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INTRODUCTION 

Please state your name, title and business address. 

Geoffrey Marke, PhD, Economist, Office of the Public Counsel ("OPC or "Public Counsel"), 

P.O. Box 2230, Jefferson City, Missouri 65102. 

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

Yes. 

What is the purpose of your surrebuttal testimony? 

The purpose of this testimony is to respond to rebuttal testimony of: 

• Missouri American Water Company ("MAWC") witnesses: 

o Gary A. Naumick and Bmce W. Aiton 

• 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 Mmtin R. Hyman 

16 II Executive Summary: 

17 II Q. 

18 II A. 

19 

20 

Summarize OPC's position. 

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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9 IIQ. 

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 MA WC's entire territory and the state of Missouri with the results 

presented to the Missouri 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 fonvard? 

10 II A. 
11 

12 

13 

14 

15 

16 

17 

18 

19 

As I 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. lmpmtantly, OPC's 

proposed pilot program presents a path fotward 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. 

20 II Summat'Y of Policy Objections Offered by Other Parties 

21 

22 

23 

24 

25 

26 

Q. 

A. 

Please summarize MA WC'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: 

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

country. 

2 
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Q. 

A. 

2. It would impose unnecessary costs on Missouri-American Water Company's 

("MA WC", 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 

wi II provide.1 

Referencing secondary suppott 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").Z 

MA WC's second policy witness, Mr. Aiton, admits that both the estimated number of lead 

service lines and the estimated costs are subject to change and that "we will adjust this 

estimate as additional information is gained."3 

Mr. Aiton also takes the position that no fmther analysis is necessary as "the case for full lead 

service line replacement has been established by EPA and public health expe1ts',4 and that 

MA WC "will incorporate input from local public health agencies for potential identification 

and prioritization of premises and areas in which to focus our effmts .. .',s presumably, on a 

going-forward basis. 

Please summarize Staff's policy response to OPC's pilot pmposal. 

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" 

1 Rebutlal Testimony of Gary A. Naumick, p. I, 22-23 & p. 2, 1-5. 
2 Ibid. p. 8, I8-19. 
3 Rebuttal Testimony of Bruce \V. Aiton p. 3, 5. 
4 Ibid, p. 4, I-3. 
5 Ibid. 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. 

Staff supports the Company's request; however, Mr. Mcrcicl's testimony unintentionally 

highlights the ambiguity of the application and inconsistency within Staffs position. At one 

point, Mr. Merciel emphasizes that: 

MA WC is not proposing a comprehensive program to replace all LSLs. MA WC'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 

customer.6 

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 addedf 

Taken together, Staffs position appears to suppmt both a narrowly focused lead-line 

replacement program (i.e., limit replacement to lead se1vice lines in combination with future 

main replacements) and an ali-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 cettainly aware that pmtial lead service lines have been passed over during main 

replacements. Fmther questions remain about Staffs 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 area.8 

6 Rebullal Testimony of James A. Merciel, Jr., PEp. 6, 12-15. 
7 1bid. p. 9, 4-6. 
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Q. 

A. 

In support of Staff's position, Mr. Merciel also includes select press releases from of lead 

service line replacement "programs" undettaken in other water systems as well as a copy of 

the US EPA's Science Advisory Board's ("SAB") literature review on pattial 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 MA WC lead service line replacement and 

explains MA WC'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 secondaty suppmt for 

Staff's policy position. 

Please summarize the Missouri Department of Economic Development, Division of 

Energy's position. 

OED witness Hyman suppmts 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 patties position for a brief moment to acknowledge there is some merit to OPC's 

concerns, stating: 

Dr. Marke's question as to real estate and legal ramifications is worth exploring.9 

This passing reference is shmt 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. 10 

8 Ibid. p. 7, 21. 
'Rebuttal Testimony of Martin R. Hyman p. 10,5-6. 
10 Ibid. p. 10, 6-9. 
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1 II Q. Do the other parties accumtely portray OPC's position? 

2 IIA. 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. 
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Q. 

A. 

Consider the insufficient timing and detail surrounding MA WC's proposal. MA WC's 

application, submitted 125 days ago, contained a total of280 words informing the 

Commission of the "Presence of Lead Service Lines" and requesting approval of the 

Company's "Lead Service Line Replacement Program." 11 

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 MA WC'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 cet1ainly 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, 

inadvet1ently bolsters OPC's position that a pilot program is necessary. Mr. Hyman, an 

11 According to Word Counter: "For those who need a general mle of thumb, a typical page which has l-inch margins 
is typed in !2 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://wordcoun!er.net/blog/20 15/09/18/10655 how-many-pages-is-2000-words.html 
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1 II employee of the Missouri Department of Economic Development, Division of Energy 

2 II offers his opinion on low-income public health outcomes for a water utility's construction 

3 II program. His testimony should be seen in contrast with the absence of the Missouri 

4 II Department of Natural Resources (the depmtment cllal·ged with enforcing the Lead and 

5 II Copper Rule), the Missouri Depmtment of Health and Human Services (the depmtment 

6 II charged with collecting and monitoring the blood lead levels ("BLLs") in Missouri, and 

7 II the Missouri Department of Social Services (the department charged with advocating for 

8 II low-income families and low-income children). 

9 II OPC's Position 

10 II Q. 

11 II A. 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

What is OPC's position? 

