank Make/Volume:
Treatroent System(s):

&
Sample Collection Description: M@%&MW)

» ”
Purge Time or Volume: } 5 X2 e

Field Paramelers:

Temperature (°C): {3,/@ . ORP (mV}: 7773

-Conductivity (uSfom}): <3 / Test Kit Results:

pH: (fﬁ?,,?,gﬂfl --~**" h[%%:ﬁardnss;__ . _ lfl“) <

TDS (mg/L): e - Fres Chlorine (mg/L): AL g{‘@m’{"
0O (mg/L): S B 44 | TotlChlosine mgh: L ‘

Remarks:

Phote Number:
Sampler’s Initials:

GM-2
200/323
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N - SAMPLING AND ANALYSIS OF HOUSEHOLD
i\.j o WELL WATER IN MINE WASTE AREAS . .
- Homeowner Interview Data Checkijst - Diaft 10/5/08 EPA R7

Drioking Water Well and Existing Point of Use: (POU) Treahnam‘. Unit

1. Home (descnbe. name, address, phone number, ID number, mine axea, ete.)
' Mine Area and JD Number: 5/4! '? FFA Boql(‘ﬁ '

+ Name of Person(s) Interviewed: _ ‘ -

Address: sEm—

" 9, Well information (describe: location, depth, construction details, driller, date, pump hp
and gpm, mmntenance done, etc.)

e J10 G5 T hopunp ”275/0”?
() 50 e Such] A iy A il 1997

ey

i'»'/f_réss/J A [a;/ o4 é,zsﬂ

3. Pressure tank (describe: volum za?p pressure on and pressure off, etc.)

20 j,,% Sflrare

‘‘‘‘‘‘‘

GM-2
201/323




4. Plumbing (describe: datefage, specify copper/galvanized/plastic, repairs done, etc.)

h | ﬁéfé-/’ﬁﬂ.@ okl 3 2006

5. Water softener {desgr_ibeE qonnecﬁons!faucéts,_ maintenance done, efc.)

Vone.

6. Existing water PoU {reatment (describe: EPA Culligan carbon filter, other PoU uait -
specify, type and size of waterline connection, maintenance done and cost, homeowner
satisfaction

A b~ s b ol i ol
Syé{ﬁm 5,,/ LM»{;!‘/]M/, ~ecle il Bockly i 7@%{@/

7. Flow rate {describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.)

S L b

GM-2
202/323
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% bimrm——— B ———— R = 4 L .l

8. Ice cubes (describe: ice trays icemaker, quantity used, etc.)

,«M)Zr“ e ﬂéﬂ/ (D'&aZM foorieef”

9. Septic tank (describe: location, type, maintenance, ?eowner comments, efc.)
@m, o

Joihid = 75! ot

10. Other homeowner comments (describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc)

Vé%»mr‘/ Yo Wp 9/457 A j/f)é@

’F“"”F“r{f Aguel Mm'l(’cmj #/wr st laer
Wﬁ—[g/ SouseTaees

GM-2
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Sketch or other notes:

—————
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‘Washington County Po

Latitade:

Longitude:

Property Identificafion Number;

Owners Name:

int of Use Siudy

/2

SAMPLE COLLECYION FIELD SHEET

Sample Number; ORD-13__

Sample Date:
Sample Time:

3

12 ‘Jb'?

Study Area:

Ovimers Phone Number: ISR -

Mailing Address: SRR

Tenant’s Name: S——— Tenant’s Phone Number:

Property Address: Stieeq e

Residence owner acoupied; Z Well shared with other residence(s): L2~
Number of Occupants or persons supplied by well: / Children under 6 yrs: 3

!/
Woll Depth: v /32

Flow Rate at PoU: XM ¢

Well Age: iﬁ;&p&

@A Cu.lfil;m £ e

Pump Depth:
Flow Rate at House: 2
i~ 7
Holding Tank Make/Volume:
Treatment System(s):
Sample Collection Desoription:

Purge Time or Volume: Iy znfq,h}h,ﬂ_ B [l L""’Vﬁ'

Sample Location | Laboratory Analysis | Number of | Sample Processing | Preservative Contaimer
) Containers_| Type
; i Unfiltered 1-_11\!0_; topH <2 | 125 ml HDPE

Fap, Unpurged | Total Metals 1 Fiftered ANO,to pH <2 | 125 i HDPE
. . . e . - . _ . . . .
~Fapr Unpurged—-Arsenie iy e Filtored BEME— HRO; 10 pH~2 | 125 s B s

Remarks: )

Photo Number:

Sampler’s Initials: [ EE_

i
GM-2
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——Sff‘ﬁf\v 2 -
* Tenant’s Name: Tenant’s Phone Number:

SAMPLE COLLECTION FIELD SHEET

‘Washington Connty Point of Use Study Sample Number: ORD-14
Latitades = . Sample Date: /7~ 07
Longitade: ____ Sample Time: __/Qo5
Property Identification Number: / &g Study Area:

OvmersName; ..~ ‘Owmers Phone Number:_.

Property Address:

Residence owner occupied: . Well shared with other residence(s):

MNumber of Cccupants or persons supplied by well: Childrer under 6 yrs:

Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at PoU:; '
Holding Tank Make/Volume:

Treatrment System(s):

Sample Collection Deseription:

Purge Time or Volume: pjﬂ;«l;ﬂ 25 ol
Sample Location | Lahoratory Analysis | Number of Samplerc&ssIt;g Preservative Containerl
) Contaipers . Type
T . 1 tered

T, Buiged Total Mehals Unfil HNO; topl <2 | 125 ml HDPE
A R S N Filtered HNO, to pH <2 | 125 mi HDPE
Fap;Prirged Aszenic HF V-
Remarks:

Photo Number:

Sampler’s Initials:

GM-2
206/323
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SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study Sample Number: ORD-132__
Latitude: : Sawmple Date: (2°s09
Longitude: Sample Tioxe:

Property Identification Number: } 23 ' Study Axea:

Qwmers Name: COwnuers Phone Number:

Mailing Address: '

Tenant’s Name: % g h L’L’é 1! 'E Tenant’s Phone Number:

-Property Address: ]

Residence owner ocoupied: Well shared with other residence(s):
Nuimber of Occupants or persons supplied by well: Children under 6 yrs:

Well Depthe Pump Depth: : Well Age:

Flow Rate at House: Flow Rate at PoU: é' %2_: (ﬂfgl-[ Yerica
&B

Holding Tank Make/Volume:

Treatment System(s): -

Sample Collection Desecription:

Purge Time or Volume: ‘__MMTMA?@,Q_U_LJ&F#

Sample Loeation { Laboratory Analysis | Number of | Sample Processing | Preservative Container
Cortainers Type
Faucet, Total Metals 1 Unfiltered HNOsto pH<2 | 125 ml HDPE
Unpurged o "4 |Fitered | HNOjlopH<2 | 125 mIHDPE
Faucet, N renio s | Unfilored; BEME— | FFOTwpie ] 125 m{HDPE
Liopurgatl™ =1 Filtered SPME~ | BNO; o PH~2-1-125-mLHDPE
Remarks:

Photo Number:
Sampler’s Initials: ] E

GM-2
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SAMPLE COLLECTION FIELD SHEET

‘Washington Conuty Point of Use Study Sample Number: ORD-133
Latitode: o Sample Date: __)o- 2 ,!_9"0?

Longitude: Sample Time: l Q_:;QS:

Property Identification Number: _ ___ - Stdy Area;
Owners Name: Owners Phone Numher;
Mailing Address: P 1 f
Tepant's Name: 2, ,{:,“ t 0 =Y "f‘:mant’s Phone Numbes:
Property Address:
. Residence owner occupied: Well shared with other residence(s):
Number of Gceupants or persons supplied by well: Children under 6 yrs: .
‘Well Depth: Pmup Deptl: Well Age:
Flow Rate at Hcmse:‘ - Flow Rate at POU:
Holding Tank Make/Volume:
Treatment System(s):

Sample Collection Description:

Purge Time or Volume: Yu l'}'. nﬂ Q,?; l&lﬁ’\

Kicld Parameters: - - _

Temperature (°C): ZQ, 0y ORP (uV): . e, 9
Conductivity (pS/om): 5' ‘:8 o Test Kit Results:

PR L :_(E}FWM"'?) Hardness: S7(

TOS gLy . i

) " 0| Peo Chlorine (mglLy: - Mo Preseu]
pomeny: | /.SY (7@7,‘-[) | Total Chlorine (mg/L): 7
Remarks: ‘
Photo Number:

Sampler’s Initials; __( &

GM-2
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SAMPLING AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/08 EEA R7
Drinking Water Well and Existing Point of Use (PoU) Treatment Unit

1. Home (describe: name, address, phone number, ID number, mine area, eic.)

. Mine Area and ID Numlfer: SAS y 9@4; {3}

Name of Person(s) Interviewed: _

Address:

Telephone: — '

2. Well information {describe: focation, depth, construction details, driller, date, pump hp

and gpm, maintenance dore, etc.) _ ’.{q sleatl o e ~ Oniifie

M Vmﬁ/ w:l?'vq\[:‘wz %}@l A f3pft- ﬁ/&(f’n;f?g“((

furmp seplaccd fu 1975

3. Pressure tank (describe: volurae, gauge pressure on and Pressure off;, eic.)

7

/

GM-2
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‘4. Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, eto.) (‘)

1958 Ceepe / oY, %8 Fés?f%; P riplac @(

kY7 Ver s e },}J
5. Water softener (describe: connections/faucets, mainfenance done, etc.)
Wevie

6. Existing water PaUJ freatment (describe: EPA Culligan carbon filter, other PoU unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner

- —
1
St *

satisfaction, etc.)
a ! -
£ call M, {rlfe
7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comiments, etc.)
O,QL—/M}M q‘l‘ Collfsasy gvﬁ(’(féf) .
b.¥ L'/Ia/zfu at Faucef
{ )

OM-2
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8. Toe cubes (describe: ice frays, icemaker, quantity used, etc.)
2 s -
M (
Yreels | Vhe Suus M/‘}{ fece

9. Septic tank (descabe: location, type, ﬁlaintenance, homeawner comments, etc)
0 a0 - QR’
F)/E“' Sf(ﬁ@, 4 ]ﬂmﬂ/ 20 PPy Uanse

Conerde foniy. ] e Ll
F/I’”)L"/ s iten roplaed, S spous. nip.

10. Other homeowner comments (describe: alternate contact information, well water
prublems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

Wides boe Pllbe Lok bt Do e

GM-2
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Sketch or other notes:
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SAMPLE COLLECTION FIELD SHEET

" Washington County Point of Use Stndy Sawmple Number: ORD-134__
Latitude: _ Sample Date:
Longitude: - L Sample Time:

*0I57 Stady Arez: __|©

Sulge Owners Phone Number:
Mailing Addross: _ I e
Tenant’s Phone Number:

Tenant’s Narne: -~
Property Address:
Residence owner occupied: z Well shared with other residence(s): 7

Number of Ocenpants or persons supplied by well: 2 Children under 6 yrs: __ |

Well Depth:__ 35084 Purap Depth: 4 L Woll Age: /Y
Flow Rate at House: 7— Flow Rate at PolJ; /

Holding Tank Make/Volume:

Treatment System(s):

Sample Collection Deseription:

<

Purge Time or Volume: M.e,-— Latzs -2
' Aroos u-u( Slee Safyl §i.o &qaﬁ{fwie;e mu-:ff-
. Z)
-.| Sample Location | Laboratory Analysis { Number of SamplePranessing Preservative Container
_ Confainers Type
; : i Unfiltered HNOstopH <2 | 125 ml HDPE
Faueet, Total Metals T i dod
Unpurg 1 I . |Fiteed | BNOjtopH <2 | 125l HDPE
Faucet, g || USRS BEME (05 to Pt 135 mHHDPE
Enpuged |t Filtorod- SEME . NGOy piE-<2-12520! HOPB.
Remarhs:
Photo Number:

Sampler’s Initials: _( 5%

GM-2
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SAMPLE COLLECTICN FIELD SHEET

Washlngton County Pomt of Use Study
Latitude: :

Longitude:

20-7 5“?3

Sample Number: QORI-135
Sample Dafe: s2.l2:

Sample Timer YERE~ /o35

Study Area:

Property Id eutiﬁcahon Numb er:
OwnﬂrsName L

Cwners Phons Nmnbar '

2y

Wailing Address: . -,;_-
Tenant’s Name:

O!

ﬁ/l‘
LV A iy

{
Tenant’s Phone Numb e

Property Address:

Residence owner oceupied:

" Number of Qccupants or persvns supplied by welk:

Well Depihy:
Flow Rate at Tlouse:

Well shared with other residence(s):

Children vader 6 yrs:

‘Well Age:

Pump Depth:
Flow Rate at POU:

Holding Tank Make/Volume:

Treatment Systsm(s):

Sample Collection Description:

Purge Time or Volume:

Field Parameters:

‘Temperature {°C):

ORP (mV):

/4%, 2

Copdueﬁﬁw {uSfom):

Test it Results:

oS (gl

Harduess:

7.8

Free Chlorine (mg/L):

N&#-la@z'nf—

L DO {mg/Ly:

0‘5{17 Wb\ _ : L

Total Chlorine (mg/L)

Remarks:

Photo Nuwnber:

T
Sampler’s Initials: é.g%

GM-2
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’ SAMPLING AND ANALYSIS OF HOUSEHOLD |
O WELL WATER IN MINE WASTE AREAS
- Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7
_ Drinking Water Well'and Existing Point of Use (PoU) Treatment Unit

1. Home (describe: name, adéress, phone number, ID number, mine area, etc.)

MineAxep.andIDNumiJer: 5}4’/0; 20/58

Name of Person(s) Interviewed: _
e N ——

Telephone: Y

2, Well information (describe: location, depth, construction details, dnller, date, pump hp
and gpm, maintenance done, efc.)

FPM‘.L WJ@‘”’ iﬂm&@ﬁ@-@/ 19 95

L] h‘M.
e

3. Pressure tank (describe: volume, gange pressure on and pressure off, etc.)

GM-2
215/323
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4, Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, ete)

/ ?7;; Fvc y ‘r‘wﬂfoﬂ J’Q-{’ley\q lq«-q 007 - wf/‘g,,‘

5. Water softener (describe: connections/faucets, raaintenance done, ete.}

) /njﬁn,{

6. Existing water PoU treatrment (describe: BPA Culligan carbon filtex, other PoU unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner

satisfaction, etc.)

Movig...

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.) .

" GM-2
216/323
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O 8. Ice cubes (describe: ice trays, icemaker, quantity used, efc.)

Tenigs &/&7

9. Septic tank (describe: location, type, maintenance, homeowner comments, ete.)

' A//f_v[y"gamé%e ""voffoézﬂlL .S')‘afe v&a,._, Mﬁ’{lhwse,

’A‘W’” =y Lol @M»JL&,

16. Other homeowner comments (describe: alternate contact information, well water -
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

'L:Fiag ’w#{{w( L%ué/ f"ﬁﬁa—— ?[')/743{_

{/Dﬁ,e.;—
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Sketch or other notes:
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SAMPLE COLLECTION FIELD SHEET

Washmgton County Poiat of Usd Study Sample Nomber: ORD-136__

o

T’

Latitude: Sample Date: Jor- A7 09
Longitude: -

Properiy Identification Num 2 ‘ﬁls’

Owrners Name:;

Mailing Address:

Sample Time: (X237

Study Area

S’.

Tenant’s Phone Number:

R ——y

s

Tenant’s Name; ——

Property Address: !@m& “

Residence owner oceupied; Well shared with other residence(s):

Number of Occopants or persons supplied by well: Children under & yrs:

Well Depth: ? Pump Dei:th: ? Well Age: _?___,__,__,_
Flow Rate at Houge; ? Flow Rate at PoU: 3 Lo L/ (2P

Holding Tank Make/Volume: 2%l -

Treatment System(s): New ¢

_ Sample Collection Description:
Purge Time or Volome: _WLQ-__@LM
Sample Location | Laboratory Analysis | Number of | Sample Processing | Preservative Container
Containers Type
F:_mce!‘, Fotal Metals 1 Unfiltered HNO; topH <2 | 125 ml HDPE
Unpurged - 1| Filtered HINO; to pH <2 | 125 ml HOPE
Fameb— ) - b Unfiltored - SEME—T HNO P <2 T 725l HDPE
Unprgodo. | & ’ —t—et-Pilteredr SPVEE—" | ENOrtopH-<-425mLHDPR
i

Remarks:

Photo Number: :

Sampler’s Initials: Z g

GM-2
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SAMPLE COLLECTION FIELD SHEEY

Washington County Point of Use Study Sample Number; ORD-137_ /of h- /3
Latitude: o Sample Date: /. 7~ 7FD '
Longituded Sample Time: WQJJ i

Property Identification Number; 2392 g Study Area: S/
' S Omefs_PhoneNumb'ter::"-

A .

Owoers Name: -
Mailing Address; __C SN
Tenant's Name: ; Tenent’s Phone Number:
Property Address:
Residencs owner cocupied: Well shared with other residence(s):
Numtber of Oucupants or persons supplied by welk: Children ynder 6 yrs:

Weil Depth: Pump Depih: Well Age:
Flow Rate at House: Flow Rate at POL:

Holding Tank Make/Volums:
Treatment System(s):

!
Sample Collection Description: )} b {

'-HM-C = [D/_uémv é,f:y: &(g 5&, Jiueky i kzgt Ag&j 4er-a*f£.
Purge Time or Volume: Eugﬁaé égb— 3-5':_..'.,;'@

Field Parameters:
Tempematwe (°C: | } 3502 - | ORP(mV): . ;)?Q‘ o
Conductivity (pSfom): S85 o Test Kit Results:
pRE o P e | Hardness: #17.5
DO (mg/L): .53 (52.3%) | Tonichlarine gy | [
Remarks:
Photo Numbeg:
Sampler's Initials: . (a’)
GM-2
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T Regdudled B 102799 g

3792219 ~90,7593Y
( ' } [Cut and paste from the Shaw fieldsheets. Forms 3-5 and 4-5: extract the field analytical
: data elemenis and combine irfo one datasheet, as page 2 below.  This page { listing
B! % 3 replaces entirely: Forms.1-5, 2-5, 3-3 and ihe balence of Forms 3-5 and 4-5. Put into

similar tabular format].
cd:a | K
fL{ 2.5 SAMPLING AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS
(2507 Homeowner Interviéw Data Checklist - Draft 10/5/08 EPA R7
Drinking Water Well and Existing Point of Uss (PoU) Treatment Unit
€0/ 23ths 1. Home (describe: name, address, phone number, ID number, mine area, etc.)

2, 'Well information (describe; location, depth, construction details, driller, date, pump hp

-and jntenance done, etc,)

mfl/"éz b ase,

3. Pregsurg;t escribe: volume, gaugs presgure on gnd pressure off, etc.)
10/ o ot ﬁf?“ o

4. Plumbing( 21'1)5: datefags, s Wwalvmplasﬁc, repairs 4 ;?L etc.)
.ﬂ?’rﬁtp/pm._;}] p K e - ", [??m—/ zshe
5. Water softener{describe: connections/faucets, maintenance done, etc.)