Based on OPC's exploratory research and communication with outside expetts 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 patties and the public interest by 

drafting a pilot project that incorporates absent expettise and includes explicit 

deliverables. Importantly, 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 MA WC is projected to 

expend in 20 17. 

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 health concerns is not made in a vacuum--other patties 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 12 the EPA would already have 

explicit rules in place and there would be regulatory uniformity across the states. Neither 

of those statements is true. MA WC's application does not consider the consequences of its 

requested action. Consider what would happen if customers began to demand that MAW C 

disclose its 30,000 "known" lead service lines? More to the point, is MA WC legally (or 

ethically) obligated to disclose such information?13 As it stands, the MA WC estimate is 

now public knowledge but with no detailed prioritization, disclosure, or education and 

communication plan. Most, if not all of the secondary literatme quoted by the Company 

and Staff supp01t 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 disclosme reduce the availability of low-income housing stock? 

Beyond the impact of disclosme, 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. 

12 The amount of words devoted specifically explaining the context and plan of the application. 
13 In this respect, the recent experience from Flint, Michigan can provide some insight and will be explored in greater 
detail later in this surrebuttal. 

8 
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II. 

Q. 

The Commission should reject the Company's application and encourage the patties to 

pursue OPC's proposed pilot program. 

RESPONSE TO MA WC'S CLAIM OF REDUNDANT RESEARCH 

AND DUPLICATIVE COLLABORATION 

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

6 IIA. This argument is without merit. The Lead Service Line Replacement Collaborative itself 

recognizes the need for additional research 14 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, not one specific study (American Water 

sponsored or otherwise) is put forward as proof that this issue is settled. Instead, Mr. 

Naumick footnotes a Water Research Foundation ("WRF") literature review of completed 

and ongoing projects on the issue of lead and copper corrosion and the Lead and Copper 

Rule. A review of the WRF paper lists 47 studies over a twenty-seven-year period of 

which only three explicitly examine pattial or full lead service line replacement. The most 

recent of which was published in 2013. The reality is that research into the topic of partial 

and full lead line replacement is still limited. In fact; according to Rosen et al (2017): 15 

7 
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16 
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18 

19 

20 

21 

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

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

14 Lead Service Line Collaborative (20 17) Filling information gaps through research http:llwww.lslr
collaborativc.org/rescarch-necds.html 
15Rosen et al. (20 17i 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.rescarchgate.net/profile/Lok Pokhrel2/publication/313842318 A Discussion about Public Health_ Lea 
d and Legionella pneumophila in Drinking Water Supplies in the United States!links/5928471 00f7c9b9979a35 
97 6/ A-Discussion-about-Pub I ic-H cal th-Lead-and-Lcgionella-pncumophi la-in-Drinking-'Vater-Suppl ies-i n-lhc
United-States.pdf 
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1 II research. 16 However, in this same time frame of Federal research or research and 

2 II development (R&D), a total of $45.96 million was spent on grants where the 

3 II driving focus was Pb [lead] related. 17 Once this value is parsed further, we can see 

4 II in Fig. 4B [reprinted below as Figure I] how these Federal R&D expenditures are 

5 II spent. The category All Other Research has research projects such as advanced 

6 II batteries and other technology development. What is quite stattling is the lack of 

7 II water Pb research. In total from 2008 to 2016 (years for which data are readily 

8 II available to the public), only $1,354,297 was spent on projects researching Pb in 

9 II water, whether being related to health or not. 

10 II Figure I: Reprint of Rosen et al (2017), US Federal research expenditures related to Pb (Lead) for 

11 II the period of2008-2016. 18 

12 

$1,354,297 

l!il All Other Research 

Iii Health 

ill! Water 

16 American Association for the Advancement of Science (20 16) Historical Trends in Federal R&D. 
https://www .aaas.org/page/historical-tre1\dsfederal-rd. qtd in. Rosen et al. (20 17) 
11 USA Spending (20 16) https://www.usaspcnding.gov/Pagcs/Dcf.1ult.aspx. qtd in. Rosen et al. (20 17) 
18 Ibid. 

10 



Surrebuttal Testimony of 
GeoffMarke 
Case No. WU-2017-0296 

1 II Q. The Company argues that OPC's proposal is redundant to efforts already taken at 

the national-level by the Lead Service Line Replacement Collaborative ("LSLRC"). 

Please respond. 

2 

3 

4 

5 

6 

7 

8 
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10 
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

A. This argument is also without merit. OPC designed its pilot project largely off ofthe 

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

many individual laws in place regarding zoning and disclosure. 19 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 Slatted" 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 

depattment) 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 

useful to engage local leaders, state agencies, and others early to get theil' 

perspectives and expertise. Additionally, local elected officials or water 

utilities could form an advisory group to discuss options and/or an intemal 

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 

19 Mo. Const. Art. VI, Sec. l9(a); See also Home rule in the United States (2017) 
https://en.wikipcdia.org/wikilf-lomc rule in the United States 
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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 togethet· towards a common goal. 

I. Scoping 

2. Identifying Partners 

3. Building Consensus 

4. Making Decisions20 

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. 

20 LSLR Collaborative (20 17) Roadmap: Getting Started http://www.lslr-collaborative.orgl"etting-startcd.html 
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Figure 2: Example ofLSLRC's plan development questions21 

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

. . 

How many LSls existin our community, andwh~re are they loc~tecl? · 

Howdo we defme fulllSL replacement? 

Wlll()artkipationbe mandatory ot\loi(Jntary? 

How will. we prioritize and sequence LSL replacements? 

How ca0we identify households at risk of disproportionate impact? 

What are the roles andresponsibilities for a variety of organizations? 

HoW will regulaUonsaffectlSL replacement?·· 

H0wcan we ensure public health protection throughout thereplacement · · 
process? · 

Whatis our timetable? 

What are our metricsofsuccess? 

--;" 

OPC would concur with the questions and sentiments espoused by the Lead Service Line 

Collaborative as it pettains to the questions that need to be considered and have echoed 

similar sentiments throughout this filing. 

21 Lead Service Line Replacement Collaborative (2017) Roadmap: Plan Development http://www.lslr
collaborative.org/plan-devclopment.html 
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III. RESPONSE TO MA WC'S CLAIM OF UNNECESSARY COSTS 

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

MA WC's customers. Please respond. 

A. It seems inappropriate to criticize OPC's budgetary proposal when the Company has not 

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

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

uncettain. As stated in my rebuttal testimony, and reprinted here in table I, the range of 

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

extreme and critically uncertain. 

Table I: Projected Lead Service Line ReQiacement Costs in ComQany AQ[!Iication. 

Source # of Service Lines MA WC low/high Total Cost 
Estimated Cost 

MA WC territory estimate 30,000 $3,000 per unit $90,000,000 
MA WC territory estimate 30,000 $5,500 per unit $165,000,000 
A WW A territory estimate 330,000 $3,000 per unit $990,000,000 
A WW A 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 $50.00.22 lfthe argument is that a 

pattiallead 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, Ml Filter Challenge Assessment (2016) which examined the 

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

22 Email 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 using water for non-drinking purposes (i.e., 
washing), there is a by-pass valve to use unfiltered water. 
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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 J.lg/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. A TSDR also reported that the filter test data 

suppmts 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?4 There are thitty-three EPA Lead Superfund sites 

in Missouri with sites found in StLouis and St. Charles Counties.25 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. 

23 US EPA (20 16) Flint, MI filter challenge assessment. https://www.epa.gov/sites/produetion/filcs/20 16-
06/documcntstnlter challenge assesment field report - epa v5.pdf 
24 US EPA (2017) Lead at Superfund Sites httos://www.eoa.gov/supcrfund/lcad-superfund-sites 
25 US EPA (2017) National Priorities List (NPL) Sites·by State Missouri. https://www.epa.gov/supcrlimd/national
nriorities-1 ist -npl-sites-state#MO 
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1 II IV. RESPONSE TO COMMENTS REGARDING DELAYED HEALTH 

2 
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Q. 

A. 

BENEFITS 

Both the Company and DED reject OPC's proposal, in part, because it would delay 

public health benefits. Please respond. 

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

I. 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;26 

2. MA WC is currently in compliance with the Lead and Copper Rule. There is no 

immediate system-wide health hazard;27 

3. Any time lead-based premise plumbing is disturbed there is an increased chance 

for lead contamination whether it is partial or full;28 

4. 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 levels were found in a number of water samples four years after 

all of the lead service line pipes were replaced in Madison, Wisconsin;29 

5. 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 

26 Direct Testimony of GeoffMarke, p. 5, I 0-17 & p. 6, 1-4. 
27 Sec GM-2 in the Direct Testimony ofGeoffMarke 
28 American Water \Yorks Association (2014) Communicating about lead service lines: A guide for water systems 
addressing service line repair and replacement. 
h tt ps :/I ww w. a wwa. orglporta I s!O/ J1 I es/re sources/pub I ic a ITa irs/ pd fs/ fi na lead sc rv ice I i neco m1 n guide. pd f 
29 Cantor E. (2006) Diagnosing corrosion problems through differentiation of metal fractions. Joumal of the 
American Water Works Association; 98 (1): 117. hltps://www.awwa.org/publications/journal
awwaiabstract!art icleid/ 15 3 79 .aspx 
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heightened for children under six and pregnant women. For this reason, some 

states have prioritized lead testing at schools;30 

6. 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; 31 

7. 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 

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

safe tap water; 33 

9. 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.34 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 

30 Governor of New York State (20 16) Governor Cuomo signs landmark legislation to test drinking water in New 
York schools for lead contamination. https://www .lwvernor .ny.gov/news/govcrnor·cuonlO-sil!ns-landmark
legislation-tcst-drinking-water-ncw-york-schools-lead 
31 EPA (1993) Lead Abatement for workers. 
https://www.epa.gov/sites/productionlfilcsldocumentslwkrch3 stu eng.pdf 
32National Center for Healthy Housing. (2008) What we do: Lead. hllp:/L1'.3YW.nchh.orgi\Vhat-Wc-Do/lleallh
l-lazards--Prevcntion--and-Solutions/Lead.aspx 
33 US EPA (20 16) Flint, Ml filter challenge assessment. hllps://www.cpa.gov/sites/prodnctionlfiles/20 16-
06/documcnts/filter challenge assesment field report - epa vS.pdf 
" Dupnack, J. (20 17) Pipe replacements delayed afler vandals destroy contractor's equipment. ABC 12 
http://www .abc 12. com/content/news/Vandals-delay-pipe-replacements-in-PI int-4 221 02343 .html 
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9 II V. 