() Mot

6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner

saﬁsfa/ﬂ%io?,ég) AP?Ié"

7. Flow rate (describe: measure sink fancet gpm aud pressure, measure PoU filter sinktap
gpm, homeowiter comments, etc. ,
. 3’ & L/ wtA. h

_ 8._& cubss ( dé_s'cﬁh:e: ice trJ__ ;c:lzr, quan;i}y used, etc.)
re 7@;’ , U M -~ S s O i%
9. Septic (descpibe/location, typd, maintenance, homeowner comments, etc.)
ik ﬁ?ﬂ)ﬁfﬁ W75’ ra,..»f@

10. Other homeowner comments (describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

7
.
‘—u——'

GM-2
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SAMPLE COLLECTION FIELD SHEET

Washiugton Counfy Point of Use Study

Sample Number: ORD-138__

Latitude: Sample Date: /&~ 7-=G
Longttude: Sample Time: [ 335~
Property Ydentification Number:____ “/@)YD __ Study Area: /D

Owners Name: - _ Owners Phone Number:_

Mailing Address: /‘E /ﬂ&ﬂ‘ (;) - !30? o ~

Tenant’s Name: o Tenant’s Phone Number:

Property Address: _

Residence owner occupied: ‘Well shared with other residence(s): - o

Number of Occupants or persons supplied by well: Children under 6 yrs: _

‘Well Depth: Pumip Depth: Well Age:

Flow Rate at House: Flow Rate at PoU:

Holding Tank Make/Volume:

Treatment System{s):

Sample Collection Description:

Puarge Time or Volume: 14y p;#? .:’4. é ' ~Dn- I+ hissre

Sample Location | Laboratory Asalysis | Numberof | Sample Processing | Preservative Container
___{ Containers ' Type
1 Unfiltered HNO, to pH <2

g.iucet’ed Total Meals ' : yto pH<2 | 125 ml HDPE

airg) . i Filtered HNO; to pH <2 | 125 ml BDPE
P ] _ B cj,,__-.Unﬁltered,-SEMﬁ HNO; to pH <2 | 125 mI HDPR
Uspurged— w3 | Filtéted, SEME - | HNO; to pH <2 | 125 ml HDPE
Remarks:
Photo Number:
Sampler’s Iniﬁa]EE

GM-2
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SAMPLYE COLLECTION FIELY SHEET

Washmgton Couuty Point uste Stndy ' Sample Number: ORD-138 /0&1)* 22 FD
Latitude: Sample Date: _{p- ¥2-09
Longitude: ' Sample Thne: OS2

Property Ideatification Number: _

L/(V/ Yo Study Area;
_ _ . Ovmers Phone Number:

Owners Name:
Malling Address: ] R _
Tenant’s Name: e S Tenant’s Phane Numbes: _
Property Address; -SM
Residence owner occupied: /- Well shared with other remdenoe(s)
Number of Occupants or persons supplied by welk: o ' Chlldren under 6 yrs
4 > "
Well Depth: 9-50 Pump Depth: L L ' Well Age:
Flow Rate at Houge: , Flow Rate at POU: g b / Mara '
Holding Tank Make/Volure: 2201
\
Tregtment System(s): et d J .
Sample Collection Description:
Purge Time or Volume: ﬁl !‘?@z‘ p"*" / 7%
Field Parameters:
Temperature (°C); 124 ORP (nV): /6.2
Condnetivity (1S/cm): lf lﬂ "] Test Kit Results: ’
P — 0 papeded) | B
I 7
TDS (mg/L.): — ! Fres Chlorine (wug/L):
DO (mg/L): Y3 (Lo8) | ot calorine (meny:
Remarks:
Phote Number:

Sampler’s Initials: l &

GM-2
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SAMPLING AND ANALYSIS OF HOUSEHOLD

g ] " WELL WATBR IN MINE WASTE AREAS
( d-1 ) Homeowner Interview Data Checklist - Dyaft 10/5/08 EPA.R7
P 1 Drinking Water Well and Existing Point of Use (PoU) Treatment Unit

] . M .
&(" ) 1190 1. Home (describe: name, address, phone number, 1) number, mine area, eic.)

! .
Aot Mise Avca i D Nambers_EP Yol o, SO

Name of Person(s) Interviewed:

Address:

1

2. Well information {describe: location, depth, construction details, driller, date, pumap hp
and gpm, maintenance done, efc.)

280 L4 deeg  [ouestanll Evye, Moy, 2005 - LI,
' _ W gaed 220/ P Lot No vuiatnipme

3. Pressure tank (describe: volume, gauge pressure on and pressure off, etc.}

.,

GM-2
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_ 4. Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, etc.) O

Undes toarllev 1997 | 5 well 2005

Ml e, toppec by Bl ventor trunk
nerr Lt Lo ter Tan K i 2apg,

5. Water softener (describe: connections/faucets, maintenance done, etc.)

Mg

6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit -
specify, type and size of waterline connection, maintensnce done and cost, homeowner .
satisfaction, stc.)

bt
s,

None

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.) :

GM-2
2257323




%

O‘ ) 8. Tce cubes (describe: ice tra'ys, icemaker, quantity used, efc.)

he fce -

9, Septic tank (describe: location, type, maintenance, homeowner comments, etc.)

/‘fﬁ&m [ Az Wﬂ‘lr(wméc

10. Other homeowner comments (desdn"bc: alternate contact information, well water
' problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, ctc.)

-~

:

.< |’
)

11%!/5‘ bl # el C—udl(gf—-—l teseslpf Q \Q(/ %

———
—
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Sketch or other notes:
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* H SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study Sample Nomber: ORD-140__
/47! Latitude: _ Sample Date:_ {2 L 7-0 <

Longitude: Sample Time: _Jefozn
Property Idenhﬂcatmn Number -}557'( / Study Area: g/i" / 1
-Owners Name: B Owners Phone Number;
Mailing Addsess;
Tenant’s Name: Tenant’s Phone Number; g
Property Address: I . .

Residence owner nconpied: 2 Well shared v.uth other residence(s):

Number of Qccupants or persons supplied by well: / Children under 6 yrs: 2
Well Age: é}g;é

‘Well Depth: 1 @i! :

Flovr Rate at House: Z.L 9 priad Flow Rate at Pall; 7: (/ ["/ it

" Holding Tank Make/Volume:

Purnp Deﬁﬂl: / 570{./‘

Treatment System(s):

Sample Collection Description:

Purge Time or Vohime: é{g/gg%at (2 Lot

Sample Location | Laboratery Analysis | Number of | Sample Processing | Preservative Container
Containers Type

1 Unfiltered HNOyto pH <2 | 125 ml HD

f}inﬁtg,ed Tolal Metals Otop PE
P . 1 Filtered HNO; to pH <2 | 125 ml HDPE

“Eaucet, — . et Uifiltorad, SEME- | HNO: to pH <2 | 125 m{ HDPR

Fm—tFiittored - SEME . { HNOQ, to pH <2 | 125 mi HDPE
Remarks:
PhotoNumber: __
Sampler’s Initials: £ 2%

GM-2
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SAMPLE COLLECTION FIELD SHEET

‘Washington County Point of Use Study

Latitude:

Longitude:

Property Identification Number: 9054/

Sample Numbe

ORD-141__

j 94
Sample Date: 10~32-0 ]

Sample Time: l L{ I{

Study Area: / @

Sampler’s Initials: i Z

Ovmners Namo: Owners Phone Number:
Mailing Address: - Q{ &——
“Tenant’s Name; ggﬁ il _ Tenant’s Phone Number: ___.

Property Address; RPN SRS
Residence owner occupied: Well shared with olherresidence(s):- R i _
Number of Occupants or persons supplied by well: - Children under 6 yrs:

Well Depth: Purmp Depth: Well Age:
Flow Rate at House: Flow Rate at POU:

Holding Tank Make/Volume:

Treatment System(s):

Sample Collsction Description:

Purge Time or Volume: ! u! ?ld [5 g;{t:iﬂ

Kield Paramefers: i

Tomperature (°C): .89 ORP (mV): 7350
Conductivity (pS/em); yy q Test Xit Results:

pH: — Hardoess:

TS (mgfl): - Free Chlorine (mg/L):

PO (mg/L): 17, 9% [ 173 D"i'n\ Total Chlorine (mg/L):

Remarks:

Photo Number:

GM-2
229/323




i ]\Du& {0 ealf Wr/ﬁw— M{j""‘f%m.,,,f }4,%% /’w ]

. SAMPLING AND ANALYSIS OF HOUSEHOLD
ﬁ Bl 'WELL WATER IN MINE WASTE AREAS
~ Homeowner Interview Data Checklist - Draft 10/5/08 EPA.R7
Drinking Water Well and Existing Point of Use (PolU) Treatment Unit

s 1L

1. Home (describe: name, address, phons number, ID nurnber, mine area, etc,)
Mine Area and 1D Number: .S/q- / 0’1 o5y

Name of Person(s) Interviewed: M

Address:

oo Y

- 2. Well information (describe: location, depth, construction details, driller, date, pump hp
and gpm, maintenance doxe, etc.)

Nb’f\h’l Sh/@.. Cll" LUJM{_, ‘4-"5-"?0-/—-" #svw ?M.r?-&f“

3. Pressure tank (describe: volume, gauge pressure on and pressure off, etc.)

GM-2
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4. Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, etc.)

440

5. Water softener (describe; connections/faucets, maintepance done, eic.)

Mowe

6. Bxisting water PoU treatment (describe: EPA Culligan carbon filter, other. PoU unit -
specify, type and size of waterding connéction, maintenance done and cost, hormeowner

satisfaction, etc.)

Nowg

7. Flow rate (describe: measure sink. faucet gpm and pressure, wmeasure PoUJ filter sinkiap
gpm, homeowner comments, efc.)

GM-2
2317323
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8. Ice cubes (describe: ico trays, jcemaker, quantity used, étc.)

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.)

10. Other homeowner comments (describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, eto.) :

J Y*'Lnb/ L;‘lw.':ﬁ;. ter

A ‘Ludu(

Ny
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Sketch or other notes:
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SAMPLE COLLECTION FIELD SHEEY

‘Washiagfon Comniy Point of Use Study Sample Number: ORD-142
Latitade: Sawmple Date: fo-2 7~
Longitade: Sample Time: EE? E :

Property Identification Number:

Owners Name:
Mailing Address:
Tenant’s Name: — Tenant’s Phone Mumber; —
Property Address: :
Residence owner ocoupied: I Well shared with other residence(s): HA>
Number of Occupants or persons supplied by well: - Children under 6 yrs:
i /
Well Depth: g0 Purap Depth: yi72, 4 Well Age: éz
Flow Rate at House: _Flow Rate at PoU: _{s, 0 N
Holdm g Tank Make/Volume:

Treatment System(s): gﬂc\){lueg( ‘La / M

. - Ly
Sample Collection Desoription: %m&@%ﬁ@@wé@ﬂm

Purge Time or Volume: L sasmrrrigh

Pall vanye A-sundplef fi e m,ﬁ/:ém? o etleclell, Fotel + A 3elint,

Sample Location | Laboratoxy Analysis | Number of | Sample Processing | Preservative Container
Containers - | Type
1 Unfiltered HNOstopH<2 | 125 ml

ga:]ucet,e a .| Total Metals Ostop HDPE

parg 1 Filtered HNO;to pH<Z | 125 ml HDPE
et _ st DRSSPV 1-HNO; e t25.m HOPE

Arserde V-
Ynpurged- S| Fillod SIME | | BRSO PRI IZIILHDPE |
Remarks: -
Photo Number;
Sampler’s Initials: E
GM-2
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SANPLE COLLECTION FIELD SHEET

Washington Counnty Point of Use Study

Sample Number: ORD-143—" (-l,"[ \(era(
Lo 3N )

Latitude; - Sample Date: &+ o
Longiinde: Sample Time: /. &0
Property Identification Number: Yois¥ Study Area:

Owners Neme: _ Owners Phone Number;

Maling Address: e fnf) (U]

Tenant"s Name: ,S L vUhy Tenant’s Phone Number:

Pruperty Address:

Residence owner ocoupisd: ‘Well shared with other residence(s):

Number of Oceupants or persons supplied by well; Chitdren ueder 6 yrs:

Well Depth: : Pump Depth; Well Age:
Flow Rate at House; _- Flow Rate at POU:

Holding Tank Make/Volume:

Treatment System(s): Ja (

Sample Collection Description:

Purge Time or Volume: 612&:5,;1 /8 wrles

Field Parameters:

Temperature (°C): /32; ORP (mV): //4 5
Conductivity (uSfem): fo 4 Test Xit Results: -

;8 ' = Hardness: - 0 ~shf

TDS (mg/L): R Free Chlorme (mgll): | pyf-f) -
DO (mg/L): &7 (726x¢) | Towt Chtorine Gmgiy: 'L.

Remarks: -

Photo Number:

Sampler's Initials: 4

GM-2
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SAMPLE COLLECTION FIELD SHEET

washi gton County P it of Use Study Sample Namb OFB;?“-‘-'”; S (Fler )
ashington County Point of Use ample Number: s
Latitude: ; . Sample Pate: ‘ &p)
Lougitudes _ Sample Time: /QSI

Property Identification Number: {/ﬂff 4 Study Avea:

Owners Name: ' Owners Phone Number:

Mpiling Address:

Tenunt's Name: o 9 - [ c (%; Tenant’s Phone Number:
Property Address: 6

Residence owner occupled: Well shared with other residence(s):

Number of Occupants or persons supplied by well: Children under 6 yrs:

Well Deph: Purnp Depth: Well Age:
Flow Rate at House: Flow Rate at POU;

Holding Tank Make/Volume:

Treatment Systera(s): » ¢

Sample Collection Description: ALY % I{e,

’ ™
24 Q*/QS«;

Purge Time or Vuiux;le:

Field l::'arameters:

Temperature {°C): { 3‘ ﬁ?(@ ORP (mV): / (o .l

Condnetivity (uS/em): L{*‘? { Test Kit Results: .

pH e | Hadues 342 |
TDS (mg/LY: ' - - Free Chlorine (mg/L): bbbl o Qq " 2'74,“
DO (mg/L): e x, (2aed)) | Total Chtosine (met): -
Remarks:

Photo Number: ____

Sampler’s Initials: é@

GM-2
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“Treatment System(s): Qﬁei@ g‘f,, le:‘éta/M

SAMPLE COLLECTION FIELD SHEET

(3-~ds
Washington County Point of Use Study Sample Number; ORD-J e L( &
Yatitude: Sample Date: /-2 o
Longiiude: i Sample Time: / 7%
"Property Identification Number: l’) of 375? Study Area: {75 '
Owners Name: Owners Phone Number:
Mailing Address: g A f—.D “m
Tenant’s Name: - l - “Tenant’s Phone Number:
Property Address: ' '

Residence owner occupied: Weil shamd with other mstdence(s)
Number of Occupants or persons supplied by well: " Children under 6 yrs:

Well Depth: ' : Pump Depth: ___~ - S Well Age:

Flow Rate at House: Flow Rate at PoU:
Holding Tank Make/Volurze:

lyaab orcd
Semple Collestion Deseription: 2y _ 14 el §o ‘
Purge Time or Volume: ‘E:g%,gi L ;ﬂg‘ﬁgﬁs

Sample Loeation | Laboratory Analysis | Number of | Sample Processing | Preservafive Confainer
. Containers ' Type
Edondt — 1| Unfilered HNOyto pH.<2 | 125 rul HDPE
0 elals

#purged 1 .| Filtered: HNOsto pH <2 | 125 ml HDPE
T e TS, SEVE oL H O ta pHL<2.{ 125 m] HOPE

¥awest, T Assente FEAF a-pilad.

Unpurged 1 | Filtered SPME—-HNOte-pH <2 | 125 ml HDPE

Remarks:

Photo Number;

Sampler’s Iumaim

GM-2
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SAMPLING AND ANALYSIS OF HOUSEHOLD
WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/08 EFA R7
Drinking Water Well and Existing Point of Use (PoU) Treaiment Unit

1. Home (desonbe name, address, phone numbcr, 13) numbe; mine area, etc.)

Migne Area and 10 Number: 2}015""[) SA o

Name of Person(s) Interviewed: —

o =

2. Well information (describe: location, depth, construction details, driller, date, pump hp
and gpm, maintenance dope, etc.)

Brck. yurd ~—30tt Lo Lerse | €0, fag }ijim’a
feolt PV s, Bloadbor~fnakh

3. Pressure tank (describe: volume, gauge pressure on and pressure oﬁ‘, e_t;:.) _
3 (4 ga( C Wf/f% é’rm(
L/(? f%:

GM-2
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4. Plumbing (describe: datq!age, specify copper/galvanized/plastic, repairs done, etc.) O

QVF5 ”[0(, FUC/

5. Water softener (describe: connections/faucets, maintenance done, etc:)

?/@5 WM ‘tlo @lm/.a beowse

; -

6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PolJ unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner

satisfaction, etc.) ;

. O f e, ~ ,
ot l}f&gﬁ for ~tlile. boe

2O vepra, R e
Cliases wM"'M%/‘W- s ol &
"7 S ca‘jz_wﬂ hoinyed

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.)

5.0 Ly

GM-2
239/323
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: O 3. Ice cubes (descxibe: ice trays, icemaker, quantity used, ete.)
Tee ke | 1S enbs (g

9. | Septic tank (deS(:;ibe: location, type, maintenance, homecwner comments, etc.)
Frof—ferl <32 Pett~tovey loisse,
Coigrite S, (encle b7l

10. Other homeowner comments {describe: alternate contact information, well water
probleras, bottled water problems, preference for PoU unit, any otheér
complaints/compliments/comments, efc.)

“") Bﬁﬁfwf Wﬁ‘gf i3 ok / (ol /ﬁﬂ@r IQF/‘%&F‘
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) Sketch or other notes:
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SAMPLE COLLECTION FIELD SHEEY

I {/_\ j.- 'S'A'%/L
Coby o if ‘Washington County Point of Use Study Sample Number: ORD-144 _
d Latitade: Sample Date: /O,
Bl U7 / Longitude: Sample Time: (Q%Q}
/)‘; - / 6( Property Identification Number: Je 573 Study Area: /s
) Qwners Name: Owners Phone Number:
Mailing Address:
Tenani*s Narme: Tenant’s Phone Number; ___~——
Property Address: Sﬂ%g_.
Residence owner occupied: 9— Well shared with other residence(s): Mo
Number of Occupants or persons supplied by well: ___.2 Children under § yrs: Q
7 7 >
‘Well Depih: s Pump Depth: : Well Age:
Flow Rate at House: ’? Flow Rate at PoU; _—7: 5) L/ b/ N
Holding Tankc Make/Volume: 0 g
Treatment System(s): hite
{\' ) Sample Colfection Description:
Purge Time or Vohume: 1+ M@f,ﬂ:}@p
Sample Location | Laboratory Analysis | Number of | Sample Processing | Preservative Container
Contalners Type
Faucet‘ 'I'otal Mem]s ] 1 Uﬂﬁ!&red HNO; 10 pH Q 125 m—l I‘]DPB
Unpuged 1 Filtered HNO, to pH<2 | 125 1] HDPE
Fueer . . et -Lipltared - SRME— | HINO; to pH <2 | 125 ml HDPE
pusged = i Fiiteret SEME | HNO, to pH <2 | 125 mt HDPE
Remarks:
Photo Number:
Sampler’s Initials: E E
W,
GM-2
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SAMPLE COLLECTION FIELD SHEET

‘Washiogton Conaty Peint of Use Study Santple Number; ORD-145
Tatitude: : _Sample Date: ~ -~
Longitede: Sample Time: _(28 3¢
Propesty Identification Number: Study Area:

Cwners Name; Ovwmers Phone Number:

Mailing Address;

Tenant’s Name: Tenant’s Phone Nomber:

Property Address: Sff C}JQ‘D{L{L[

Residence owner occupied: Well shared with other resi'dehcé.(s): '

Number of Occupants or persons supplied by well: i Childyen nnder 6 yrs:
Well Depth: Pump Depth: ZRNGTE _ - WellAge:
Flow Rate at House: Flow Rate at POU: ' :
Holding Tank Make/Volume:
Treatment System(s):
_ Sample Colleetion Description:
Puorge Time or Volume: 25 11 f) #.ﬂ/l.a:ﬂ
Field Parameters: _
Temperature (°C): ISRCA ORP (mV): 2pd G
Conductivity (pS/ocm): bty Test XKit Results:
P ~ A7 Hardness: 57-/7’01
TDS (mg/L): o~ Free Chlorine (mg/L): ﬂ/?’lL precad
- " I )
DO {wg/L): | .2} ( P2 L) Total Chiorine (mg/L): |
At = ’
Remarks:

Photo Number:

Sampler’s Initials: t 3 ,2

GM-2
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5‘5’ / 7 SAMPLING AND ANALYSIS OFr HOUSEHOLD
U A5 WELL WATER IN MINE WASTE AREAS
1« Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7
& b2l Dnnkmg ‘Water Well and Existing Point of Use (PoU) Treatment Unit
/{ s, ] 1 Home (describe: name, address, phone number, ID number, mine area, etc.)