10 

11 IIQ. 
12 

13 II A. 

14 

15 

16 

I 0. 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 societal 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 I 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 II Figure 3: Mr. Naumick's examples of lead service line efforts in local communities 
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Local communities are taking steps 
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Implements OH --State map of lead :service lines 

WA-Taroma, 
pursuing lead 
gooseneck 
Identification & 
removal 

.ordinance requiring r.eq· . "i.n>m.ent/ .·. ·. cr. MA, NH-full replacements. for lead Aquarion 
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CA-State 
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and replacement 
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The examples listed above can be broken down as: 

/ investigations. Full 
~ replacements 
• during main work. 

repafrs1 and on 
request 
(w/customer) 

PA- Philadelphia-ze-ro 
interest loan program 
for lSlR 

NJ- Middlesex Water has 
program to inventory lead 
service nnes on customer 
property, Working with 
regulato~ to fund customer 
lea~ .service lirle 
rep!acerrients. Approx~ 
250,000 perwns served. 

• Specific local municipal effmts that are pursuing "some" element related to 

lead service line removal (see WA-Tacoma, CO-Denver, OH- Cincinnati, PA

Philadelphia and Wl-Milwaukee); 

• States which are exploring legislative policy changes or undergoing studies to 

determine the size of the problem (see CA, OH, and KY); or 

• Are investor-owned utilities that are conducting inventories (Aquarion and 

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

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.35 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 Virginia36 and New Jersey.37 Both 

transparency and disclosure are items an external observer would conclude are reasonably 

foreseeable obstacles to this application, yet no patty has responded or otherwise 

addressed OPC's concerns in this area. 

Taking this example a step further, the Commission should consider this information in 

light of the first example Mr. Merciel provides in suppott 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 homeowner'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 P01teous, the director of the city's Special Projects & Strategic 

Engagement Office, said S&WB and the city will be notifying affected propetiy 

owners and renters of the possibility of elevated lead levels before each road 

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

35 Greater Cincinnati Water Works (2017) Lead Awareness. http://cincinnati-oh.gov/water/lead-infornwtion/ 
36 American Water (2017) West Virginia American Water launches customer-friendly infrastructure upgrade project 
map. https://amwater.com/wva\V/IJews-community/news/id/445 
37 American Water (20 17) What a million dollars a day looks like: New Jersey American Water's online 
infrastructure map provides detailes on 20 17 system investments. 
http:/ /pr.amwater .com/PressReleascs/rclcascdctai I .cfm?Releascl D= I 033522 
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water bills, and during community meetings, which will be held at the statt of each 

project.38 

Should roadwork merit customer notification of an enhanced risk oflead contamination?39 

What about consideration for the construction workers?40
•
41

•
42 ** 

38 See the Rebuttal Testimony of James A. Merciel, Schedule JAM-r5 
39 New Orleans Office of Inspector General (2017) Lead exposure and infrastructure reconstruction. 
http://liles.constantcontact.com/ I bSI <J9d320 I /c5bc5ad0-0389-440 1-atb4-ecaccce8005f.pdnver~ 1500394246000 
40 Phillips, B. (2011) Lead exposure in road construction. Occupational health and Safety. 
https:// ohsonl ine.com/ At1 iclcs/20 I I /03/0 I /Lcad-Exposurc~i n-Road-Construction.aspx 
41 Reagn, M.H. ( 1998) Soil is an important pathway to human lead exposure. Environmental Health Perspectives, 
I 06. b!!ps://www.chp.niehs.nih.gov/wp-contentluploads!l 06/Suppl%:20 1 /ehp.981 06s 1217 .V,:df 
42 Lead Service Line Collaborative (2017) Disturbing lead service lines. http://www.lslr-collabomtivc.org/disturbing
lead -service-! ines.html 
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--------------------------------------"* 
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 regulatory proceeding that minimizes necessary dialogue. 

6 II VI. RESPONSE TO THE ASSERTIONS REGARDING THE EPA LEAD 

7 

s II Q. 

9 

10 

11 IIA. 
12 

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 yon 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 

22 
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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 securing 

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 pmtial, 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, oppmtunities, 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 

requirements, increased transparency, and public education requirements43 

What is wotth 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 impottant to recognize that LSLR presents substantial economic, legal, 

technical and environmental justice challenges.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: 

43US EPA (2017) Lead and Copper Rule Long~ Term Revisions https://www.epa.gov/dwstandardsrcgulations/lead
mld-copper-rule-long-term-revisions 
44 US EPA (2016) Lead and Copper Rule Revisions White Paper. https://www.cpa.gov/sitcs/production/files/2016-
IO/documcnts/508 lcr revisions white paucr final l0.26.16.pdf 
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45 Ibid. 

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 

addedt5 

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 

can be achieved in removing LSLs from water systems with optimized 

corrosion control. EPA will also evaluate other measures that can reduce 

lead exposure to assure that resources are focused on reducing the most 

significant sources oflead. 

• 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 SDW A would facilitate full LSLR.'16 

46 The Safe Drinking \Vater 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 least 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 ofLSLs 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, patticularly where low income 

residents do not control the property or have the ability to contribute to the 

cost ofLSLR. 

• Whether to prohibit or otherwise limit pattial LSLR, and how to address 

concerns related to potential disturbance of LSLs during emergency repairs 

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). 47 

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. 
47 1bid 
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Q. 

A. 

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.48 Perhaps most impottantly, and as stated in 

my rebuttal testimony, there is considerable uncettainty surrounding potential revisions to 

the LCR as the EPA now expects a draft rule to be published in January of2018, or six 

months later 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 ofOPC's proposed lead 

service line replacement pilot project and place MA WC, its ratepayers, and potentially the 

rest of Missouri in an ideal situation for compliance with any federal regulatory changes. 