Mine Area and TD Number: Efﬁ. 3 0},‘) SA 1S~

Name of Person(s) Inferviewed: ‘
o QN

2. Well information (describe: location, depth, construction details, driller, date, pump hp
and gpm, maintenance done, efc.) )

A pop it [mﬂy,é,,} .MPM %WMW/Z&M? }é‘,é

| fV"S" ‘5.

———
M
Sotrerm

3. Pressure tapk (describe: volume, gauge pressure on and pressure off, etc)

30 ga(

GM-2
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4. Plumbing (desmbe date/age, specify copper/galvanized/plastic, repmrs done, etc.) O

1797, Ve | M,,,y,,,,gmwf

5. Water softener (describe: connections/fancets, maintenance done, ¢tc.)

Meane

- 6. Bxisting water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner
satisfaction, etc.) ()

| Fara

7. Flow rate (describe: measure sink faucet gpm and pressure, measoce Pol ﬁlter sinktap
gpm, homeowner comments, efc.)

7.5 L wn

GM-2
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O

" 8. Yoe cubes (describe: ice trays, icemaker, quantity used, etc.)

. Tears', t/’(’;‘Vf/a@cc/

9. Septic tank (describe: location, type, maintenance, homeowner comments, efc.)

| Bada yﬁmf “"’r#’a'm Ly
Ces’nCAaf‘r‘e,/' 1/ 4&4&@2(/
204 ples foowt bmar Yo dench neploceds

10. Other homeowmer comments (describe: alternate contact information, well water
problemns, bottled water problems, preference. for PoU unit, any other
complaints/corpliments/comments, efc.)

, . : Ok bt woulf F"@Q‘y D Her

e
s+

GM-2
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Sketch or other notes:
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{ L2 SAMPLE COLLECTION ¥IELD SHEET

- , L ‘

.S L hingten County Point of Use Study Sample Numtber: ORD-15__

ﬁ.g \ V/ﬂ Latitude: SampleDate: [0 ~2& -0
Longitude: ) Sample Time:

Study Area:
QOwners Phone Nombe

Property Idenfificgtion Numver: &/ 0I5

Owners Name; )
Mailing Address: S

Tepant’s Name: — Tenant’s Phone Numbex: —

Property Address: Sanme

Residence owner oceupied: __ % Well shered with other residence(s): Mo
Number of Occupants or persons supplied by well: _ 3 Children under 6 yrs: ___ {2
Well Depth: 5 ¥s T/;L Pump Depth: '.> Well Age:
Flow Rate at House: 7 Flow Raie at PolU: ; ({l;' Mﬁd

Holding Tank Make/Volume: 30? {
Treatment System(s): W2

(‘ . ) Sample CoHection Deseription:

Purge Time or Volume: U ﬂ/ﬂ&ﬂf e 2 Lzmr’!.

Sample Location | Laberatory Analysis | Number of | Sample Processing | Preservative Countainer
. Containers Type
1. Unfiltered _ HNO; to pH <2 | 125 ml HDPE
d Total .
Tap, Unpurge o] Metals i Filtered HINO, to pl <3 | 125 ml HDPE
et Ui Hered-BRME, | TINO;to pH <2 | 125 m) HDPE
Al et B 070 S SRM B . | HNO; 1o pH <2 | 125 ml HDPE
Remarks:
Photo Number:

Sampler’s Initials: ¢ g

N

GM-2
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SAMPLE COLLECFION FIELD SHEET

"

Washington County Point of Use Stady Sample Nomber: ORD-16
Latitude: DR Sample Date: _ /@22
Longitude: Sample Time: _/&/5
Propetty Identification Number: L:}Vﬁbl < Study Area:
Owners Name; = . Owners Phore Number:
Mailing Addressb : P
K12
Tenant’s Name: __(_ Tenant’s Phone Number:
Property Address:
Residence owner occupied: Well shared with other residence(s):
Number of Occupants or persons supplied by well: Children under 6 yrs:
Well Depth: Pump Depth: . Well Age:
Flow Rate at House: _Flow Rate at PoU: Le 2 M”/ L,
Holding Tank Make/Volume:
Treatment System(s):
| ; ) Sample Collection Description:
Purge Time or Volume: 4 b;m m?ﬂf / e LM;,; re
Sample Location | Laboratory Avalysis | Number of | Sample Processing | Preservative | Coniainer
. Confainers o Type
s : ’ 1 Unfiltered HNO; to pH <2 | 125 mIHDPE
Tap, Purged Total Metals
B S ¥ Filtered HNO; to pH <2 | 125 ml 90PE
NP et Unfiltered- BRME—1 HNOstopH.<2- - 125k HDEE
Remarks:
Photo Number:
Sampler’s Initials: Zag
GM-2
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- /'

Wash-ington County Point of Tse Stady

SAMPLE COLLECTION FIELD SEEETY

Sample Nunther: ORD-146__

Latitade: . Sample Date: _ /O~ B~ @
Longitude: Sample Time: /T3

Property Identification Nuraber: Hools Study Area:__{ 2

Ownoers Name: . Owners Phone Number;

Mailing Address: _ Je—== _ 7~

Tenant’s Name: ) IQ"E’) - ’ } Tenant’s Phone Number:

Property Address: v .

Residence owner oceupied: Well shared with other residence(s):

Number of Occupants or persons supplied by well: Children under & yrs:

Well Depth: Pump Depth: Well Age:

Flow Rate at House: Flow Rate at PoU:

Hotlding Tank Make/Volune:

Treatment System(s):

Sample Collection Description:

Purge Time or Volume: 'F; £ r&,g,ﬂ_ (G jadoast

Sample Location | Laboratory Analysis | Numberof | Sawple Processing | Preservative | Container

. Containers | . - Type
. _ 1. Unfilterad

g?zn:it’ed ctotal ioials | ere HNO; to pH <2 125n:1}mPE

Unpurge PR 1 Filtered HNO; to pH <2 | 125 ml HDPE
e e b o | Wndiliered SPMB . J-HNO, to pH <2 | 125

Faueer | ArseniSHAF— - N Oytop ml HDER
| Dnputged . {1 Fiftered; SPME——1-HNO; to pH <2 | 125 ml HDPR
Remarks:

Photo Number:

Sampler’s Initials: __ &%

GM-2
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SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study

Latitude:

Longitude:

Sawple Number: ORD-147
Sample Pate: /O~ N

Sample Time: /(7 30

Study Area; / ﬂ

Property Identification Number: ‘ Z { % 7'/ S

Owners Name:

Ovmers Photie Number;,

Malling Address:

F oY W e T )
Tenant’s Name: 5 ﬁgk— ) 12 Tepant's Phone Number:

Property Address:

Residence owner occupied:

Nuomber of Ocenpants or persops supplied by welk

Well Depth:

Well shared with other residence(s):
Children under 6 yrs:

Filow Rate at House:

Flow Rate at PGU:

Holding Tank Make/Volume:

Treatent System(s):

Pump Depth:

Well Age:

Sample Collection ]jeseﬁpﬁcm:

Purge Time or Volume: ,é (74 ?z e;_,( _ / 9_ Mrpm

Field Parametors:
Temperature (°C): A 2> ORP (@mV): 1777, o
Conductivity (uSfom): ,,7-.’{ [ Test Kit Resulls:
pH: A Hardness: g‘é S{.-B
TDS (mg/L); — Free Chlorine {mg/L): y d}. Precer?
DO (mg/L): k! l" l C"b”l x"’&f) ‘Total Chilorine {mg/L): !

7
Remarks:
Photo Number;
Sampler’s Initials: A759

GM-2
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s;heﬁﬂ—fég{ y oy ¥,/530

k3

T 4 [Cutand paste from the Shaw fleldsheets. Forms 3-5 and 4-5: extract the field analytical
p L( } data elements and combine fifo one datasheet, as page 2 below.  This page 1 Hsting
: /Lrep!aces entirely: Forms 1-5, 2-5, 3-5 and the balance of Forms 3-5 and 4-5. Put into

Cd! /L( similar tabulor format].

Bot
MY SAMPLING AND ANALYSIS OF HOUSEHOLD

M WELL WATER IN MINE WASTE AREAS
Homeowner Interview Data Checklist - Draft 10/5/068 EPAR7
Drinking Water Well and Existing Point of Use (PolY) Treatment Unit

1. Home (describe: name, address, phone number, D number, mine area, efc.)

. e on (describe; location, depth, construction details, drilter, date, pump hp
L ogofran: 24 gpm, maintenance don, eic.) l hr Frewtg v<placedl e 200F

AT o 51t s, SUSHE, 1793~ Veyes oy

3. Pressure tank (describe: volume gauge pressure on and pressure off, etc.)
3054[ 3% F)
4. Phymbing (dasmbe datelage specify copper/galvanized/plastic, repairs done, eic.)
ﬂ/{,ﬂm f 793~ 1 0’{" = Mnoe( ) e Ptoy Fer ?Lmame,
5 Water softener (describe; connections/faucets, maintenance done, ¢fc.) -

6. Bxisting water POU treatroent (describe: Culligan carbon filtery other PolJ unit -

specify, type and size of ‘waterline connection, maintenance done and cost, homeowner
gatisfaction, etc.)

betler Hys boFtol Leomber
7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc.)

8, Ice cubes (descnbe ice trays, mem aker, quanttly used, etc.)
im-f T/ 5‘[@» e

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.)

Eﬁ?"‘ }lj{ 4 [A-Mff Z‘fﬁm;t / d'dMJe,‘f'c’. w27 ﬁz‘am 'ggé/ W@a ._A (C.
v

10. Other homeowner comments (describe: alternate contact information, well water
problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/comments, etc.)

Sa 'l(.r',s IG’(-‘J tef 74’ e

GM-2
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Py, b ,vfr:f] [
o 1U
g )‘['f'l/ Washington Cmmty Point of Use Study

SAMPLE COLLECTION FIELD SHEET
Sample Nomber: ORD-148

ﬂﬁ IU titwde: SampleDate: _[(0-) 7 o
Xongitade: Sample Time:
Property Identification Nmnber- o COB\( Study Area- __fO i
Owners Name: Owmers Phone Nmnber-._

Maih‘ng Address: ..................................................... ..... ..... .................................................
Tenant’s Name: - Tenant’s Phone Number: ="
Property Address: Sty

Well shared with other residence(s): __ AAD

Children under 6 yrs: 52

Residence owner occupied: 2

Number of Oceupants or persons supplied by well: Z_

!
Well Depth: </ {o(3 Pump Depth: Well Age: * 327 4,
T

Flow Rate at House: Flow Rate at Polh: Ll !

Holding Tank Make/Volume: fo sal

Treatment System(s): e

(" ) Sample Collection Description:
Purge Time or Volume: 1At bLisuce
Sample Location | Laboratory Avalysls | Number of | Sample Processing | Preservative Container
Confainers Type
"1 { Unfiltered HNO;to pH <2 | 125 mi HDPE
gzu;it, d Total Metals <] ks
prege I | Filtered HNOsto pH <2 | 125 ml HOPE .

Perirtzr . 1 Unfiltered, SPME | HNO; to pH <2.| 125 ml HDPE
hnurged 1 Filtered, SEME HNO; to pH <2 | 125 ml HDPE
Remarks:

Fhoto Number:

Sampler's Initials; (gﬁ

(|
GM-2
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SAMPLE COLLECTION FIELD SHEET

( } Washingion County Point of Use Study Sample Number; ORD-149__
o Latitade: Sample Date; - =

Longitude: -. - . Sample Time: S/

" Propexty Idanuﬁcahon Nmnber : “T(QI’)‘SL/ Study Area:
Owners Name: R o Owners Phone Numbar*

Maﬂmgddr

Teuant’stna:. 5 n[.F 9%P “-/ ‘/6’ ‘Tepant’s Phone Number:

Property Address:
Residence owner occupled: Well shared with other residence(s):
Mumber of Occupants or persons sepplied by well: Children ymder & yrs:

‘Well Depth: Pump Depth: . Well Age;
Fiow Rate at House; Flow Rate at POU:

Holding Tank Make/Volume:
Treatment System(s):

- ) Sample Collection Description: Ne .o V L. FE& ggf tp
) :

Purge Time or Volume; {}9 J/M);)EL(, / S—‘ Leton

Yield Parameiers:

Temperature (°C): - l"l |§7 R ORP (I;I.V}! %1 i

Conductivity (Sfer): | 5§94 Test Kit Resalis:

PEE.. C ¥ eu) ﬁ[‘oj}%’.\ ’I ')-L{ N Hardness: L,(g_’? 5.

DS (mg/L) ' B Frea Chlorine (mg/L): /}71_‘ o f:
DO (mg/L): 105 U b3 5 a) Total Chlorine (mg/L): N

Remarls:

Photo Number:

Sampler’s Initials: _cﬁ____.
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SAMPLING AND ANALYSIS OF HOUSEHOLD  |{ gg'ggggrm",g;jg;";;"“
WELL WATER IN MINE WASTE AREAS | W Ruiwoods;MOB3OT! - ° -

QZ, 4 ] Homeowner Interview Data Checklist - Draft 10/5/08 EPA |t
. ¢ Drinking Water Well and Exxshng Point of Use (PoU) Treatment Unit-
8, '

Y3l

Flfv' i 1. Home (describe: name, address, phone number, ID number, mine area, etc.)
Mine Area and YD Number: SA- 10, L/@ag({ _
Name of Pexson(s) Interviewed: —

Address:
Toephoue: AN

2. Well infomaéﬁdn (deseribe: location, depth, construction details, driller, date, pump hp
and gpim, mamtenazw done, efc,)

AN ‘\f‘o/a ML oclgo’ at /;;'f ?ﬁym // 3’/‘;’ /fﬂ/wﬁf
c -.) 57‘7%&‘0’ 170 Kt /m [ /4;/ /,,.& ~7 7;*;6.5?))

3. Pressure tank {degcribe: v/ol:ne, gaug /wsure on and pressure off, eic.)

gpju,/m Yopsi

GM-2
255/323




4. Plumbing..(describe: date/age, specify copperlgalvanizedlplasﬁc, repairs done, etc.) O

- Lopeplnbns, v/ Arc.

- 5. Water softener (describe: connections/faucets, maintenance doneg, efc.).

None,

6. Bxisting water PoU treatment {descibe: EPA Culligan catbon filter, other PoU unit -
speoify, type and size of waterline connection, maintenance done and cost, homeowner

e Al & e pekl

7. Tlow rate (describe: méasure sink fancst gpm and pressuie, measue PoU filter sinktap
gpm, homeowner comments, ete.)

L

GM-2
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8. Ice cubes (describe: ice trays, ilcemaker, quantity used, et-c.)

O : ﬁ& . z ’ &ma,,.j USf_r} vare.s

. 9. Septic tank (describe: lacation, type, maintenance, 1760\»11@:‘ comments, etc.) M

Zﬁjam J~S‘?94f/ on 54,5/;;& 07[)1:#5(_,, M%‘Q/"

10. Other homeovwner comments (deseribe: alternate contact information, well water
problems, bottled water problems, preference for PoU uxit, any other

= " complaints/compliments/ ]:Zietc_)
AD'H /&é‘ /ZZ; o[tﬁir

—
*raama
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Skeich or other notes:

et
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SAMPLE COLLECTION FIELD SHEET

‘Washington County Point of Use Study

Latiinde:

Longitude:

Property Identification 20 Study Area: [ 7
Owners Name: Owners Phone Number;

Sample Number: ORD-150
SampleDate: _[2 {407

Sample Time:

Mailing Address: S——————
Tepant®s Name: — Tenant’s Phone Number: —
Property Address: S fangg

Residence owner occupied: 3 Well shared with other residence(s): A2

Number of Occupants or persons supplied by well: 1 Children under 6 yrs: Z

Well Depth: ___~+J¢p £ Pump Dopth: % Well Age:_7 Yrg
Flow Rate at House: A ' _Flow Rate at PoU: ‘1{ 1 7‘ "4 ’
Holding Tank Make/Volume: 32 5ol

Treatment System(s): N ey

Sample Collection Description:

Purge Time or Volume: —~- la Ms ; %ﬁwj L

Sample Location | Laboratory Analysis | Number of | Szmple Precessing | Preservative Confainer
| Containers . Type
1 Unfiltexed HNOto pH <2 { 125 ml HDPE
Tauceh Total Metals i
| CHpUIEe 1 Filtered HNO;to pH <2 | 125 ml HDPE
Fareek, . - - UMSRT SYFIE | FINO; topH <2 | 125 mi HDPR
Fnparged Aot Biltered:SPIWE | HNO; to pH <2 | 125 ml HDPE
Remarks:
Photo Number:
Sampler®s Initials: g_g,
GM-2
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SAMPLE COLLECTION FIELD SBEET

‘Washington County Point of Use Study

Sample Number: ORD-151__
Sample Pate; &P 1924

Latitude:
L.ongibade: Sample Time:
. Pmpe:ty Idenhﬁcanon Number Study Area; .. :
 OwmersName: . Owners Phone Number;
. Malling Address: oo SRR
Tenant’s Name: §' g i-E- Q{SD - 5 @ Tenant's Phong Number:
Property Address: _
Residence owner accupied: Well shared with other residence(s):
Mumber of Occupants or persons supplied by well: Children under 6 yrs:
Well Depih; " Pump Depth: Well Age:
Rlow Rate at House: Flow Rate at POU:
Holding Tank Make/Volume:
Treatment System(s):
Sample Collection Description:
Purge Tims or Volume: :
Field Parameters:
Temporatare (°C): I3 e g ORP (mV): ?({‘r o
Conductivity (uS/cm): 58 Test Kit Results:
TDS (mg/L): S e Frea Chlorine (mg/L); V. ‘;’LP A@m"f“
DO (mg/L): (.03 4 1{¢s. 204" | Total Chlorino (mg/L: Q‘L
Remarks:

Photo Number:
Sampler’s Initials: ‘ Eiz

GM-2
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i SAMPLING AND ANALYSIS OF HOUSEHOLD
]- . . WELL WATER IN MINE WASTE AREAS
) Homeowner Interview Data Checklist - Draft 10/5/08 EPAR7
Drinking Water Well and Existing Point of Use (PoU) Treatment Unit

1. Home (describe: name, address, phone number, ID number, mine aréa, ete,) -

MmeAreaandIDNmnber‘jﬁ_ | ") -:LDJ 4 g{

Name of Person(s) Interviewed: _
piles

. Telephone:

2. Well information (describe: location, depth, consiruction details; driller, date, pump-hp

and gpm, maintenance done, etc.)

/

e

(_F

R

3. Pressure tank {describe: volume, gauge pressurc on and pressure off, etc.)

3¢ ‘6"‘1 ) ﬂ‘af?m.z[ 7%:4/4 2 yesrs L350

GM-2
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4. Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, ete.)

1790 |, L wepbad s cvey wivher | PUC

(Luvap 2ViE b«%é@)

5. Water softener {describe: connections/faucets, maintenance done, etc.)

-9; Niia.

6. Existing water PoU treahnent (describe: EPA Culligan carbon filter, other PoU unit -
specify, type and size of waterline connection, maintenance done and cost, homeowner

s_atisfaction, etc.)

MNMgae. -

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments; etc.)

Y. bpatn ot fuod

.GM-2
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8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.).

Ty

’f“"',“” / Moy [ oedn

9. Septic tank (describe: Jocation, type, maintenance, homeownex comments, etc.)

80 ‘Ff \Gﬂwu [/zmsve . cal/wmi(t | %/c,
10. Other homeowner comments {(describe: alternate contact information, well water

problems, bottled water problems, preference for PoU unit, any other
complaints/compliments/cormments, etc.)

. | Like - Fle \oale, (bttied)

&zﬁ;mll' W&,‘bt‘f‘ /!«w; [N’\'_&,ﬂeyza’. }Q» AD#M%A/‘
PR ﬂr/%er
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Sketch or other notes:

it
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' SAMPLE COLLECTYON FIELD SHEET

J 7& hington County Pomt oste Siudy . Sample Number: ORD-152
cde: Sample Date: __40~2§~2F_
Sample Time: {052
Property Identification Number; Q 0 J 51 7 Study Area: vl

Owners Name: Owners Phone Number: _

Mailing Address: S S .
- Tenant’s Phone Number: __~—

Tenant’s Name;
Yroperty Address: Sanvie,
Residence owner occupied: !'@ Well shared with other residence(s); __ A%

Number of Occupants or persons supplied by well: (0 Children ynder 6 yrs: /
Well Depth: (7( Pumnp Depth: 7, Well Age: ”"'____72%19_
Flow Rate at House: 4 Flow Rate at PoU: bk tgha
: 4
Holding Tank Make/Volume: !
Treatment System(s): _ ’/U 7w
( ‘ ) Sample Collection Deseription:
Purge Time or Velume: L / l ZANS ._,g/( ~{x o
Sample Location | Xaboratory Analysls | Number of | Sample Processing | Preservative Container
- Confainers . Type
Unpurged 1 Filtered HNO, to pH <2 | 125 ml HDPE
B | Unfiltered, SEME: HNQy to pH <3-1-325- mIHDPE
| Unpurged AgelIEHy ] T-—1Pifteret; SPVE IO trpH <2 125 POPE
Remarks:
‘Photo Number: ' .
Sampler’s Initials: 21 ;g
[
\ ,)
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SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study

Sample Nmnber: ORD-153

Sampler’s Init lalslw

Latitude: Sample Date: _ &7 2% =¥
Longitode: Sample Time: _ /22 %
' Property Idenhﬁcatmn Number Ao5l7 Study Area:
Owners Name: | SN Owners Phune Number
Matling Address: <¢p ﬁﬂ.b 5 o
Tepant's Name: Tenant’s Phons Number:
Property Address:
Residence owner occupied: Well shared with other residence(s):
Number of Occupanlls or persons supplied by weli: Children wnder 6 yrs:
Well Depih: Puinp Depth: Well Age:
Flow Rate at Honse: Flow Rate at POU;
Holding Tauk Make/Volume:
Treatment System(s):
Sample Collection Description:
. . ¢
‘Purge Time or Vohume; 'pu,fyy!_ 22 ispia
Field Parameters:
Temperature (°C): ’\\’\ ' \"\ ORP (mV): 20, L
Conductivity (pS/em): f‘e‘\\ : Test ¥it Resulis: )
e | io % s {5
DO (rg/L): 95'54 \ éq_:‘,ee{;) Total Chlorine (mg/L):
Remarks:
4
Photo Number:

GM-2
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E’ N Yef 2 SAMPLING AND ANALYSIS OF HOUSEHOLD

} ﬂy//, WELL WATER IN MINE WASTE AREAS

Lo ? 29 { &3!@6) Homcowner Luterview Data Checklist « Draft 10/5/08 EPA R

5‘1 ‘25 finking Water Well and Existing Point of Uge (PoU) Ticatment Unit .

A 4 : . / (,{ . Home (describe: name, address, phone number, 1D nuﬂaber, nine area, etc.)
“Mine Area and ID Numbers SA L/ p 20577

Name of Person(s) Interviewed: _

Address:

reteione: S

ﬂs% =z
2. Well informativn (describe:location, depth, construction details, drilier, date, pump hp
and gpm, rnaintenance done, etc.)

? SLMWOL{) / Qfﬂﬂ? \é 7%""‘“’5 9“/

" 3. Pressure fank (describe: volume, gange pre.ssm'e on and préssure off‘, efc.)

.

i

O

GM-2
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4, Plumbing (describe: datefage, specify copper/galvanized/plastic, repairs done, ete.)
laced : ‘
e Al :
_Z 4 /Plc / 7Vz<:4r*5 %y o
 Jdme dren Pipe

5. Water softener (describe: connections/faucets, maintenance done, etc.)

A1

fVerte

6. Existing water PoU treatment (describe: EPA Cuiligar: carbon Hitex, other PolJ unit -

specify, type and size of waterline comection, maintenance done and cost, homeowner -
satisfaction, etc.) {‘
oe.

7. Flow rate (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap
gpm, homeowner comments, etc,) )

| b futa of Fuscet :

GM-2
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8. Tce cubes {describe: ice teays, icemaker, quantity used, efc.)

T ‘EQ Mys/y(‘;7

9. Septic tank (describe: location, type, maintenance, homeowner comments, eic.)

.34') ~ SCEH Ko, ey
10. Other homeowner cornments (describe: alternate contact information, well water

problems, boitled water problems, preference for PoU unit, any other
_complaintsfcompliments/comments, ete.)

[ tes the wather (Lofled Luattiyr)
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APPENDIX D

TRANSMITTAL OF SAMPLE ANALYSIS RESULTS FOR ASR #4693
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United States Environmental Protection Agency
Region 7
901 N. 5th Street
Kansas City, KS 66101

Date: 11/10/2009
Subject: ‘Transmittai of Sample Analysis Resuits for ASR #: 4693
Project ID: CSA78D00
Project Description: Washington County Lead District - Potosi sampling

From: Michael F. Davis, Chief
Chemical Analysis and Response Branch, Environmental Services Division

To: Craig Smith
SUPR/STAR

Enclosed are the analytical data for the above-referenced Analytical Services Request (ASR) and
Project. The Reglonal Laboratory has reviewed and verifled the results in accardance with procedures
described in our Quality Manual {(QM). In addition to all of the analytical results, this transmittal
contains pertinent Information that may have influenced the reported results and documents any
deviations from the established requirements of the QM.

Please contact us within 14 days of receipt of this package if you determine there is a need for any
changes. Please complete the enclosed Customer Satisfaction Survey and Data Disposition/Sample
Release memo for this ASR as soon as possible.- The process of disposing of the samples for this ASR
will be initiated 30 days from the date of this transmittal unless an alternate release date is specified
on the Data Disposition/Sample Release memo.

If you have any questions or concerns relating to this data package, contact our customer service line
at 913-551-5295,

Enclosures

cc: Analytical Data File.

Page 1 of 7
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ASR Number: 4693 Summary of Project Information 11/10/2009

Pro;ect Manager: Cralg Smith Org: SUPR/STAR Phone: 913-551-7683
' iject ID: CSA78D0O0

* Project Desc: Washington County Lead District - Potosi sampling

Location: Potosl ‘ State: Missouri Pragram: Superfund
Site Name: WASHINGTON COUNTY LEAD DISTRICT - POTOSI - Site ID: A78D Site OU: Q0
SITEWIDE

GPRA PRC: 302bD2C
Purpose: Site Preliminary Assessment

C. Smith Cell number: 913-548-7000.

Explanation of Codes, Units and Qualifiers used on this report

Samplé QC Codes: QC Codes identify the type of Units: Specific units in which results are

sample for guality control purpose, reported.
__.= Field Sample ug/L = Micrograms per Liter

Pata Qualifiers: Specific codes used in conjunction with data values to provide additional information
on the quality of reported results, or used to explain the absence of a specific value.

(Blank)= Values have been reviewed and found acceptable for use.
3 = The identification of the analyte is acceptable; the reported value is an
estimate,
U = The analyte was not detected at or above the reporting limit.

U] = The analyte was not detected at or above the reporting limit. The reportlng
limit is an estimate.

Page 2 of 7
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ASR Mumber: 4693

Sample Information Summary

1171072009

Project ID: CSA78D00 Project Desc: Washington County Lead District - Potosl sampling
Sampie QC External Start  Start End End Recelpt
No Code Matrix Location Description _ Sample No Date fime Date . Time pPate
L Water 30412 - Unpurged, faucet, inslde, 10/22/20058 15:45 10/27/2008
softened
2-__ Water 30442 - Purged, faucet, inside, 10/22/2009 16:00 1042772009
softened
3-__ Water 30412 - Outside, purged, 10/22/2009 16:25 10/27/2009
unsoftened
4. Water EPA 20613, Faucet - unpurgad 1D/23/2009 08:20 1072772009
S5-__ Water EPA 20613, Faucet - purged 10/23/2009 ©05:20 10/27/2009
6-_.. Water FRCK-636, Faucet - unpurged 10/23/2009 10:48 10/27/2009
7-__ Water FRCK-636, Faucet - purged 10/23/2009 11:10 10/27/2009
8-~__ Water EPA 24055, Faucet - unpurged 10/23/2009 13:55 10/27/2009
9.__ Water EPA 24055, Faucet - purged 10/23/2009 14:30 10/27/2008
Page 3 of 7
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ASR Number: 4693 RLAB Approved Analysis Comments 11/10/2009
Project ID: CSA78D00 Project Desc Washington County Lead District - Potosi sampling

Ar_nalysis Comments About Results For This Analysis

1 Metals - Dissolved, in Water by ICP/MS
Lab: Contract Lab Program {(Out-Source)
Method: CLP Statement of Work A
Samples: 1- 2~ 3o 4- 5 6 7

8 9 - o
Comments:

Slight lead contamination was found in the preparation and/or calibration blanks. Only
samples containing this analyte at a level greater than ten times the contamination level of
the blank are reported without being qualified. All samples that contained this analyte but
at a level less than ten times the contamination in the blank have the result U-coded
indlcating that the reporting limit has been ralsed to the level found in the sample.
Samples affected were; fead in -1.

Zinc in samples -1 through -9 was J-coded. Although the anailyte in question has been
positively identified in these samples, the quantitations are an estimate (J-coded) due to
the serial dilution percent difference (11%) being above the control fimits (10%). The
actual concentrations for zinc may be higher than the reported values,

1 Metals in Water by ICP/MS
Lab: Contract Lab Program (Out-Source)
Method: CLP Statement of Work .
Samples: 1- oz 3-__ 4 5-__ 6 7-__

8 9
Comments:

Lead in samples -1 and -2 was Ul-coded and lead in samples -3 through -9 was J-coded.
Posltive results were J-coded and non-detect results were UJ-coded due to the serial
dilution percent difference (Pb: 33%) being above the control limits (10%). The actual
concentrations for lead may be lower than the reported values.

Page 4 of 7
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ASR Number: 4693 RLAB Approved Sample Analysis Results 11/10/2009

Project ID: CSA78D00 Project Desc: Washington County Lead District - Potosi sampling
Analysis/ Analyte Units i~ 2~ 3~ 4=
1 Metals - Dissolved, in Water by ICP/MS
antimony ug/L 2.00U 2.00U 2,004 2.00U
Arsenic . ugfL 1.00U 100U 1000 1.00U
Bariuim . ug/L 10,04 100U £3.0 504
Beryllium ug/L 1.00U 1.00U 00U 1.00U
Cadmium ug/L 1.000 1.00U 1.00 U 1.00U
Chromium ug/L 2.00UV 2,000 2000 200U
Cobalt ug/L 1.00U 1.00VU 2.47 1,004
Copper ug/L 6.38 2.14 2,004 13.0
Lead ug/L. 14U 1.00U 17.4 10.6
Manganese " ugfL 100U 1.00U 8,97 1.004
Nickel ug/L 1.60U 1.00U 9.02 1.75
Selenlum ug/L. 5.00U 500U sgou 500U
Silver . ug/L, -1.000 i.00u 1.00U 1.00U
Thalllum ug/L 1.00U 1.00U 1.00U i.00U
Vanadium ugfL. 500U 5.00U 500U 5.00U
Zinc ug/l. 15.71 8.781 8061 5341
1 Metals in Water by ICP/MS .
Antimony ugfl ’ 200U 200U 2.00U 2.000
Arsenlc ug/L - 100U 160U 100 U 1.00U
Barium ug/L 10.0U 10.0U 54.1 " 510
Berylium ugfL . Loou io0u io00U i.00U
Cadmium - ug/L i.00u 1.000 100U ooy
Chromium ug/L 200U 200U 200U 2.00U
Cobatt ug/L Le0U i.o0u 2.00 1.00U
Copper ug/l. 431 2.20 2.26 23.6
Lead ua/t. 100U 1.00 U) 10.41 11.31
Manganese ug/L - Loou 1.00U 8.77 1.00U
Nickel ug/L. 1.00U 1.00 4 8,25 2.02
Sefenlum ug/L 5.00U 500V 500U 500U
Silver ug/L 1.00U 1.00 U 1.00U 100U
Thallium ug/L 1.00U 1.00U i.00U 1.00 U
Vanadium . ug/L L00 U 5.00 U 5.00U 5.00U
Zing’ ug/L 6.24 4.39 871 566
Page5of 7
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ASR Number: 4693
Project ID: CSA78D00

Analysis/ Analyte

1 Metals - Dissolved, in Water by ICP/MS

Antiimony
Arsenie
Barjlum
Beryllium
Cadmium
Chromlum
Cabalt
Capper
Lead
Manganese
Nickel
Selenfum
Silver
Thallium
Vanadium
Zinc

1 Metals in Water by ICP/MS
Antimony
Arsenic
Barfum
Beryilium
Cadmium
Chromlum
Cobalt
Copper
Lead
Manganese
Nlcket
Selenlum
Silver
Thallium
Vanadium
Zinc

Units

ug/L
ug/i
ugfL
ug/L
ug/i.
ug/l.
ug/lL
ug/l,
ug/L
ug/L
ug/L.
ugfi.
ug/t
ug/L.
ug/L
ug/L

ugfl.
ug/L
ug/l.
ug/l
ug/L
ug/i.
ug/l.
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/l.
ug/L
.ug]L

Page 6 of 7

RLAB Appraved Sample Analysis Results
Project Desc: Washington County Lead District - Potosi sampling

B-

2.00U
1.00 U
477
1004
1.000
200U
1.an B
2.00U
8.73
1.00 U
1.45
500U
1.00U
1,000
500U
525

2.00U
1.00 U
504

1.00 U
iood
2.00U
1.00U
200U
9,46 ]
1.00U
1.36

500U
100U
100U
5.00UL
5851

G-

—

2.00 U
ilooU
453

.00
1.00d
2.000
t.oou
56.2

49,2

100U
2.49

500U
100U
100V

500U

88.31

200U
1.00U
473
i.00U
i.cou
200U
100U
57.0
52,61)

100U -

2.62
500U
100U
t.ap U
s.oou
92.8

11/10/2009

7 8__
200U 200U
1.60U 1.00U
459 1240
1.00U 1.00U
1.00U 1.11
2.00U 2.00U
1004 1.00U
4,24 12.5
51.7 46.1
1.00U 1.00U
1.73 4.03
5.00U 500U
IR GETI 1.00U
TLOOU 1.000
5.00 U 500U
52.4] 272
200U 2.00U
100U "1L00U
479 1260
1.00 U 100U
1,004 1.18
2,00 U 2.60U
1.00 U 1.00U
4.48 8.26
54,21 46.0 )
1.00 U 100U
1.70 3.45
5.00 U 5.00U
1.00 U 1.00 U
1.00 U 1.00U
5.00 U 5.00U
51.6 267
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ASR Number: 4693 RLAB Approved Sample Analysis Results 11/10/2009

Project ID: CSA78D00 Project Desc: Washington County Lead District - Potosi sampling
Analysis/ Analyte Units 9
1 Metals - Dissolved, in Water by ICP/MS
Antlmony ug/L 200U
Arsenlc ' ug/L 100U
Barium ’ ug/L. 1230
Berylllum ug/L .00y
Cadmium ug/L 1.08
Chromium - ugf/l 200U
Cobalt ug/L 100U
Caopper ug/L 4.08
Lead ug/fL 44,2
Manganese ugf/L 1,00 U
Nickel ’ ug/L 3.35
Selepium ug/l . 5004
Silver ug/L 100y
Thallium ug/L 1.00 U
Vanadium ug/L 500U
Zinc ug/L 287
1 Metals in Water by ICP/MS :
Antimony . ug/l 2.00U
Arsenic ug/L 1.00 4
Barium unft. 1220
Berylljum ugfL 1.00U
Cadmium ugflL 1.07
Chromium ug/L 2.60
Cobalt © uglt 100U
Copper ug/L 4,89
Lead ug/L 44,3 ]
Manganese g/l 1.60 U
Nickel . ugfl. 3.45
Selepium ug/L 500U
Silver ug/L 100U
Thalfium ugfL 1.00U
Vahadium ugfL 500U
Zinc ug/L 260
Page7 of 7
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United States Environmental Protection Agency
Region VII
901 N. 5th Street
Kansas City, KS 66101

Date; __/_/

Subject: Data Dispusition/Sample Release for ASR #: 4693

Project ID: CSA78D00
Project Description: Washington County Lead District ~ Potosl sampling

From: Cralg Smith

|

0

SUPR/STAR

To: Kaye Dollmann
ENSV/RLAB

I have received and reviewed the Transmittal of Sample Analysis Results for the above-referénced
Analytical Services Request{ASR) and have indicated my findings below by checking one of the
boxes for Data Disposition.

I understand all samples will be disposed upon recelpt of this form, uniess samples are requested
to be held. If I do not retumn this form all samples wiil be disposed of on .

YRELEASED" ~ Read-only to all Region 7 employees and contractors that have R7LIMS
“Customer” account. All Samples may be disposed of upon receipt of this form if not requested to
ba held.

"Project Manager Accessible® ~ Availablé on the LAN in R7LIMS for my use only. All Samples may
be disposed of upon recelpt of this form if not requested to be held.

“Archived" - THIS DATA IS OF A SENSITIVE NATURE. Any future reports must be requested
through the {aboratory. All samples may be disposed of upon receipt of the form If not requested
to be held. -

Hold Samples - I have determined that the samples need to be held until ; after
which time they will be disposed of in accordance with applicable regulations,
The reason for the hold is:

[]Samples are associated with a legal proceeding.
EJqQuestion/Concern with data - possible reanalysis requested,

O Other:
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QUALITY ASSURANCE PROJECT PLAN
Measurement Project

SAMPLING AND ANALYSIS OF
HOUSEHOLD WELL WATER IN
MINE WASTE AREAS

by

Shaw Environmental & Infrastructure, Inc.
5050 Section Avenue
Cincinnati, Ohio 45212

Contract No. EP-C-09-041
Work Assignment No. 0-15
JTN 136277-15

for

U.S. Environmental Protection Agency
Office of Research and Development
National Risk Management Research Laboratory
26 West Martin Luther King Drive
Cincinnati, Ohio 45268

John C. Ireland, Ph.D., Project Officer
Craig L. Patterson, P.E., Work Assignment Manager

Revision 1

October 1, 2009
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QAPP for Metals Removal Sampling
Date: Qctober 1, 2009

Revision No. 1

Page 1 of |

Approval

Shaw Environmental & Infrastructure, Inc. Concurrences:

Program Manager

Signature Date
1. Rajib Sinha, P.E.
Project Leader
Signature Date
2, Steven Jones
Quality Assurance Manager
Signature Date
EPA Endorsement for Implementation:
3. Craig L. Patterson, P.E,
Work Assignment Manager
Signature Date
Stephen Harmon e :
NRMRIL: WSWRD Quahty Assurance Manager
Date

Signature
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QAPP for Metals Removal Sampling

Quality Assurance Project Plan Distribution List

Craig L. Patterson, P.E.
Steve Harmon
Craig Smith

E. Radha Krishnan, P.E.
Rajib Sinha, P.E.

Steven Jones

Kit Daniels

Jill Webster

Lee Heckman

Nur Muhammad, Ph.B., P.E.