20 II VII. RESPONSE TO COMMENTS REGARDING FLINT, MICHIGAN 

21 II Q. Both the Company and Staff have referenced the Flint, Michigan water crisis as 

22 

23 

24 

A. 

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 

48 Walton, B. (20 16) Strength of new EPA lead rule depends on accountability. Circle of Blue. 
http://www .circleofblue.org/20 16/world/streltgth~o f-new-epa-lead -rule-depcnds-o!J-accotlntabilit y I 
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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. 49 

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. 

8 II Q. Provide some context for Flint, Michigan? 

9 II A. According to the Flint Water Advisory Task Force, Final Repmt (March 20 16):50 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

The beleaguered history of Flint, Michigan over the last several decades is well 

known,51 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 I 00,000 residents by 2014. Since 2000, Flint has lost over 20 percent 

of its population. 52 Of the remaining residents, approximately 57 percent are Black 

or African American. 53 

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 

49 Rosner, D. (2016) Flint Michigan: A century of environmental ittiustice. American Journal of Public Health 106(2); 
https://www. ncbi.n lm .nih. gov/pmc/art icles/PiVIC48 15 825/ 
50 Davis, et al (2016). Flint Water Advismy Task Force-Final Report: March 2016. 
https://www.michigan.gov/documents/snyder!FW ATF FINAL REPORT 21 March2016 517805 7.pdf 
51 See also, Scorsone, E. & N. Bateson (20 II) "Long-Term Crisis and Systemic Failure: Tasking the Fiscal Stress of 
America's Older Cities Seriously: Case Study, Flint Michigan," Michigan State University. 
https://www.cityofllint.com/wp-content/uploads/Reports/MSUE FlintStucly20ll.pdfqtd. in Davis et al (2016). 
52 BiggestUSCities.com, www.biggcstuscitics.com/citylflinHnichigan qtd. in Davis et al (2016). 
53 U.S. Census, Quickfacts for Flint, Michigan and the United States, 
www.census.gov/quicktacts/table/PST045215/00 qtd. in Davis et al (2016). 
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average.54
•
55 Crime plagues the community; for 2013, Flint's crime index was 811 

as compared to a national average of295.56 

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 81 stout 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 

concern. 57 

10 II Q. What took place in Flint, Michigan? 

11 II A. 
According to University of Michigan researchers, Abernethy et al. (20 17): 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

54 Ibid 

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 April2013 when, as a shmt-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 

repmted 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 repmt by a pediatrician 

55 The Advisory Task Force utilized 20 14 data for this estimate (the most recently available at the time). Since then, 
the median property value has dropped I l% to $32,600 with 2015's revised numbers. 
https://datausa.io/profile/geo/nint~mil#econonw 
56 City-Data.com, www.citydata.com/crime/crime-Flint-rvlichigan.html qtd. in Davis et al (2016). 
57 Qtd. in Davis et at (20 16). County Health Ran kings, 
www.countyhealthrankings.org/app/michigan/20 15/ranking/genesscc/county/outcomes/ovcrall/snapshot 
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II Q. 

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 20 I 5, 

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 corrosive than local officials had thought. This, and other 

govemmental failures, resulted in improper water treatment. Central to the problem 

was that, like many U.S. cities, Flint's water infrastrncture 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 ultimately, lead patticles leeched from the pipes into the city's 

drinking water.58 

Did the "Flint Water Crisis" receive a large amount of news coverage? 

17 II A. Yes. Pew Research analyzed Google search data (approximately 2,700 unique keywords) 

from January 5tl', 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 local 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 smties 

identified in the local/regional and national news outlets studied. 59
•
60 

18 

19 

20 

21 

22 

23 

24 

58 Abernethy et al. (20 17) A data science approach to understanding residential water contamination in Flint. 
https://arxiv.org/pdf/1707.0 1591.pdf 
59 Matsa K.E. et al. (2017) Searching for News: The Flint Water Crisis. Pew Research Center: Journalism and Media 
htl p:/ /www. j ourna I ism.org/essay/searching- for-news/ 
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1 II Figure 6: Pew Research analysis of Google Trend Data related to the Flint, Michigan Water Crisis
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Q, 

A. 

What were the water lead levels in Flint, Michigan? 

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 

60 Craven, J. and T. Tynes (2016) The racist roots of Flint's water crisis. Huffington Post. 
http://www .hutfingtonpost.com/ently/racist~roots-of-tlints-water-crisis us 56b 12953e4b04f9b57d7b I 18 
61 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 all-weekly 
newspapers in Flint and Detroit regions, as well as the digital outlet MLive.com. National news media include 
national newspapers and TV network evening programming. See also: http://www.journalism.org/2017/04/27/googlc
ni Ill-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.62 Lead water 

measurements are time and place specific with many potential confounding variables 

(weather, location, pressure, method, etc ... ).63 For regulatory purposes, 15 ppb ("pmts-per

billion"r at the 90'" percentile of lead readings is the system-wide threshold for EPA action 

per the Led and Copper Rule ("LCR").65 

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.66 In addition 

to that large sample set, the Michigan Depattment 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 a!. (20 17): 

It is important to note that despite what one may infer from headlines, nearly half of 

all homes had no detectable lead, and around 80% of measurements fi·om 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 95111 percentile of Flint's 