Shekar Govindaswamy, Ph.D.

Colin Wiflits
Jenna Mead, R.G.

EPA-WSWRD Work Assignment Manager
EPA-WSWRD Quality Assurance Manager
EPA Region VIl Work Assignment Manager

Shaw Program Manager

Shaw Project Leader

Shaw Quaiity Assurance Manager
Shaw Project Scientist

Shaw Project Scientist

Shaw Project Microbiologist

Shaw Project Microbiologist

Shaw Subcontractor Project Scientist
(Lakeshore Engineering Services)

Tetra Tech EMI Project Manager
Tetra Tech EMi Project Scientist

Date: October 1, 2009
Revision No. |
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QAPP for Metals Removal Sampling
Date; October 1, 2009

Revision No. 1

Page 1 of 2

Section |

1.0 PROJECT DESCRIPTION AND OBJECTIVES

1.1 ENVIRONMENTAL SYSTEM
U.S. Environmental Protection Agency (EPA) Office of Research and Development (ORD)

National Risk Management Research Laboratory (NRMRL) and EPA Region VII are conducting
a large scale lead (Pb) in drinking water (DW) alternative water system (AWS) Point of Use
(POU) pilot study. Four mine waste areas in Washington County, Missouri have metals in
private drinking water wells above the regulatory limits as shown in Table 1-1. Households in
Potosi, Richwoods, Old Mines, and Furnace Creek mine waste areas are receiving bottled water
as a temporary, short term AWS. Homeowners with contaminated wells will receive POU
treatment units as a mid-term AWS until a permanent long-term AWS becomes available.
Private wells in representative geologic formations will be sampled to determine the water
quality characteristics and the types of POU devices that will be installed in Washington County.

Table 1-1. Well Water Metals Exceeding Action Levels

Regulatory | Action Level Wasl}ington County W_ells
Analyte Standard (ng/L) Maximum Concentration
(ng/L)
Antimony MCL 6 10
Barium MCL 2,000 0,290
Cadmium MCL 5 31.5
Iron SMCL 300 613
l.ead MCL 15 808
Manganese SMCL 50 2,800
Thallium MCL 2 7

Shaw Environmental and Infrastructure, Inc. (Shaw) will support the EPA through this work
assignment to characterize the water quality in a minimum of 27 well waters that are
representative of approximately 270 homes in four Missouri mine waste locations in EPA
Region VII. The 27 (10% of 270) private well sample locations will be selected in Washington
County, Missouri as representative of the hydrogeology in the area,

The Tetra Tech EM, Inc. (Tetra Tech) Superfund Technical Assessment and Response Team
(START) has been tasked by EPA Region VII to provide sampling support for this study. Tetra
Tech will obtain access permission from property owners to collect water samples from the 27
drinking water wells. This number will include approximately 8 residences where EPA has
installed Culligan POU carbon filtration units at the kitchen sinks. Tetra Tech will coordinate
the sampling effort with homeowners as appropriate and record supplemental data regarding the
type of water source at these facilities. In order to perform the analysis in a timely manner, Shaw
will order sample containers and preservatives to be shipped directly to the sampling locations
for use by Tetra Tech.

Shaw will analyze water samples shipped by Tetra Tech for project-specific water quality
parameters in accordance with the analytical methods specified in this Quality Assurance Project
Plan (QAPP). These water samples will be analyzed at the laboratories located in the EPA Test
& Evaluation (T&E) Facility in Cincinnati, Ohio, Field parameters will be analyzed by Tetra
GM-2
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QAPP for Metals Removal Sampling
Date: October 1, 2009

Revision No. 1

Page 2 of 2

Section 1

Tech at the sampling locations.

1.2 PROJECT OBJECTIVES

The objectives of this project are to collect water samples from the seiected households in the
mine waste area, conduct field measurements of the collected water samples, and to analyze the
collected water samples for total metals, dissolved metals, anions, inorganic parameters, total
organic carbon (TOC), microbiological parameters, and volatile and semi-volatile organic
compound (VOC and SYOC) parameters,

GM-2
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QAPP for Metals Removal Sampling
Date: October I, 2009

Revision No. 1

Page 1 of 3

Section 2

2.0 ORGANIZATION AND RESPONSIBILITIES

2.1 PROJECT ORGANIZATION

Figure 2-1 depicts the project organizational chart for this study. Table 2-1 presents the roles
and responsibilities of the various project personnel. Dr. John C. Ireland serves as the EPA T&E
Contract Project Officer. Mr. Craig L. Patterson, P.E., the EPA Work Assignment Manager
(WAM) for this study, is responsible for overall technical direction and adhering to the
guidelines of the QAPP. Mr. Steve Harmon, the EPA Quality Assurance Manager (QAM), is
responsible for review of QA documents and QA project assessments. Mr, Craig Smith from
EPA Region VII will provide direction and coordination with EPA Region VII for this project.

Mr, Radha Krishnan, P.E., serves as the Shaw Program Manager for the T&E Contract, Mr,
Krishnan's QA responsibilities include project coordination and planning and document peer
review. Mr. Rajib Sinha, P.E., Shaw’s Project Leader (PL), is responsible for ensuring daily
implementation of the requirements of the QAPP, daily project coordination and planning for
Shaw personnel, preparation of project documents, coordination of Shaw personnel training
concerning the requirements of the QAPP, and coordinating daily project activities. Mr. Steven
Jones is the Shaw QAM. Mr. Jones is responsible for QA review of documents,
nonconformance and/or technical changes, and QA validation (as requested) of generated
laboratory data and project assessments.

Contaminant analyses at the T&E Facility will be performed by the following Shaw Project
Scientists; Mr, Kit Daniels, Mr, Lee Heckman, Dr, Nur Muhammad, and Ms. Jifl Webster. Dr.
Shekar Govindaswamy, Lakeshore Engineering Services (LES), Shaw subcontractor, will also be
responsible for performing contaminant analyses. The project staff will be responsible for
maintaining satisfactory documentation, performing data reduction, and following the
requirements of the QAPP in all aspects of this project.

Mr. Colin Willits will serve as the Project Manager for Tetra Tech and will oversee the sampling
effort and data integration into existing EPA databases. Ms. Jenna Mead, R.G. of Tetra Tech
will provide coordination of the field sampling effort and for required field analyses.

2.2 PROJECT SCHEDULE

Sampling for this study is expected to commence on October 19, 2009, and continue through
November 6, 2009. Laboratory analysis will commence upon receiving the samples and will
continue until all results have been obtained within the holding time for each method.
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Table 2-1. Project Roles and Responsibilities

QAPP for Metals Removal Sampling
Date: October 1, 2009

Revision No. 1

Page 2 of 3

Section 2

Name of
Person/Affiliation

Project Role

Phone Number, email

John C. Ireland/EPA

EPA Contract Project Officer/
Contract requirements

513-569-7413,
Irefand. John(@epa.gov

VIi

Assignment Manager/Project
Coordinator

Craig L. Patterson/EPA EPA Work Assignment 513-487-2805,
Managei/ QAPP, data Patterson. Craigi@epa.gov
reduction/reporting

Steve Harmon/EPA EPA QA Manager/ QAPP 513-569-7184,
requirements Harmon.Stephen@epa.goy

Craig Smith/EPA Region | EPA Region VII Work 913-548-7000

Smith.Craig@epamail.epa.gov

E. Radha Krishnan/Shaw

Shaw Program Manager/
Project leadership/peer review

513-782-4730,
Radha.Krishnan@shawgrp.com

Rajib Sinha/Shaw

Shaw Project Leader/ Project
direction

513-782-4964,
Rajib.Sinhagshawgrp.com

Steven Jones/Shaw

Shaw QAM/ QAPP
requirements

513-782-4655,
Steve,S. Jones@shawgrp.com

Kit Daniels/Shaw

Shaw Project Scientist/
Chemical Analyses

513-569-7018,
Kit, Daniels@shawgrp.com

Lee Heckman/Shaw

Shaw Project Scientist/
Microbiological Analyses

513-569-7065,
John Heckman{@shawsgrp.com

Nur Muhammad/Shaw

Shaw Project Scientist/
Microbiological Analyses

513-487-2808
Nur.Muhammad(@shawerp.com

Jill Webster

Shaw Project Scientist/
Chemical Analyses

513-487-2822
Jill. Webster@shawgrp.com

Shekar Govindaswamy/ LES Project Scientist/ 513-569-7459,

LES Chemical Analyses Govindaswamy.Shekar{@epa.gov

Colin Willits/Tetra Tech Tetra Tech/ Project (816) 412-1785
Manager/Sampling colin.willits@tteni.com
Coordination and Data
Management

Jenna Mead/Tetra Tech

Tetra Tech/Scientist/
Contaminant sampling

816.412.1771
jenna.mead(@ttemi.com
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QAPP for Metals Removal Sampling
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EPA Project Officer
John C, Ireland, Ph.D.

EPA QA Manager
Steve Harmmon

EPA Work Assigniment Manager
Craig L. Patterson, P.E.

EPA Region VH Work
Assignment Manager
Craig Smith

Shaw QA Manager
Steven Jones

Tetra Tech
Collin Willits
Jenna Mead

Shaw Program Manager
E. Radha Krishnan, P.E.

Paul C. Kefauver

Shaw Operations Manager

Shaw Project Leader
Rajib Sinha, P.E.

Shaw Project Personnel

Shekar Govindaswamy, Ph.D, (LES)

Kit Daniels

Nur Muliammad, Ph.D., P.E.

Lee Heckman
Aifl Woehster

Figure 2-1: Project Organization Chart

GM-2
290/323



QAPP for Metals Removal Sampling
Date: October 1, 2009

Revision No. |

Page I of 3

Section 4

3.0 SCIENTIFIC APPROACH
3.1 SAMPLINQ DESIGN

Flgule 3 l plesents a map of the samplmg area. Flgme 3 2 shows the samplmg locations that are
currently receiving bottled water. Tetra Tech will collect samples from approximately 27
houses. Of these locations, 8 houses represent locations where EPA Region VII has installed
Culllgan POU tieatment systems At thcse Iocations four sets of samples will be collected as
foﬂo\vs ' . . AR S e :

Unpurged samples lepresentmg watel that has been allowed to sn in the system for at
s _': least 4 houts (ovelnight plefelred) w1|l be collected from the tieated tap water from the
T Culllgan umt o S : R

e .The Culhgan umt will then be pu: ged by runnmg water for at least 5 minutes pr|01 to
collectmg the purged water samples ' o SRR

e The untreated water from the Kitchen smk faucet w1]l also be collected

o ':'_None of these 1eSIdences are belleved to have watet softeners or other owner- mstalled
i treatment systéms; howevel addmonal samples may be collected 1f othel watel tleatment
s systems a1e ldenttf ed : . et

Samples w1ll also be collected ﬁom 19 1eS|dences whele no POU treatment systems have been
installed and that are currently provided with bottled water by EPA. At these residences, .
unpurged water from the kitchen sink faucet will be collected for metals analyses Followmg
purging of the water lines and holdmg tank (typically about 5 minutes), a second set of samples
for metals analyses (including arsenic) will be collected, Samples of the purged water will then
be collected to determine water quallty palametels and for additional analyses. Additional -
samples may need to be collected 1f any owner- mstalled treatment systems are 1dent1ﬁed

3.2 MEAﬁUﬁEMENTS AND ANALYTES

This project will include a number of field analytes for field measurement and laboratory
analysis, as identified in Section 4.
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Figure 3-1 Map of Sampling Area
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Figure 3-2 Sampling Locations Receiving Bottled Water

GM-2
293/323



QAPP for Metals Removal Sampling
Date: Qctober 1, 2009

Revision No. |

Page | of 7

Section 4

4.0 SAMPLING PROCEDURES

4.1 SITE-SPECIFIC FACTORS

Tetra Tech will collect samples for laboratory analysis at the T&E Facility in Cincinnati, Chio.
Shaw will provide Tetra Tech with appropriate sample containers and preservatives. Shaw will
also provide solid' phase micro-extraction (SPME) cartridges for field extraction for arsenic
speciation and Tetra Tech will prepare separate arsenic (I1I) and arsenic (V) samples using these
SPME cartridges while taking samples in the field. Similarly, metals samples will be processed
using a 0.45 micron filter to distinguish between total and dissolved lead ions. EPA Region VII
laboratory will provide any preservatives (nitric acid, hydrochloric acid, sulfuric acid, sodium
thiosulfate, efc.) ot provided by Shaw The apploprlate plesewatlve wnll be added to the sample
botties in the field dulmg samplmg : R : e

Samples w1ll be analyzed fm Total 01 gamc Calbon (TOC) in ileu of analyzmg f01 VOCS and
SVOCs. If TOC samples ‘exceed 5 ppm, VOC and SVOC analyses wdl be pelfmmed to
chal acterize the wells contammg elevated TOC R _ _ e

A f' eld sheet w11| be completed fOl each sample col!ected (see Table 4 l) All field sheets w;ll
include the sample number, date, and time. In addition, the field sheets will include the umque
piOpClty identification assigned to the property during site asséssment activities, property
ownership infornation, site address, mailing address, exact location and specifics of sample
collected (pre- ot pest—tieatment filtration, unpurged or purged), containers collected, and:
analyses to be per formed. The field sheets for untreated; purged samples will include punge
times or estimated purge volumes The water quality parameters pH, temperature, conductivity,
dissolved oxygen (DO), oxygen- 1educt10n potential (ORP), and total dissolved solids (TDS) will
be obtained by use of a field instrument (YSI556 water quality meter). Field fest kits will be -
used to measuré hardness and chiorine (free and total), and these results will also be 1ecoaded on
the ﬁeld sheet No wate1 quahty palametels w1ll be re001ded for unpm ged metals samples :

4 2 SAMPLING PROCEDURES

b lll "'ed Culll p an POU Treatment Unpurged Samples)

Compiete field sheet property tdentiftcation and homeowner questionnaire. Determine
approximate time that has elapsed since the POU carbon filtration unit was last used (4 or more
hours, if possible). Record this information on the field sheet along with the approximate date
that the filter was last replaced.

1. Turn on the POU system tap water and immediately fill one 125-milliliter (mL) high
density polyethylene (HDPE) container and preserve with nitric acid (HNO3) for analysis
for total metals (this is the “Tap, unpurged, total metals, unfiltered” sample).

2. Fill a 0.45-micron nalgene filter confainer with unpurged water from the POU filtration
unit, Draw unfiltered water from the nalgene container using a new syringe. Attach a
SPME cartridge to the syringe and push water, either manually or by using a peristaltic
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pump, through the SPME cartridge at a rate of 3 mL/min to collect a 20 mL sample in a
125-mL HDPE container and preserve with HNOs for total arsenic TTI/V analysis (this is
the “Tap, unpurged, Arsenic HI/V, unfiltered” sample).

Filter the remaining water through the 0.45-micron nalgene filter using a hand pump.
Draw a sample of the filtered water through a new syringe. Attach a SPME cartridge to
the syringe and push water through the SPME cartridge, cither manually or by using a
peristaltic pump, at a rate of 3 mL/min to collect 2 20 mL sample in a 125-mL HDPE
container. Preserve the sample with HNOj for dissolved arsenic I111/V analysis (this is the
“Tap, unpurged, Arsenic 11I/V, filtered” sample).

Transfer the remaining filtered water to one 125-mI HDPE container and preserve with
HNO; for analysis for dissolved metais (this is the “Tap, unpurged, total metals, filtered”
sampie).

Tap, Purged (Culligan POU Treatment Purged Samples)

Before filling the appropriate sample containers with purged water, atlow water to run through
the POU filtration unit for at least 5 minutes to ensure that the filtration unit and any water lines
or holding tanks have been purged and the well is drawing water from the aquifer.

1.

Repeat the procedure as outlined above for collection of the unpurged samples. Collect
one 125-mL HDPE container and preserve with HNO; for total metals analysis (this is
the “Tap, purged, total metals, unfiltered” sample).

Fill a new 0.45-micron nalgene filter container with purged water from the filtration unit.
Draw unfiltered water from the nalgene container using a new syringe. Attach a SPME
cartridge to the syringe and push water through the SPME cartridge, either manually or
by using a peristaltic pump, at a rafte of 3 mL/min to collect a 20 mL sample in a 125-mL
HDPE container. Preserve the sample with HNOj3 for dissolved arsenic I1I/V analysis
(this is the “Tap, purged, Arsenic [1I/V, unfiltered” sample).

Filter remaining water through the nalgene filter using a hand pump. Draw a sample of

- the filtered water thirough a new syringe,” Attach a SPME cartridge to the syringe and
‘puish water through the SPME c¢arfridge, either manually or by using a peristaltic pump, at

a rate of 3 mL/min to collect a 20 mL sample in a 125-mL HDPE container. Preserve the
sample with HNO; for dissolved arsenic I11/V analysis (this is the “Tap, purged, Arsenic
MI/V, filtered” sample).

Transfer the remaining filtered water to one 125-mL HDPE container and preserve with
HNO; for analysis for dissolved metals (this is the “Tap, purged, total metals, filtered”
sample).

Faucet, Unpurged (Unpurged, Untreated Well Water Samples)

Complete field sheet property identification and homeowner questionnaire. Indicate whether
water has been in use or approximately how long it has been since water was last used.
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Turn on water and immediately fill one 125-mL HDPE container and preserve with
HNO; for analysis for total metals.

Fill a new 0.45-micron nalgene filter container with unpurged water from kitchen faucet,
Draw unfiltered water from the nalgene container using a new syringe. Attach a SPME
cartridge to the syringe and push water through the SPME cartridge, either manually or
by using a peristaltic pump, at a rate of 3 mL/min to collect a 20 mL sample in a 125-mL
HDPE container. Preserve the sample with HNO; for dissolved arsenic {11/V analysis.

Filter the remaining water through the nalgene filter using a hand pump. Draw a sample
of the filtered water through a new syringe. Attach a SPME cartridge to the syringe and
push water through the SPME cartridge, either manually or by using a peristaltic pump, at
a rate of 3 mL/min to collect a 20 mL sample in a 125-mL HDPE container. Preserve the
sample with HNOj3 for dissolved arsenic 1I1/V analysis.

Transfer the remaining filtered water to one 125-mL HDPE container and preserve with
HNO; for analysis for dissolved metals.

Faucet, Purged {Purged, Untreated Well Water Samples)

Before filling the appropriate sample containers with purged water, allow water to run for at least
5 minutes to ensure that any water lines or holding tanks have been purged and the well is
drawing water from the aquifer.

I,

Repeat the procedure for collection of the unpurged metals samples. Collect one 125-mL
HDPE container and preserve with HNO; for total metals analysis.

Fill a new 0.45-micron nalgene filter container with purged water from filtration unit,
Draw unfiltered water from the nalgene container using a new syringe. Attach a SPME
cartridge to the syringe and push water through the SPME cartridge, either manually or
by using a peristaltic pump, at a rate of 3 mL/min to coliect a 20 mL sample in a 125-mL
HDPE container. Preserve the sample with HNO; for dissolved arsenic III/V analysis.

Filter the remaining water through the nalgene filter using a hand pump. Draw a sample
of the filtered water through a new a syringe. Attach a SPME cartridge fo the syringe and

“push water through the SPME cartridge, either manually or by using a peristaltic pump, at

a rate of 3 mL/min to colléct a 20 mL sample in a 125-mL HDPE container. Preserve the
sample with HNO; for dissolved arsenic 111/V analysis.

Transfer the remaining filtered water to one 125-mL HDPE container and preserve with
HNO; for analysis for dissolved metals.

Fill test kit containers for analyses for hardness and chlorine; perform these analyses, and
record results on field sheet. Obtain results for chlorine before sampling for VOCs and
SVOCs.

Collect two unpreserved 40-ml amber vials for anions analysis.
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7. Collect sample in YSI water quality meter and allow parameters to stabilize (typically,
record at lowest temperature reading).

8. Record the following YSI field parameters on the field sheet:

- Temperature (°C)

- pH

~  Conductivity (microsiemens per centimeter [aS/cm])
~ Dissolved Oxygen (mg/L)

- Oxidation-reduction potential (millivolts [mVT)

- Total dissolved solids {(mg/L)

9. Fill two, unpreserved 250-mL HDPE container for inorganic analyses. (This can be done
while parameters stabilize.)

10. Fill one 250-mL HDPE container and preserve with H>SO, for analysis for total organic
carbon.

11. Collect two 100-mL glass containers and preserve with sodium thiosulfate (Na,S,0;) for
analysis for . coli bacteria.

12. If no chlorine is present in the water, collect three 40-mL vials and preserve with
hydrochloric acid (HCI) for analysis for VOCs. If chlorine is present collect three 40-mL
vials and preserve with approximately 25 mgs of ascorbic acid followed by HCI. Allow
the ascorbic acid to completely dissolve before adding HCI.

13, H'no chlorine is present in the water, collect one 1000-mL amber glass container and
preserve with HCI for analysis for SVOC. If chlorine is present collect one 1000-mL
amber glass container and preserve with approximately 50 mg of sodium sulfite followed
by HCIL. Allow the sodium sulfite to completely dissolve before adding HCL

All water samples will be stored in coolers maintained at or below a temperature of 4°C. An
EPA Chain-of-Custody Form will accompany each shipment of samples. Samples will be
shipped each day using Federal Express priority overnight to:

U.S. EPA Test & Evaluation Facility
1600 Gest Street

Cincinnati, Ohio 45204

Attn: Kit Daniels
"Mobile Phone Number: 513-378-4408

4.3 SAMPLING CONTAINERS, QUANTITIES, AND QC
Sample containers, quantities, and QC sample analysis are shown in Table 4-2.
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4.4 SAMPLE PRESERVATION AND HOLDING TIMES

Sample preservation and holding times are shown in Table 4-2.

4.5 SAMPLE NUMBERING

Tetra Tech will provide field sheets and sample labels. Sample labels will indicate the prefix
“ORD” and be sequentially numbered. All sample containers from a specific sample will be
labeled using the same sequential number, and the date and time of collection. Duplicate
samples will be collected from 10 percent of the sample locations (four locations, including one
location having a Culligan POU system). Field duplicate samples will be labeled with the same
number as the initial sample with -FD following the number. The following is an example label

for this task:

Washington County POU Study
ORD-1 Arsenic HI/V

Date: Time:;

The samples for metals analyses from the Culligan POU units will be numbered ORD-1 through
ORD-16. Samples of untreated well water (purged and unpurged) will be labeled beginning with
ORD-100, with samples ORD-100 through ORD-116 corresponding to locations where samples
ORD-1 through ORD-16 were collected.
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Table 4-1. Field Parameters Datasheet
SAMPLE COLLECTION FIELD SHEET

Washington County Point of Use Study Sample Number: ORD-100__
Latitude: Sample Date:

Longitude: Sample Time:

Property Identification Number: Study Area:

Owners Name: Owners Phone Number:
Mailing Address:

Tenant’s Name): Tenant’s Phone Number:

Property Address:

Residence owner occupied: Well shared with other residence(s):

Number of Occupants or persons supplied by well: Children under 6 yrs:

Well Depth: Pump Depth: Well Age:
Flow Rate at House: Flow Rate at POU:

Holding Tank Make/Volume:

Treatment System(s)

Sample Coltection Description:

Purge Time or Yolume:

Field Parameters:

Temperature (°C): ORP (mV):

Conductivity (pS/cm): Test Kit Results:

pH: Hardness:

TDS (mg/L}): Free Chlorine (mg/L):

DO (mg/L): Total Chlorine (mg/L):

Remarks:

Photo Number:

Sampler’s Initials:
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Analyses:
Sample Location | Laboratory Analysis | Number of | Sample Processing | Preservative Container
Containers Type
Tap, Unpurged Total Metals 1 Unfiltered HNOsto pH <2 | 125 mi HDPE
1 Filtered HNO;to pH <2 | 125 ml HDPE
Tap, Unpurged Arsenic [TV 1 Unfiltered, SPME HNO;to pH <2 | 125 ml HDPE
i Filtered, SPME HNO;to pH <2 | 125 ml HDPE
| Unfiltered HNO; to pH <2 | 125 ml HDPE
Tap, Purged Total Meials -
1 Filtered HNO; to pH <2 | 125 ml HDPE
| Unfiltered, SPME HNOsto pH <2 | 125 ml HDPE
Tap, Purged Arsenic III/V
: i Filtered, SPME HNOsto pH <2 | 125 ml HDPE
Faucet, Total Metals i Unfiltered HNO;to pH <2 | 125 ml HDPE
Unpurged ) | Filtered HNOsto pH <2 | 125 mt HDPE
Faucet, ] 1 Unfiltered, SPME HNO; to pH <2 | 125 mi HDPE
Unpurged Arsenic [TI/V
pure 1 Filtered, SPME HNO; to pH <2 | 125 ml HDPE
. i Unfiliered HNO;topH <2 | 125 ml HDPE
Faucet, Purged | Total Metals i Filtered FINO, to pH <2 | 125 mi LIDPE
1 Unfiltered, SPME HNOQO, to pH <2 | 125 ml HDPE
Faucet, Purged Arsenic HI/V
1 Filtered, SPME HNO; to pH <2 | 125 ml HDPE
Faucet, Purged Anions (fluoride, 2 None 4°C 40 ml amber
chloride, phosphate, glass
sulfate)
Faucet, Purged Inerganic Parameters 2 4°C 250-ml HDPE
(alkalinity, turbidity,
total suspended solids,
total dissolved solids)
Faucet, Purged Total Organic Carbon, 1 H,S80,to pH 250-ml HDPE
Nitrate/Nitrite <2, 4°C
Faucet, Purged E. coli bacteria 2 Na,S5,0;, 4°C 100-m! fecal
' coliform bottle
Faucet, Purged Volatile Organic 3 Quench chlorine HCltopH <2, | 40 ml amber
Compounds with ascorbic acid | 4°C glass
if necessary, see
section 4.2
Faucet, Purged Semivolatile Organic 1 Quench chlorine HClto pH <2, { 1L amber giass
Compounds with sodium suifite | 4°C

if necessary, see
section 4.2

Tap samples are treated water samples collected after POU treatment
Faucet samples are untreated water samples collected at the field site
Filtered samples filtered through a 0.45pm syringe filter prior to preservation
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Table 4-2. Summary of Analytical Procedures.
Matrix | Measurement | Sampling ( Faucet, Analysis Method Sample Preservation/ Holding
*Tap)/ Measurement Container/ Storage Time(s)
Method Quantity of
Sample
Water pH "Faucet EPA Region 7 4230.10 using YSI Field Sample NA NA
556 MPS
Water ORP Faucet EPA Region 7 4230.10 using YSI Field Sample NA NA
556 MPS ‘
‘Water Conductivity Faucet EPA Region 7 4230.10 using YSI Field Sample NA NA
556 MPS
Water D.O. Faucet EPA Region 7 4230.10 using YS! Field Sample NA NA
556 MPS
Water Free chlorine Faucet DPD §021, Standard Method 4500- Field Sample NA NA
CLG
Water Total chlorine Faucet DFD 8167 Field Sample NA NA
Water Hardness Faucet Standard method 2340C Field Sample NA NA
Water Total Metals Purged faucet (*filtered Inductively Coupled Plasma ~ 125 mL in HDPE HNO; to pH=<2.0, 6 months
and unfiltered)/ICP-OES | Optical Emission Spectroscopy {ICP- | bottles store at Room
QES) (EPA 6010B) {Shaw SOP 402) Temperature (RT)
Water Total Metals Faucet without purging Inductively Coupled Plasma — 125 mL in HDPE HNOQ; to pH<2.0, 6 months
(*filtered and unfiltered) | Optical Emission Spectroscopy (ICP- | bottles store at RT
/ACP-QES OES) (EPA 6010B) (Shaw SOP 402)
Water Total Metals Purged tap (*filtered and | Inductively Coupled Plasma — 125 mL in HDPE HNO; to pH<2.0, 6 months
unfiltered) /ICP-OES Optical Emission Spectroscopy (ICP- | bottles store at RT
QES) (EPA 6010B) (Shaw SOP 402)
Water Total Metals Tap without purging Inductively Coupled Plasma — 125 mL in HDPE HNGQ; to pH<2.0, 6 months
(*filtered and unfiltered) | Optical Emission Spectroscopy (ICP- | bottles store at RT
/ICP-OES QES) (EPA 6010B) (Shaw SOP 402)
Water Arsenic(IIf) and | Faucet samples filtered Inductively Coupled Plasma — 50 mL in 125-mL HNO; to pH<2.0, 6 months
Arsenic(V) through SPME ion- Optical Emission Spectroscopy (ICP- | HDPE bottles store at RT
speciated exchange cartridges for QES) (EPA 6010B) (Shaw SOP 402
speciation at field site & 403)
(*filtered and unfiitered)
/ICP-OES
‘Water E coli analysis | Purged faucet Shaw SOP 3035 (Hach Method 100 mL in EPA fecal | Sample bottles come | 24 hours
GM-2
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10029} coliform sampling with sodium
bottles thiosulfate pellet,
. store at 4°C
Water Alkalinity Purged faucet EPA 310.1 (Shaw SOP 502) 250 mL 4£2°C 14 days
polypropylene bottles
Water vOC Purged faucet EPA 5242 Quenched with 25 14 days
mgs ascorbic/vial and
then preserved at
pH<2.0 using HCI
Water SVOC Purged faucet EPA 525.2 1 L amber glass Preserved with 40-50 | 14 days
: mg sodium sulfite,
pH<2.0 using HCI
Water TOC Purged faucet EPA 9060A (Shaw SOP 401) I x250 mL 4 +£2°C at pH<2.0 28 days
polypropylene with H.SO,
Water Turbidity, TSS Purged faucet EPA 180.1 for turbidity (Shaw SOP | 2 x 250 mL HDPE 4 £2°C 48 hours for
and TDS 307) bottles turbidity, 7
EPA 160.2 for TSS (Shaw SOP 509) days for
' TSS TDS
EPA 160.1 for TDS (Shaw SOP 510)
Water Anions fluoride, | Purged faucet EPA 300.0 (Shaw SOP 405) 125 mL HDPE 4 +2°C 48 hours
chloride, nitrite, bottles
nitrate, bromide,
phosphate and
sulfate

' Faucet samples are untreated water samples collected at the field site® Tap samples are treated water samples collected after POU treatment™ Samples filtered

through 0.45um syringe filter®
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5.0 MEASUREMENT PROCEDURES
5.1 ANALYTICAL METHODS

The analytical procedures are shown in Table 4-2.

5.2 CALIBRATION PROCEDURES

The calibration procedures, linearity checks, and continuing calibration checks listed in the
analytical methods/ Shaw Standard Operating Procedures (SOPs) are referenced in Table 4-2.
The instrument manual (YSI556) will be foliowed.
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6.0 QUALITY METRICS (QA/QC CHECKS)

6.1 QC CHECKS
The QC checks for each analysis are shown in Table 6-1.

6.2 QC OBJECTIVES

The QC Objectives are found in the attached Shaw SOPs.
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Acceptance
Measurement | Matrix | QA/QC Check Frequency Criteria Corrective Action
Field site, pH Water Initial calibration Daily +0.2 pH units Check standard butfers for
contamination, check
Calibration check | Every batch +0.2 pH units electrode for electrolyte,
replace probe if required
Field site, ORP | Water Initial calibration Daily £20 mV Check standards for
contamination, check
Calibration check Every batch +20 mV electrode for electrolyte,
replace probe if required
Field site, Water Initial calibration Daily +0.5 or reading (or) | Check standards for
Conductivity +0.061mS/cm contamination, check
Calibration check Every batch whichever is elecirode for electrolyte,
greater replace probe if required
Field site, DO Water Initial calibration Daily 0 — 20 mg/L range: | Recalibrate, check DO probe,
+2 % reading (or) | check membrane, replace
Calibration check Every batch 0.2 mg/l, probe if required
whichever is
greater
20 - 50 mg/L,
range: £6 %
Field site, Water Initial calibration Before each batch Recalibrate
Chlorine (Free
and Total) Calibration check +10% true value
vy
Field site, Water Initial calibration Before each use +15% TV Check calculations, repeat
Hardness analysis
Calibration check
Metals 2% Initial calibration Every batch Calibration curve Check standards for
H,50, 20,999 contamination, check ICP
Calibration check Every batch +10% TV torch, tubing and replace if
necessary
Ecoli Water Perform a positive | Every batch Successful positive | Change growth media/ditution
control and a and negative buffer and retest
positive controf controi tests
duplicate test using
E coli per analysis
batch
Alkalinity Water Calibration check I per batch +10% Investigate cause for invalid
results, check all calculations,
repeat analysis for affected
samples
Aminonia Water Initial calibration Before each use Calibration curve Recalibrate
: : r*>0.995
Calibration Check + 10% TV
yocC Water Initial calibration Beginning of RSD < 20% or Correct GC system
project and have a calibration | configuration, check
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Acceptance
Measurement | Matrix | QA/QC Check Frequency Criteria Corrective Action
whenever coefficient of calculations, and rerun
necessary. greater than or calibration.
equal to 0.99 for
non-linear curves
Laboratory Beginning andend | +15% of TV Correct GC system
Fortified Blank of every batch and configuration, check
(Continuing every 10 samples calculations, rerun calibration
Calibration Check) checks and/or standards, and
rerun affected samples.
Laboratory Reagent | Every batch of Absence of VOC’s | Check for contamination in
Blank samples extracted GC system, re-prepare blank.
Laboratory Every 20 samples 70-130% recovery | Correct GC system
Fortified Sample configuration, check
Mairix calculations, rerun calibration
checks and/or standards, and
rerun affected samples.
Matrix Every 20 samples 70-130% recovery | Correct GC system
Spike/Matrix Spike configuration, check
Duplicate calenlations, rerun calibration
checks and/or standards, and
rerun affected samples,
SVOC Water Initial calibration Beginning of RSD < 20% or Rerun standard curve, change
project and have a calibration Correct GC system
whenever coefficient of configuration, check
necessary. greater than or calculations, and rerun
equal to 0.99 for calibration,
non-linear curves
Laboratory Beginning and end | £15% of TV Correct GC system
Fortified Blank of every batch and configuration, check
{Continuing every 10 samples calculations, rerun calibration
Calibration Check) checks and/or standards, and
: rerun affected samples.
Laboratory Reagent | Every batch of Absence of Check for contamination in
Blank samples extracted | SVOC’s GC system, re-prepare blank.
Laboratory Every 20 samples 70-130% recovery | Correct GC system

Fortified Sample
Matrix

Matrix
Spike/Matrix Spike
Duplicate

Every 20 samples

70-130% recovery

configuration, check
calculations, rerun calibration
checks and/or standards, and
rerun affected samples,

Correct GC system
configuration, check
calculations, rerun calibration
checks and/or standards, and
rerun affected samples,
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Acceptance
Measurement | Matrix | QA/QC Check Frequency Criteria Corrective Action
TOC Water Initial calibration Beginning of every | r>0.995 Rerun standard curve, change
batch or as standards
necessary
Laboratory Beginning of every } +10% TV Rerun standard curve, change
Fortified Blank batch and every 20 standards
{Continuing samples
Calibration Check)
Laboratory Reagent | Every batch of Absence of TOC Check for TOC contamination
Blank samples extracted
Laboratory Every 20 samples Spike recovery Check standards, rerun spike
Fortified Sample within 75-125%
Matrix
Turbidity, TSS | Water Calibration Check | Prior fo analysis, +10% TV Recalibrate and/or reanalyze
and TDS every 10 samples, affected samples.
and at the end of
the batch.
Duplicates Once per batchor | RPD<20%
every 10 samples. Repeat analysis on the same
sample; if sample volume does
not allow, choose another
sample and document
accordingly.
Anions flueride, | Water Initial Calibration { Every batch >0.595 Check standards for accuracy
chleride, nitrite, or as needed. of the dimension
nitrate, bromide,
phosphate and Calibration Blank | Every batch No appreciable Check for IC system

sulfate

Calibration Check

Duplicates

Beginning and
ending every batch
and every ten
samples.

Once per batch or
every 10 samples.

quantities of
anaiytes

+ 10% TV

RPD<20%

contamination, obiain second
source of reagent water, and
reanalyze affected samples,

Correct IC system
configuration, check
calculations, rerun calibration
checks and/or standards, and
rerun affected samples.

Correct IC system
configuration, check
calculations, rerun calibration
checks and/or standards, and
rerun affected samples
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QAPP for Metals Removal Sampling
Date: October 1, 2009

Revision No. |

Page I of |

Section 7

7.0 DATA ANALYSIS, INTERPRETATION, AND MANAGEMENT
| 7.1 DATA REPORTING REQUIREMENTS

All data generated during the study will be presented in tabular format, Graphs of data versus
time will also be prepared and presented.

7.2 DATA VALIDATION PROCEDURES

Data will be reviewed by the analyst and Project Leader prior to submission to EPA under the
guidelines shown in Shaw T&E SOP 102, Data Review and Verification. The Shaw QA
Manager may review data during either a focused data review or during project assessments.

7.3 DATA SUMMARY
Analytical data will be presented in tabular format.

7.4 DATA STORAGE
The following documentation will be maintained in the project central file for this study

according to Shaw T&E SOP 101, Central Files.

1. Samples from the experiments will be analyzed, and records will be maintained for all
samples collected, Sample result records will be maintained for at least three years for
reference.

2. Written experimental progress reports will be included in the monthly reports prepared by
Shaw for EPA on a monthly basis.

3. Oral project progress reports will be presented by Shaw at technical team meetings
(weekly).
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QAPP for Metals Removal Sampling
Date: October 1, 2009

Revision No. I

Page l of |

Section 8

8.0 DATA REPORTING
8.1 DELIVERABLES

Shaw will submit an Interim Summary Report presenting the analytical results from all the
samples.

8.2 FINAL PRODUCT
After addressing EPA comments, Shaw will provide a Final Summary Repott.
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QAPP for Metals Removal Sampling
Date: October 1, 2009

Revision No. 1

Page 1 of 1

Section 9
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APPENDIX A
STANDARD OPERATING PROCEDURES
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Appendix D

Permeate Pump Testing at the EPS T&E Facility
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POU Installation and Testing at the EPA T&E Facility

An adsorption system and a RO system was procured and installed in a typical under-the-sink
cabinet at the T&E Facility. Figure 1 shows the installation of a Culligan Preferred 250 system
along with a booster pump and an accumulator. Figure 2 shows the installation of a Watts WP-
4V RO system in a test mode. This installation includes a booster pump, an accumulator, and a
permeate pump, This appendix presents the instaliation details for these two systems and
highlights some identified considerations from lessons learned from the operation of these two
fest systems.

D, 1 Installation of the Culligan Preferred 250 System

The Culligan Preferred 250 with a pressure booster pump, flow totalizer, and accumulator tank
was installed in a typical 36” sink cabinet as shown in Figure 1. The kitchen sink was first
installed as it would be in a typical home installation. This installation took approximately 2
hours and included the following items:

—

Secure the 36” sink cabinet on a concrete pad at the T&E Facility.

Cut a hole in the countertop to mount the 2-basin sink.

Mount the sink in the countertop.

Install the faucet and the drain cage onto the sink.

Attach the countertop to the sink cabinet.

Run a carbon-filtered cold water line to the pressure tank and to the kitchen sink.
Sweat shutoff valves on the cold water line.