62 See Masters, et al. (2016) Inherent variability in lead and copper collected during standardized sampling. 
Envirmunental Alonitoring and Assessment. 188.177. https://link.snringer.comlai1iclc/1 0.1 007%,2Fs I 0661-0 I 6-5182-
x 
63 An example of a confounding variable is as follows: if you are researching whether the presence oflead service 
lines leads to lead contaminated water, the 'presence of lead pipes is the independent variable and increased lead in 
water is the dependent variable. 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, temperature of water, source of water, corrosion 
treatment, flowing or stagnant water draw, etc ... ). 
64 A ppb is equal to microgram per liter (J.lg/L) or I ppb ~ I J.lg.L ~ Ill billion= 0.00000000 I. 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 fi·om 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://www .nesc. wvu.edu/ndwc/articlesfot/ fa04fg&a .pdf 
65 One of the challenges with determining lead contamination levels is determining which homes to test. 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 Rule, but this leaves much to the discretion of officials who seek data points. 
66 See http://www.michitwn.gov/tlintwater/ 
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lead readings is 28 ppb, the 99111 percentile is 180 ppb, and the 99.9u' 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.67 

13 II Q. 

Restated, it appears as though the concentration of elevated water lead levels in Flint, 

Michigan68 followed a power law distribution where a small number of locations accounted 

for a disproportionate amount of the elevated lead levels.69 Whether or not Flint, Michigan 

ever exceeded the EPA action-level of 15 ppb at the 90111 percentile is not clear?0 lmpmtantly, 

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 fi·om lead-based premise plumbing and/or other internal fixtures that contained lead?1 

What do you mean by lead-based premise plumbing and fixtures? 

14 II A. Water pipes and faucets within a customer's home or building. Figure 7 provides a graphical 

illustration 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. 

15 

16 

67 Abemethy et al. (20 17) A data science approach to understanding residential water contamination in Flint. 
https://arxiv.org/pdf/1707.0 159l.pdf 
6S That is, the water lead levels measurements after the source was changed back to Lake Huron. 
69 Power law distribution occurs when one quantity varies as a power of another. Normal distributions are often 
graphed as "bell-cmve" while power law distributions resemble a graphical"hockey stick." See also, Taleb, N. 
(2007) The black swan: l11e impact of the highly improbable. New York: Random House. 
70 I 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'h percentile. However, independent Virginia Tech research Marc Edwards 
conducted a survey of300 homes in which the results showed an excessive action-level of25 ppb.lt 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. See also Davis, et al (2016). Flint Water Advisory Task Force
Final Report: March 20 16. 
hllps://www.michigan.gov/documents/snyder/F\V ATF FINAL REPORT 21March20 16 517805 7.pdf 
71 Abernethy et al. (20 17) A data science approach to understanding residential water contamination in Flint. 
https://arxiv.org/pdf/1707.0 159l.pdf 
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1 II Figure 7: Potential sources of lead contamination in tap water of homes, schools and other 

2 II buildings 72 
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A useful analogy to consider is to visualize the path water takes from the treatment plant to 

the tap as one elaborate extended piece 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 line replacement as opposed to pattial lead service line 

replacement rests, in pat1, on this premise. That is, if we only remove half the service line, the 

utility will be elevating the potential for risk-exposure fi·om lead fi·om its disturbance in the 

short-term. 

72 Triantafyllidou, S. & M. Edwards. (2011) Lead (Pb) in U.S. drinking water: school case studies, detection 
challenges and public health considerations. Critical Reviews in Environmenteal Science and Techo/ogy. 
http://\vww.yaleseas.com/\vatcrsympositnn/pdfs/EdwardsLeadPaper.pdf 

33 



1 

2 

3 

4 

Sunebuttal Testimony of 
GeoffMarke 
Case No. WU-20 17-0296 

Q. 

A. 

Do you agree with the premise that full lead line replacement is better than partial lead 

line replacement? 

Intuitively it would seem to make sense, but more research is necessary to substantiate the 

impact.73For example, this line of argument (that elevated risk exposure would occur from 

5 II lead service line replacement) would still be present if the full lead service line was replaced 

6 II as well, at least in the short-term. That is, any significant disturbance at any point in the path 

7 II increases the risk for lead dismption. Whether you remove the lead line pattially or fully it is 

B II still being "broken" and thus subject to the potential for elevated levels oflead exposure. 

9 II Blood Lead Levels 

10 Q. What were the blood lead level ("BLL") results from Flint, Michigan? 

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

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

13 II lead through air, water, soil or food as seen in Figure 8: 

14 II Figure 8: Sources and pathways of lead from environment to humans74 

15 

Cruete?\ 
W0111hOt" 

Humeru 

73 As stated in the direct testimony ofGeoffMarke, p. 5, footnote 6 
74 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.ncbi.nlm.nih.gov/books!NBK236466/ 
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1 II Second, larger amounts of concentrated BLLs will produce progressively worse health 

2 II outcomes with extreme intoxication even resulting in death as shown in Figure 9. 

3 II Figure 9: Expected impacts of different blood lead levels on human health75 
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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/dL, by 2001, 

nationwide, it was <I% as seen in Figure I 0. In patt, this was the result of progressively 

aggressive lead prevention policies and subsequent lower "reference levels" by the CDC as 

depicted in Figure II. 