Connect the cold water line to the kitchen sink faucet from the shutoff valve.

© e N e AW N

Attach the garbage disposal to the drain cage.
10. Run the PVC P-trap and drain line.

After the kitchen sink was installed, the adsorption filter and associated hardware were installed.
The installation was performed only through the front of the kitchen sink cabinet, as would occur
in an actual home. This installation took approximately 3 hours and included the following

items;

I. Lay out the equipment design inside the kitchen sink cabinet.

2. Connect a brass saddle fitting to the copper cold water feed line. The valve on the saddle
fitting was closed.

GM-2
3137323



Install a 4 PVC tee on the accumulator tank. Screw a %” MNPT x %4 compression
fitting into one side of the tee and a ¥~ MNPT x 3/8” compression fitting into the other
side of the tee. Place the accumulator tank in the back corner of the cabinet.

Mount the treated water faucet through the sprayer hose hole in the sink.

5. Place the booster pump in the bottom back of the cabinet.

7.
8.
9.

Attach the following fittings to each end of the totalizer:
a. %’ PVC coupling
b. %7 - ¥ PVC reducer bushing
¢. 7 MNPT x %" compression fitting
Place the flow totalizer on the floor of the cabinet.
Attach the 2 elbows included with the filter head to the filter head assembly.

Secure the filter head assembly to the cabinet wall with two %4” screws,

10. Install the filter cartridge to the filter head assembly,

11. Use ¥4 OD PE tubing to make the following connections:

a. From the saddle fitting (compression fitting) to the booster pump (quick connect)
b. From the booster pump (quick connect) to the filter elbow (compression fitting)

c. From the filter elbow (compression fitting) to the pressure switch (quick connect)

o

From the pressure switch (quick connect) to the flow totalizer (compression
fitting)

¢. From the flow totalizer (compression fitting) to the accumulator tank
{compression fitting)

f. From the accumulator tank (compression fitting) to the 3/8” faucet tubing
(supplied).

12. Open the saddle fitting valve. .

13. Make the following connections with the booster pump, pressure switch, and transformer:

a. Plug the booster pump into the pressure switch,
b. Plug the transformer into the pressure switch.

c. Plug the pressure switch into a 110V AC outlet.
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Other items that were installed for testing purposes but would not be included in a typical
installation were the following:

* A pressure regulating valve to reduce the water pressure entermg the sink (to better
S|muiate watei pressune froma we]l) : :

o A lead feed pump and feed tank to mtloduce lcad mto the watel foa testmg the adsorption
.-_f'ltei R o : ;

oA saddle f' ttmg to contiect the feed pump to the wate: hne and a statlc mixer to mix the
lead solutlon with the feed water, s Gl

e A sample pont to coilect mﬂuent watel for analysns befone freatment in the adsorption
umt : . . _ R _
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Hedh

Figure 1. Typical Adsorption POU Undersink Installation
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- D.2 Installation of the Watts Pr emier WP-4V RO System

e, ‘The Watts Premier WP-4V RO system was not mstalled in a typical kitchen cabinet; it was

. installed on a panel for ¢asier installation and testing. Figure 2 shows the RO system as it was

tested

Installat:on of tlte RO system cons1sted of the followmg steps

l'_.._ _Run carbon fi Itered water to a PVC tee _
R __2.:.:_'Connect a lcad-watel feed pump to the PVC fee.
R 2 _3'.' Connect a static mixer to the outiet of the PVC tee _
4 Run ' PE tubmg from the static mrxer to the booster pump
5

Connect the booster pump to the mlet of the RO system (green tubmg supplied with RO
- system) . : : :

' Connect the red tubmg from the RO system (dram) to the faucet (supplled with the RO

system),

Connect the black tubmg ﬁom the faucet to the d1am (supplied w1th the RO system).

i lnstall a PE tee on the accumulatm tank _ R
e Cormect the whrte tubing ﬁom the RO outlet to the accumulator tank
BT
L

Connect the blue tubmg ﬁom the accumulator tank to the ﬂow totahzer

Connect the blue tubmg t‘rom the ﬂow totahzei to the faucet.

_Place a plug m the RO system where the line from the accumulator tank normally returns.

Make the followmg connectlons With the booster pump, pressure swrtch and transformer:
Plug the booster pump into the ptessure switch. o
b Plug the transfouner mto the pressure swrtch

¢ Plug the pressure sw1tch mto a 1 IOV AC outlet

In cases where tl1e permeate pump was tested the followmg steps were mcluded

The ted tubmg was connected to the pelmeate pump, _and then connected to the tubing ran

e g to the faucet (replaces Step 6 above), .

2. The white tublng was connected to the peimeate pump penneate pump, and then

e 'connected to the accumulator tank (1eplaces Step 9 above)
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Figure 2. Typical RO POU System (not undersink installed)
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D.3 Faucet Flow Rate

The majority of homes in this study area are fed from weil pumps connected to an accumulator
tank that is typically set to cycle between 20 pounds per square inch (psi) and 60 psi water
pressure.  This pressure setting can result in a low pressure in the home that is further
exacerbated by the pressure drop across POU devices, intended to operate at the higher line
pressure that is typical of homes supplied by municipal water systems. Thus, a concern that has
been raised is the lack of water flow rate that is produced from the POU systems and the
resulting additional time required to fill common household devices such as coffee pots.
Additional equipment can be employed to improve the water flow rate through the faucet.

RO systems are typically rated to operate at 40 psi feed pressure. Depending on the equipment at
the property (well depth, pump condition, etc.), the line pressure may not reach 40 psi. Since an
RO system will not operate below 40 psi, the addition of a booster pump (such as an Aquatec
6800 with a transformer and pressure switch) will increase the line pressure above 40 psi and
allow the RO system to operate as designed. Adsorption filter systems may not have the same
pressure requirement of RO systems; however, installations with low line pressure can also
benefit from the addition of a booster pump to increase the flow rate through the filter, A
booster pump will require a 120 VAC outlet under the sink that must be installed if power is not

already available at that location.

Including an accumulator tank under the sink with an adsorption system would improve the flow
rate of treated water from such systems. The water would flow through the adsorption filter at its
normal treated flow rate of approximately 0.5 gallons per minute (gpm) and would be stored in
the pressurized accumulator tank. When water is needed, the water flows out of the accumulator
tank at a rate of 1 gpm. The accumulator tank would then be refilled as the water is treated by
the adsorption filter. The filter media and manifolds control the flow rate of the water through
the adsorption filters (rather than the faucets), so that the water will have the required residence
time in the media before filling the accumulator tank. However, water quality may deteriorate in
the accumulator tank with infrequent use. The Culligan Preferred 250 showed a consistent flow
rate of approximately 1 gpm with a full accumulator tank and 0.4 gpm at steady state operation.

Because RO systems produce water at a much slower rate than adsorption systems, they include
an accumulator tank that is located under-the-sink to store treated water. The accumulator tank
stores water until it is needed and is pressurized to deliver water quickly. After the tank is
emptied, it is slowly refilled by the RO system. Although not necessary for the operation of the
RO system, a permeate pump can improve the performance of the system. The Aquatec ERP
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500 is powered by the hydraulic energy of the reject water lost to the drain (no electricity
required). The permeate pump forces product into the storage tank, reducing membrane back
pressure and maximizing the available feed pressure. The vendors indicate that these pumps can
reduce the reject water from the RO system by up to 80 percent. Other benefits of permeate
pumps include higher delivery pressure, faster water production, superior water quality, and
extended filter/membrane life. The Watts WP-4V unit at the T&E Facility was tested with a
booster pump and a permeate pump. The results of these tests showed that, on average, the
presence of a permeate pump improved the permeate recovery (i.e., the ratio of permeate to feed
water) by approximately 69% and reduced the time required to produce 1 gallon of treated water
by 43% relative to a system without a permeate pump. Details of these tests are presented

below:

RO Unit: Watts WP-4V
Accumulator Tank: RO-132
Booster Pump: Aquatec 6800
Permeate Pump: Agquatec ERP 500

Accumulator Tank Working Volume: 2.5 gallons
Time to drain 2 L from tank: 20 seconds (1.6 gpm} — with and without permeate pump
Time to drain entire tank: 3 minutes (0.8 gpm)

Data with Permeate Pump — Tank Empty
Permeate (ml/min)  Retentate (ml/min)

145 400
146 412
150 380
144 412
150 390
150 404
148 380
150 392
Average 148 - 396

Recovery = 148/ (148 + 396) x 100% =27%
Rate = | gal x 3785 ml/gal / 148 ml/min = 25 min/gal

Data without Permeate Pump — Tank Empty
Permeate {ml/min)}  Retentate {ml/min)

132 408
158 420
158 ' 400
156 420
140 404
Average 149 410
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Recovery = 149/ (149 + 410) x 100% = 27%
Rate = 1 gal x 3785 ml/gal / 149 ml/min = 25 min/gal

Data with Permeate Pump — Tank Full - Time and Feed Volume to Generate | L of Permeate
Time (min) _ Volume (ml.)

7 2660
7 2730
8 2890
8 2850

Average 75 2780
Recovery = 1000 / (1000 + 2780) x 100% = 26%
Rate = 1 gal x 3785 ml/gal / 1000 ml/7.5min = 28 min/gal

Data without Permeate Pump — Tank Full — Time and Feed Volume to Generate 1 L of Permeate
Time (min) _ Volume (mL)
i4 5120
13 5270
Average 13.5 5195
Recovery = 1000 / (1000 + 5195) x 100% = 16%
Rate = 1 gal x 3785 ml/gal / 1000 ml/7.5min = 49 min/gal

Summary
R.O. Unit with and without Permeate Pump — Recovery and Flow Rate Data
Initial (Tank Empty) Final (Tank Full)
Recovery | Flow Rate Recovery | Flow Rate
With Permeate Pump 27% 25 min/gal 26% 28 min/gal
Without Permeate Pump 27% 25 min/gal 16% 49 min/gal

With no water in the accumulator tank, there is no difference in performance between the
systems with and without the accumulator tank. As the accumulator tank fills with water,
though, additional backpressure builds on the RO membrane. The permeate pump pumps water
away from the membrane, and the recovery and flow rate are similar to when the tank is empty.
By the time the accumulator tank is full, there is a significant difference between the systems

with and without the permeate pump instailed.

D.4 End-of-Life Indicator Devices
A third-party shutoff device based on the volume of water treated is available from

Freshwatersystems.com. Termed the “Waterminder”, the system is available to monitor a total
flow-through capacity of either 1800 gallons or 3800 gallons. The system can be adjusted in
100-gallon increments and can be restarted as required. A unit was procured and tested at the
T&E Facility. Repeated tested revealed that the Waterminder accurately shutoff flow at dialed-

in total flow setting.
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How Water Filters Work
httn/Awvww.explainthatstulT.com/howwaterfilterswork.html

Excerpted on April 15,2010

Water filters use two different techniques to remove dirt. Physical filtration means straining
water to remove larger impurities. In other words, a physical filter is a glorified sieve—maybe a
piece of thin gauze or a very fine textile membrane. (If you have an electric kettle, you probably
have a filter like this built into the spout to remove particles of limescale.) Another method of
filtering, chemical filtration, involves passing water through an active material that removes
impurities chemically as they pass through. There are four main types of filtration and they
employ a mixture of physical and chemical techniques.

Activated carbon (Adsorption)

The most common household water filters use what are known as activated carbon granules
(sometimes called active carbon or AC) based on charcoal (a very porous form of carbon, made
by burning something like wood in a reduced supply of oxygen). Charcoal is like a cross
between the graphite "lead" in a pencil and a sponge. Tt has a huge internal surface area, packed
with nooks and crannies that attract and trap chemical impurities through a process called
adsorption (where liquids or gases become trapped by solids or liquids), But while charcoal is
great for removing many common impurities (including chlorine-based chemicals introduced
during waste-water purification, some pesticides, and industrial solvents), it can't cope with
"hardness" (limescale), heavy metals (unless a special type of activated carbon filter is used),
sodium, nitrates, fluorine, or microbes. The main disadvantage of activated carbon is that the
filters eventually clog up with impurities and have to be replaced. That means there's an ongoing
(and sometimes considerable) cost.

Ion exchange

lon-exchange filters are particularly good at "softening" water (removing limescale), They're
designed to split apart atoms of a contaminating substance to make ions (electrically charged
atoms with too many or too few electrons). Then they trap those ions and release, instead, some
different, less troublesome ions of their own—in other words, they exchange "bad" ions for
Mgood" ones. . i e e = : ' SR

How do they work? lon exchange filters are made from lots of zeolite beads containing sodium
ions. Hard water contains magnesium and calcium compounds and, when you pour it into an
ion-exchange filter, these compounds split apart to form magnesium and calcium ions. The filter
beads find magnesium and calcium ions more attractive than sodium, so they trap the incoming
magnesium and calcium fons and release their own sodium ions to replace them, Without the
magnesium and calcium ions, the water tastes softer and (to many people) more pleasant,
However, the sodium is simply a different form of contaminant, so you can't describe the end
product of jon-exchange filtration as "pure water" (the added sodium can even be problematic for
people on low-sodium diets). Another disadvantage of ion-exchange filtration is that you need to
recharge the filters periodically with more sodium ions, typically by adding a special kind of salt.
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(This is why you have to add "salt" to dishwashers, from time to time: the salt recharges the
dishwasher's water softener and helps to prevent a gradual build-up of limescale that can damage
the machine.)

Reverse osmosis
Reverse osmosis means forcing contaminated water through a membrane (effectively, a very fine
filter) at pressure, so the water passes through but the contaminants remain behind.

I you've studied biology, you've probably heard of osmosis. When you have a concentrated
solution separated from a less concentrated solution by a semi-permeable membrane (a kind of
filter through which some things can pass, but others can't), the solutions try to rearrange
themselves so they're both at the same concentration. Wait, it's simpler than it sounds! Suppose
you have a sealed glass bottle full of very sugary water and you stand it inside a big glass jug full
of less sugary water. Nothing will happen. But what if the bottle is actually a special kind of
porous plastic through which water (but not sugar) can travel? What happens is that water
moves from the outer jug through the plastic (effectively, a semi-permeable membrane) into the
bottle until the sugar concentrations are equal. The water moves all by itself under what's called
osmotic pressure.

That's osmosis, so what about reverse osmosis? Suppose you take some contaminated water and
force it through a membrane to make pure water, Effectively, you're making water go in the
opposite direction to which osmosis would normally make it travel (not from a less-concentrated
solution to a more-concentrated solution, as in osmosis, but from a more-concentrated solution to
a less-concentrated solution). Since you're making the water move against its natural inclination,
reverse osmosis involves forcing contaminated water through a membrane under pressure—and
that means you need to use energy. In other words, reverse-osmosis filters have to use
electrically powered pumps that cost money to run. Like activated charcoal, reverse osmosis is
good at removing some pollutants (salt, nitrates, or limescale), but less effective at removing
others (bacteria, for example). Another drawback is that reverse osmosis systems produce quite
a lot of waste-water—some waste four or five liters of water for every liter of clean water they
produce.

Distillation

One of the simplest ways to purify water is to boil it, but although the heat kills off many
different bacteria, it doesn't remove chemicals, limescale, and other contaminants. Distillation
goes a step further than ordinary boiling: you boil water to make steam, then capture the steam
and condense (cool} it back into water in a separate container. Since water boils at a lower
temperature than some of the contaminants it contains (such as toxic heavy metals), these remain
behind as the steam separates away and boils off. Unfortunately, though, some contaminants
(including volatile organic compounds or VOCs) boil at a lower temperature than water and that
means they evaporate with the steam and aren't removed by the distillation process.
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Michigan

Michigan Department of Health and Human Services (MDHHS)

Blood Lead Level Test Results for Selected Flint Zip Codes,
Genesee County, and the State of Michigan
artmem ar dealth » Hurnan Senvices

Summary as of January 20, 2017

Executive Summary

This report is generated by MDHHS to track Blood Lead Level test results in Flint, Michigan.

Blood lead level testing is an important part of our efforts to identify people who have been harmed by drinking
water that contained lead. However, MDHHS recognizes that the full community of Flint must be the focus of the
public hezlth response.

People who have had muitiple tests are counted only once per year for the annual counts. People counted in 2015
who were tested again after 1/1/2016 are counted in both years.

Counts on this report include both capiilary and venous blood tests.

As of 5/2/2016, this report will no longer include test results for “Additional Impacted lLocations” (48509, 48519,
48529, and 48532) because'it has been demonstrated by CDC geographers that almost none of the addresses in these
areas were serviced by water from the Flint River.

Between 10/1/2015 and 1/20/2017, 31,838 people were tested in Flint zip codes 48501-48507.

Continued testing efforts by Genesee County Health Department, MDHHS, and local medical personnel have
identified 235 children under age 18 in Flint zip codes 48501-48507 with blood lead levels greater than or equal to 5
mcg/dL (micrograms lead per deciliter of blood) since 10/1/2015.

Of children younger than 6 years old tested between 10/1/2015 and 1/20/2017, 2.6% from Flint zip codes 48501-
48507 had blood lead levels greater than or equal to 5 mcg/dL.

Five of the 25 (20.0%) children younger than 6 years old from Flint zip codes 48501-48507 with an elevated blood lead
level (tested between 10/1/2016 and 12/31/2016) in Quarter 4 of 2016 had a previous test result greater than or
equal to 5 mcg/dL.
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Annual Incidence of Elevated Blood Lead 2 5 mcg/dL among Children
<6 Years of Age by Quarter, Michigan, 2010 - 2016*

8.0

waseme Michigan s Genesee (includes Flint)  e=mewe Flint (zips 48501-48507}

%

0.0 O S S YOO S SO SN OO SRS VU VUM S SV S A S e
2010 2010 2010 2010 2011 2011 2011 2011 2012 2012 2012 2012 2013 2013 2013 2013 2014 2014 2014 2014 2015 2015 2015 2015 2016 2016 2016 2016
Q1 Q2 Q3 Q@ Qf Q@ Q3 Q4 Ql G2 Q3 Q4 QI @ Q3 Q4 Qi Q2 Q3 Q4 QI Q2 Q3 Q4 QI Q2 Q3* Q4*

*Data for Quarters 3 and 4 of 2015 are incomplete and subject to change. Data for 2017 will be reported starting in March 2017.