75 US Health And Human Services, Agency for Toxic Substances and Disease Registry (2007) Toxicological profile 
for lead. https:l/www.atsdr.cdc.gov/toxprofilcs/tp.asp?id=96&tid=22 
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1 II Figure I 0: BLL "reference levels" considered harmful by CDC over time76 
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16 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. 
h!!Jl:/l<jx.doi.org/1 0.1 056/NEJM 19820902307100 I. 
71 Adapted from, Rosen et al. (20 17) 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.researchgate.net/profile/Lok Pokhrcl2/publicationi313842318 A Discussion about Public Health Lea 
d and Legionella pneumophila in Drinking \Vater Supplies in the United Statesllinks/59284710017e9b9979a35 
97 6/ A -Discussion-about-Pub! ic-Health- Lead-and-Lcgionclla-pneumophi la-in-Drinking-Water-Supplies- in-1 hc
United-States.pdf 
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1 II Prior to 1975 the reference BLL for lead was at 60 J.lg/dL, which was later revised to 30 

2 II [tg/dL in 1975 and lowered to 25 J.lg/dL in 1985 by the CDC. From 1990 through 2012, the 

3 II reference BLL was further decreased to I 0 pg/dL. In 2012, the CDC lowered the reference 

4 II level fm1her to 5 pg/dL. Historical records for children with BLL's below 5 f!g/dL is 

5 II sporadic across state and local public health authorities 

6 II Fow1h, the CDC recommends different medical actions for children (under six) based on the 

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

8 II Table 2: CDC Recommended actions based on confirmed blood lead levels of children 78 

9 

Blood Lead Recommendations 
Level (BLL) 

<5J.lg/dL Routine assessment of nutritional 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 J.lg/dL Previous recommendations+ nutritional counseling related to calcium and iron intake. 

I 0-19 J.lg/dL Previous recommendations + consider lab work to assess iron status 

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

45-69 J.lg/dL Previous recommendations+ complete neurological exam+ oral chelation therapy; 
consider hospitalization, if lead-safe environment cannot be assured 

2: 70rtg/dL Hospitalize and commence chelation therapy in conjunction with consultation with a 
medical toxicologist or a pediatric environmental health specialty unit. 

'--· - - - - ----- -· --------

78 CDC (20 17) Recommended Actions Based on Blood Lead Level: Summary of recommendations for follow-up and 
case management of children based on confirmed blood lead levels. 
https:/ /www .cdc.gov/nceh/lcad/accl pp/act iOIJS blls.html 
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1 II Fifth, according to the Flint Water Advisory Task Force, Final Repmt (March 20 16) the 

2 II following "time-line" events were singled out pettaining to blood lead level tests as show in 

3 II Figure 12: 

4 II Figure 12: All time-line events listed in the Flint Water Advisory Task Force, Final Repmt pettaining 

5 II to blood lead levels 79
•
80 

6 

7 

8 

so. July 28, 2015: MDHHS epidemiologist Crlstln Larder finds that children's blood lead tests 
conducted in summer 2014"11e outside the control limit" compared with prior years and 
that this finding "does warrant further Investigation." On the same day, CLPPP data 
ma~ager Robert Scott analyzes the data over a 5-year period and concludes that ''water 
was not a major factor." Later that day, ClPPP manager Nancy Peeler concludes that the 
lack ofpersistently elevated blood lead levels in children in Flint beyond the summer 
months indicates no connection to the change In water in Flint In 2014. larder then 
receives email communication from Peeler: Peeler has concluded from CLPPP data and 
communicated with MDHHS leadership that there is no problem with children's lead 
levels In Flint. 

56. September 22, 2015: Dr. Mona Hanna·Attlsha, director of the pediatric residency program 
at Hurley Medical Center, contacts Robert Scott{MDHHS to request access to the state's 
chi.ldhood lead testing records. This is. a similar requestto 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/IVIDHHS, director of th11 state's Childhood lead 
Poisoning Prevention Program (CLPPP), !!-malls Robert Scott/MDHHS to consider re
running the analysis that had been conducted in July, and asks for formal epidemiologic 
help, Later that day, Mikelle Robinson/MDHHS writes to colleagues that the Governor's 
office briefing maintains that Flint water does not represent an "imminent public health 
problem!' 

79 Davis, cl al (2016). Flint Water Advisory Task Force-Final Rep011: March 2016. 
hltps://www.michigan.gov/docnments/snyder/FIV ATF FINAL REPORT 21 March20 16 517805 7.pdf 
80 Items 51~55 included time-line events pe11aining 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 
lead In a press conference at Hurley Medical Center, reporting that the proJlortion of 
children With elevated blood lead levels has increased since the switch to the Flint River 
water source In April2014. MDHHS Issues comments emphasizing differences between 
the Hurley analysis and preceding internal analyses by MDHHS that were not shared 
publicly. That same day, Robert Scott/MDHHS writes in an internal memo that he sees 
patterns in blood lead levels similar to what Dr. Hanna-Attlsha has reported. 

59. September 28, 2015: MDHHS Director Nick Lyon calls for analysis of the blood lead levels 
in order to "make a strong statement with a demonstration of proofthat the blood lead 
levels seen are not out of the ordinary." No such analysis is ever provided. later that day, 
G.overnor Snyder is briefed by staff that the Flint water system is in compliance. 

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

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

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

Flint. That is, it is not cleat· from reading the repott how "bad" things got. 