; People who have had muitiple tests are counted only once per year for annual counts. People counted in 2015 who were tested again after 1/1/2016 are counted in both years.
~ Counts on this report include both capillary and venous blood tests.
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Elevated Blood Lead Levels (25 mcg/dL) among Children <6 Years of Age
by Quarter, Flint (48501-48507), 4/1/14 - 01/20/2017 * |
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¢ ™ Data for Quarters 3 and 4 of 2016, and Quarter 1 of 2017 are incomplete and subject to change.
** Child has never had a previcus elevated blood lead lavel
“** Child has a pre-existing elevated blood lead level that has not yet been brought down to <5 meg/dL

People who have had multiple tests are counted only once per year for annual counts, People counted in 2015 who were tested again after 1/1/2016 are counted in both years,
Counts on this report include both capiliary and venous blood tests.
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Table 1. Incidence of elevated blood lead levels (2 5 mcg/dL) among children less than 6 years of age, 2010 - 2017

Michigan Genesee County Flint 48501-48507
) Total tested for lead 156,015 7,053 3,630
1/1/2010to 12/31/2010 Number of test resuits 25 mcg/dL 9,754 306 230
Percent of test results 25 meg/dL 6.3% 4.3% 6.3%
Total tested for lead 152,334 6,760 3,145
1/1/2011t0 12/31/2¢11 Number of test results 25 meg/dL 7,571 252 182
Percent of test results 25 mcg/dL 5.0% 3.7% 5.8%
" Total tested for lead 149,061 7,152 3,198
1/1/2012 to 1_2/31/2012 Number of test results 25 meg/dL 6,834 210 130
Percent of test results 25 mcg/dL 4.6% 2.9% 4.1%
Total tested for lead 148,684 7,133 3,143
1/1/2013 to 12/31/2013 Number of test results 25 mcg/dL 5,747 158 96
Percent of test results 25 mcg/dL 3.9% 2.2% 3.1%
Total tested for lead 143,987 6,820 3,102
1/1/2014 to 12/31/2014 ' Number of test results 25 meg/dL 5,063 178 122
Percent of test results 25 mcg/dL 3.5% 2.6% 3.9%
Total tested for lead* 140,919 6,983 3,388
1/1/2015 to 12/31/2015 Number of test results 25 mcg/dL 4,793 160 112
Percent of test results 25 meg/dL 3.4% 2.3% 3.3%

R PN

10/1/2015 to 01/20/2017

4/1/2014 to 01/20/2017

1/1/2016 to 01/20/2017
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Table 2. Incidence of elevated blood lead levels (2 5 meg/dL} among children 6 to 17 years of age, 2010 - 2017

Michigan " Genesee County |  Flint 48501-48507
" Total tested for lead 14,730 760 400
1/1/2010 to 12/31/2010 Number of test results 25 mcg/dL 665 17 12
Percent of test results 25 mcg/dL 4.5% 2.2% 3.0%
~ - Total tested for lead 12,959 959 499
1/1/2011 to 12/31/2011 ' Number of test results 25 mcg/dL 474 19 13
Percent of test results =5 meg/dL 3.7% 2.0% 2.6%
“Total tested for lead 12,711 1,259 561
1/1/2012to 12/31/2012 Number of test results 25 mcg/dL 351 13 9
Percent of test results 25 meg/dL 2.8% 1.0% 1.6%
Total tested for lead 11,449 1,109 505
1/1/2013 to 12/31/2013 Number of test results 25 meg/dL 271 7 3
Percent of test results 5 mcg/dL 2.4% 0.6% 0.6%
Total tested for lead 10,563 788 372
1/1/2014 to 12/31/2014 Number of test results 25 meg/dL 285 6 5
Percent of test results 25 meg/dL 2.7% 0.8% 1.3%
Total tested for lead* 10,416 1,570 1,084
1/1/2015 to 12/31/2015 Number of test results =5 meg/dL 254 10 3
Percent of test results 25 mcg/dL 2.4% 0.6% 0.7%

10/1/2015 to 01/20/2017

4/1/2014 to 01/20/2017

1/1/2016 to 01/20/2017
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Table 3. Incidence of elevated bloed lead levels (2 5 meg/dL) among adults at least 18 years of age, 2010 — 2017

. g Michigan Genesee County Flint 48501-48507
" Total tested for lead 13,681 588 188
1/1/2010t0 12/31/2010 " Number of test results 25 mcg/dL 1,459 42 18
Percent of test resuits 25 mcg/dL 10.7% 7.1% 9.6%
" Total tested for lead ' 13,112 528 132
1/1/2011 to 12/31/2011 * Number of test results 25 meg/dL 1,367 43 16
" Percent of test results 25 mcg/dL 10.4% 8.1% 12.1%
© Total tested for lead 12,912 539 148
1/1/2012 to 12/31/2012 Number of test results 25 mcg/dL 1,413 33 11
_Percent of test resuits 25 mcg/dL 10.9% 6.1% 7.4%
“ Total tested for lead 12,081 484 132
1/1/2013t0 12/31/2013 Number of test results 25 meg/dL 1,499 54 16
Percent of test results 25 mceg/dL 12.4% 11.2% 12.1%
Total tested for lead 12,576 436 111
1/1/2014 to 12/31/2014 Number of test results 25 mcg/dL 1,419 44 12
Percent of test results 5 mcg/dL 11.3% 10.1% 10.8%
Total tested for lead* 13,684 1,250 811
1/1/2015 to 12/31/2015 Number of test results 25 mcg/dL 1,368 48 21
Percent of test results 25 meg/dL 10.0% 3.8% 2.6%

10/1/2015 to 01/20/2017

4/1/2014 to 01/20/2017

1/1/2016 to 01/20/2017
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Table 4. Total incidence of elevated blood lead levels {2 5 meg/dL), 2010 - 2017

Percent of test results 5 meg/dL

Michigan Genesee County Flint 48501-48507

Total tested for lead 184,426 8,401 4,218

1/1/2010to 12/31/2010 Number of test results 25 meg/dL 11,878 365 260
Percent of test results 25 meg/dL 5.4% 4.3% 6.2%
Total tested for lead 178,405 8,247 3,776

1/1/2011 to 12/31/2011 Number of test results 25 meg/dL 9,412 314 211
Percent of test results 25 mcg/dL 5.3% 3.8% 5.6%
Total tested for lead 174,684 8,950 3,907

1/1/2012 to 12/31/2012 Number of test results 25 meg/dL 8,598 256 150
Percent of test results 25 mcg/dL 4.9% 2.9% 3.8%
Total tested for lead 172,214 8,726 3,780

1/1/2013 to 12/31/2013 Number of test results 25 mcg/dL 7,517 219 115
Percent of test results 25 mcg/dL 4.4% 2.5% 3.0%
-Total tested for lead 167,126 8,044 3,585

1/1/2014 to 12/31/2014 Number of test results 25 meg/dL 6,767 228 139
Percent of test results 25 mcg/dl. 4.0% 2.8% 3.9%
Total tested for lead* 165,019 9,803 5,283

1/1/2015 to 12/31/2015 Number of test results 25 meg/dL 6,415 218 141
3.9% 2.2% 2.7%

10/1/2015 to 01/20/2017

e momr———— ——

4/1/2014 to 01/20/2017

1/1/2016 to 01/20/2017
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Centers for Disease Control and Prevention National Surveillance Data

Tested and Confirmed Elevated Blood Lead Levels by State, Year, and Blood Lead Level Group

for Children <72 months of age

hitps:/fwww cde.govimceel/lead/data/national . htm

State Year | #of Children | # of children % of chiidren # of % of
Tested at 5-9 ug/dL at 5-9 pg/dL children at children
=5 pg/dl. ;a5 pgldL
Alabama 2010 17,088 968 5.66 1090 6.38
20H1 22,349 939 4.43 1,108 4,96
2012 14,744 547 3.71 656 4.45
2013 29,671 888 2,99 1,007 3.39
2014 24,408 653 2.68 780 3.20
2015 21,798 523 240 624 2.86
Arizona 2010 68,734 810 1.18 965 1.40
2011 62,292 487 0.78 566 0.91
2012 61,463 649 1.06 750 1.22
2013 61,959 556 0.90 636 1.03
2014 52,094 494 0.95 563 1.08
2015 47,339 433 0.91 525 1.11
California 2010 627,649 20,385 3.25 21,676 3.45
2011 565,397 15,485 2.74 16,641 2.94
2012 N/A N/A N/A N/A N/A
2013 N/A N/A N/A N/A N/A
2014 146,192 3,195 2.19 3,557 243
2015 152,112 2,598 1.71 2,991 1.97
Colorado 2010 N/A N/A N/A N/A N/A
2011 N/A N/A N/A N/A N/A
2012 N/A N/A N/A N/A N/A
2013 N/A N/A N/A N/A N/A
2014 16,555 N/A N/A 373 2.25
2015 N/A N/A N/A N/A N/A
Connecticut 2010 82,388 5,481 6.65 6,266 7.61
2011 67,391 3,958 5.83 4,588 6.76
2012 75,232 3,996 5.31 4,534 6.03
2013 21,842 {,703 7.80 2,097 9.60
2014 75,333 3,254 432 3,773 5.01
2015 63,799 2,771 4.03 3,331 4.84
Delaware 2010 11,592 371 3.20 434 3.74
2011 17,440 463 2.65 554 3.18
2012 10,142 204 2.01 241 2.38
2013 13,600 333 245 380 2.79
2014 13,935 269 1.93 315 2.26
2015 12,321 264 2.14 315 2.56
Washington 2010 N/A N/A N/A N/A /A
D.C. 2011 N/A N/A N/A N/A N/A
2012 N/A N/A N/A N/A N/A
2013 N/A NA N/A N/A N/A
2014 16,405 236 1.44 286 1.74
2015 N/A N/A N/A N/A N/A
Florida 2010 203,401 7,051 3.47 7,449 3.66
2011 167,844 4,948 2.95 5,163 3.08
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2012 177,754 3,334 1.88 3,640 2.05
2013 N/A N/A N/A N/A N/A
2014 N/A N/A N/A N/A N/A
2015 N/A N/A N/A N/A N/A
Georgia 2010 126,982 6,121 4.82 6,368 5.01
2011 118,782 4,731 398 5,006 421
2012 115,423 4,132 3.58 4,366 3.78
2013 104,158 2,738 2.63 2,943 2.83
2014 105,246 2,427 2.31 2,584 2.46
2015 94,380 1,726 1.83 1,837 195
Illinois 2010 163,119 13,443 824 15,804 9.69
2011 172,045 12,705 7.38 14,735 8.56
2012 170,714 13,149 7.7 15,353 8.99
2013 161,459 8,434 522 10,177 6.30
2014 155,305 7,290 4.69 8,954 5.77
2015 132,747 5,962 4,49 7481 5.64
Indiana 2010 63,296 3,889 6.14 4,363 6.89
2011 57,534 3,400 5.91 3,789 6.59
2012 54,458 2,794 5.13 3,151 5.79
2013 50,345 2,222 4.41 2,513 499
2014 38,140 1,553 4,07 1,758 461
2015 21,452 1,071 4.99 1,253 5.84
Towa 2010 80,401 33,917 42.18 34,468 42.87
2011 76,278 30,363 39.81 30,863 40,46
2612 45,964 14,576 31.71 {4,896 32.41
2013 N/A N/A N/A N/A N/A
2014 N/A N/A N/A N/A N/A
2015 N/A N/A N/A N/A N/A
Kansas 2010 34,140 1,657 4.85 1,864 546
2011 34,648 1,597 4.61 1,834 5.29
2012 24,228 1,323 5.46 1,474 6.08
2013 N/A N/A N/A N/A N/A
2014 N/A N/A N/A N/A N/A
2015 N/A N/A N/A N/A N/A
Kentucky 2010 20,194 883 437 1,008 499
2011 22,185 1,083 4,88 1,180 5.32
2012 13,534 563 4.16 679 5,02
2013 14,635 502 3.43 578 3.95
2014 13,877 414 2.98 465 335
2015 11,908 343 2.88 387 3.25
Louisiana 2010 56,698 3,409 6.01 3,550 6.26
2011 1,865 139 7.45 - 259 13.89
2012 1,488 166 11.16 322 21.64
2013 10,086 737 7.31 923 9.15
2014 19,014 815 4.29 944 496
2015 16,469 737 4.48 369 5.28
Maine 2010 13,396 N/A N/A N/IA N/A
2011 13,961 N/A N/A N/A N/A
2012 N/A N/A N/A N/A N/A
2013 N/A N/A N/A N/A N/A
2014 N/A N/A N/A N/A N/A
2015 N/A N/A N/A N/A N/A
Maryland 2010 115,328 3,657 3.17 4,171 362
2011 110,169 2,893 2.63 3,329 3.02
2012 111,101 2,562 2.31 2,907 2.62
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2013 110,410 2,502 2.27 2,859 2.59

2014 109,089 2,269 2.08 2,596 2.38

2015 108,813 2,083 1.91 2,442 2.24

Massachusetts | 2010 226,267 11,722 5.18 12,726 5.62
2011 217,235 9,044 4.16 9,809 4.52

2012 212,154 8,675 4.09 9,435 4.45

2013 210,789 6,887 3.27 7,571 3.59

2014 212,014 6,429 3.03 7.214 3.40

2015 208,595 5,889 2.82 6,584 3.16

Michigan 2010 296,425 15,939 5.38 18,289 6.17
2011 295,214 12,869 4,36 14,737 4.99

2012 279,036 11,148 4.00 12,622 4.52

2013 114,462 3,383 2.96 3,827 3.34

2014 138,898 4,365 3.14 5,000 3.60

2015 128,689 3,996 3.11 4,623 3.59

Minnesota 2010 94,015 3,296 3.51 3,591 3.82
2011 91,747 2,724 2,97 2,986 3.25

2012 92,093 2,437 2.65 2,699 293

2013 89,505 1,834 2.05 2,025 2.26

2014 89,081 1,509 1.69 1,729 1.94

2015 87,830 1,455 1.66 1,671 1.90

Mississippi 2010 47,785 N/A N/A N/A N/A
2011 41,556 3,905 .40 N/A N/A

2012 42,626 3,533 8.29 N/A N/A

2013 43,396 3,135 7.22 N/A N/A

2014 46,084 3,080 6.68 N/A N/A

2015 41,934 1,988 4.74 N/A N/A

Missourt 2010 101,409 6,302 6.21 7,157 7.06
2011 94,011 5,116 5.44 5,610 5.97

2012 89,638 4,581 5.11 5,211 5.81

2013 N/A N/A N/A N/A N/A

2014 N/A N/A N/A N/A N/A

2015 83,158 2,989 3.59 3,413 410

Nevada 2010 13,597 184 1.3 209 1.54
2011 N/A N/A N/A N/A N/A

2012 N/A N/A N/A N/A N/A

2013 N/A N/A N/A N/A N/A

2014 N/A N/A N/A N/A N/A

2015 N/A N/A N/A N/A N/A

New 2010 14,817 2,499 16.87 2,669 18.01
Hampshire 2011 14,215 2,116 14.89 2,261 15,91
2012 13,529 1,486 10.98 1,604 11.86

2013 14,080 907 6.44 1,04 7.20

2014 13,708 763 5.57 854 6.23

2015 13,464 669 4.97 756 5.61

New Jersey 2010 184,867 NA NA NA NA
2011 181,051 6,816 3,76 8,063 445

2012 181,603 5,639 3.11 6,604 3.64

2013 179,147 5,656 3.16 6,500 3.63

2014 172,846 4,778 2,76 5,566 322

2015 176,306 4,638 2.63 5,484 3.11

New Mexico { 2010 47 3 6.38 3 6.38
2011 76 1 1.32 2 2.63

2012 157 3 1.91 4 2.55

2013 8,380 N/A N/A N/A N/A
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2014 12,031 N/A N/A N/A N/A

2015 11,895 N/A N/A N/A N/A

New York (no | 2010 222,742 13,091 5.88 15,621 7.01
city) 2011 222,805 11,649 523 13,786 6.19
2012 55,803 2,721 4,88 3,383 6.06

2013 N/A N/A N/A N/A N/A

2014 37,432 1,951 5.21 2,497 6.67

2015 123,811 4,892 3,95 6,023 4.86

New York 2010 326,884 12,895 3.94 14,400 441
City 2011 334,892 10,733 320 12,007 3.59
2012 330.619 7,672 2,32 8,688 2.63

2013 324,477 6,826 2.10 7,702 2.37

2014 316,958 6,074 1.92 6,993 221

2015 308,380 4,731 1.53 5,610 1.82

North 2010 162,823 7,230 4.44 7,475 4.59
Carolina 2011 156,454 5,598 3.58 5,797 3.71
2012 149,821 4,268 2,85 4,461 2.98

2013 147,148 2,751 1.87 2,917 198

2014 142,649 2,419 1.70 2,618 1.84

2015 108,938 1,924 1.77 2,121 1.95

Ohio 2010 142,290 11,310 7.95 12,624 8.87
2011 149,886 9,836 6.56 11,477 7.66

2012 154,556 9,658 6.25 11,399 7.38

2013 156,966 8,602 548 10,064 641

2014 151,713 7,604 5.01 9,048 5.96

2015 133,441 6,346 4,76 7,615 571

Oklahoma 2010 40,597 1,639 4.04 1,786 4.40
2011 40,108 1,700 4,24 1,860 4.64

2012 39,856 1,402 3.52 1,583 3.97

2013 41,356 1,134 2.74 1,324 3.20

2014 42,086 978 2.32 1,189 2.83

2015 40,646 1,049 2,58 1,213 2.98

Oregon 2010 14,921 391 2.62 439 2.94
2011 13,782 315 2.29 352 2.55

2012 13,671 348 2.55 379 277

2013 12,357 344 2.78 359 291

2014 12,041 299 2.48 313 2.60

2015 12,162 267 2.20 282 232

Pennsylvania { 2010 158,487 17,804 11.23 20,955 1322
2011 157,642 14,548 9.23 17,440 11.06

2012 154,623 12,270 7.94 14,772 9.55

2013 146,930 11,330 7.71 13,361 9.09

2014 140,241 10,175 7.26 11,983 8.54

2015 19,763 1,450 7.34 1,766 894

Rhode Island | 2010 28,282 2,347 8.30 2,720 9.62
2011 28,239 1,792 6.35 2,083 7.38

2012 28,325 1,582 5.59 1,834 6.47

2013 27,643 1,270 4.59 1,499 542

2014 26,854 1,157 431 1,374 5.12

2015 26,345 1,122 4,26 1,354 5.14

Tennessee 2019 72,646 3,271 4,50 3411 4.70
2011 69,901 2,504 3.58 2,636 3.77

2012 71,569 2,602 3.64 2,735 3.82

2013 84,839 1,758 207 1,874 221

2014 84,223 1,456 1.73 1,570 1.86
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2015 83,397 1,122 1.35 1,220 i.46

Texas 2010 363,338 9,834 271 10,779 2.97
2011 213,534 5,143 2.41 5,693 2.67

2012 N/A N/A N/A N/A N/A

2013 N/A N/A N/A N/A N/A

2014 N/A N/A N/A N/A N/A

2015 N/A NFA N/A N/A N/A
Yermont 2010 10,004 987 9.87 1,053 10.53
2011 10,085 987 9.79 1,056 10.47

2012 10,141 877 8.65 943 8.30

2013 7,640 601 7.87 640 3.38

2014 8,715 543 6.23 595 6.83

2015 9,859 543 551 585 5.93

Virginia 2010 100,489 3,757 3.74 4,095 4.08
2011 98,474 3,138 3.19 3,417 3.47

2012 N/A N/A N/A N/A N/A

2013 N/A N/A N/A N/A N/A

2014 N/A N/A N/A N/A N/A

2015 N/A N/A N/A N/A N/A

Washington 2010 N/A 505 N/A 547 N/A
2011 N/A 369 N/A 394 N/A

2012 N/A 443 N/A 461 N/A

2013 N/A N/A N/A N/A N/A

2014 N/A N/A N/A N/A N/A

2015 NA NIA N/A N/A N/A

West Virginia { 2010 10,963 734 6.70 812 7.41
2011 11,710 586 5.00 654 5.58

2012 11,428 535 4.68 596 5.22

2013 11,901 459 3.86 503 423

2014 1,430 62 4.34 76 5.31

2015 9.784 318 3.25 386 3.95

Wisconsin 2010 95,048 8,190 8.62 9,172 9.65
201 89,703 6,801 7.58 7,692 857

2012 98,628 6,121 6.21 7,029 7.13

2013 94,573 5,288 5.59 6,053 6.50

2014 89,148 4,255 4,77 4,938 5.54

2015 84,539 3,962 4.69 4,610 5.45

U.S. Total 2010 4,375,356 256,819 5.99 282,434 6.59
2011 4,286,833 202,666 4.98 224,820 5.52

2012 4,070,635 154,156 4,66 154,156 5.25

2013 2,938,161 i01,383 3.67 101,383 4.19

2014 2,675,145 100,775 327 100,775 3.77

2015 2,415,604 79,957 2.83 79,957 3.31

Flint, 2010 3,630 N/A N/A 230 6.38
Michigan 2011 3,145 NA N/A 182 5.79
2012 3,198 N/A N/A 130 4.07

Includes 2013 3,143 N/A N/A 96 305
results for 2014 3,102 N/A N/A 122 3.93
kids under ¢ | 2015 3,388 N/A N/A 112 3.31
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