On July I, 2016 the CDC published its Morbidity and Mottality Weekly Repo1t which 

included an article titled, "Blood Lead Levels among Children Aged <6 Years - Flint, 

Michigan, 2013-2016." The report includes a breakdown ofBLL'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 AQril25, 2013 to March 16, 2016 81 

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 04/25/14 to 01/02/15 01/03/15 to 10/15/15 10/16/15 to 03/16/16 

(2,408 tests) (1,694 tests) (I ,990 tests) (3,330 tests) 

:0:5J.ig/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) 
I 

20-39 4 (0.2) I (0.1) 4 (0.2) 2 (0.1) I 

Q. What should the Commission note? 

A. It would be difficult to draw strong conclusions 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 I have included in GM-3 in its 

entirety. 

Q. What did you find in the MDHHS results? 

A. I have included a snapshot of the data in table 4 which shows the incidence of elevated 

blood lead levels (:0:5 mcg/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. 

81 Kennedy, C. (2016) Blood lead levels among children aged <6 years-Flint, Michigan, 2013-2106. 
https:/ /www .cdc.gov /mmwr/volumes/65/wr/mm6525e l.htm 
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1 Table 4: Rel)rint of incidence of elevated blood levels (>5 [!g/dL) among children less than 6 

, years of age in Michigan, Genesee County and the city of Flint82 

Michigan Genesee County Flint 

· .··.·. · .. · •. ;;···• . r<llalterted fodead• L. · .. L ···.··_ 1s6,1tf .•... ·· • • ~3,333 ........ l···..o.····i,41li.. < 
10/1/2015 to 01/20/2017 

' 

__ NtJinb8iof test'tes U_f_ts-~5 _ mig-fdL-·--.: '; -:: 
I . ·•· ·. 6,647; • • ···.· •.. < - .. 239 •... •····.·.· .·.·.-.. . ~91 .·•.·•··. 

-~,P.erce~t of_te$t fesUits---~5-_rrite/dl:' __ -.:: 1'·•. 3.6%.······.·.· •. • . •.•. --. 1.8% . • > 2.6% ... 

.... TOtal test.ed __ fOr lead~'·_---.--:_:_· ·_ ._.- ••.. 3'!2,797~ - ~···· ..__t8,78.3 •• • 
• •.•. 9,288 ·.'·.···· 

4/1/2014 to 01/20/2017 Number oftest result$ ~5 mcgfdL ... • •• ·• .... ·· !2;3'11· •· .. 41i ... -· 294 ... ··~ 
L• ...•. Percent oftestresults>s mcgfdl · ... · • ..•. ·· ····3;7%.;,· .•. ,2.2% •.. ··,• ... ·. ,·_ ............ 32% 

I···· . Total tested for lead' · .. •·•. ··.·.·. ;; •· • 1·······. 157;115··· ..•••..•• -,- -:~Jt;7fi8 •••••••• . •. _. 6,637.; . •··•••· 
1/1{2016 to 01{20/2017 .. Ni.n1lbef C)f ted "tesUitS_~Siri(g/dl- -:·:_- 1·> ;s,nz• ..•. , .. •. . • ·212··· ..... '.___ .. 172 • 

Percenfohest i'es~lf$-~s-·m_cg/~L ,_ ; :- · > 3.6% ..... _. ->tcsu•• · ' • ;z;6%· ,· 

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 cohott level including children 6- I 8 and adults (see GM-3).83 

GM-4 contains a breakdown of the CDC's National Surveillance Data of tested and 

confirmed BLL above 2:5 flg/dL by state, year (20 I 0-20 15) for children over 3 years of age 

for comparative purposes to illustrate that Flint's nmnbers 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. 

I 

I 

! "Michigan Department of Health and Human Services. (2017) Blood lead level test results for selected Flint zip 
codes, Genesee County, and the Stale of Michigan Summary as of January 20, 2017. 

1 

htiQ)/www.michhmn.gov/documcntslflintwater/Weddy Executive Report · 
Flint Blood Testing I 0 0 17 557764 7.Qdf 

al With the exception of 2011 for children under 
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1 II Figure 13: BLL's above 5 and 10 ug/dL in Flint 1998-201684 
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Based on OPC's examination ofMDHSS 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.85 If one were to take the repmts from the media at face value, one would 

expect the graphical lines 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 Jlg/dL is "nutritional counseling related to calcium and iron 

&4 Drum, K. (2016) Raw data: lead poisoning of kids in Flint. Mother Jones. http://www.mothcriones.com/kcvin~ 
drum/20 16/0 !/raw-data-lead-poisoning-kids-flint/ website site contains work papers for results. 
85 See Hanna-Attisha, M. (2017) Flint's fight for America's children. TED MD 
http://www.tedmed.com/talks/show?id=627338 
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Q. 

A. 

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 qumter 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 othetwise would be if they were inside during colder months where 

BLLs levels decreased. This correlation 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 Nmth 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 lead exposure of Flint children even 

before the change in the water supply from Lake Huron to the Flint River.86 

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.87 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.
88 

86 Laidlaw, M.A.S. et al. (2016) Children's blood lead seasonality in Flint, Michigan (USA), and soil-sourced lead 
hazard risks. International Journal of Em•ironmental Research and Public Health. 
hUps://www.ncbLnlm.nih.gov/pmc/m1iclcs/Pi\·1C4847020/ 
87 Schumaker, E. (2016) Flint's Legionnaires' outbreak may be tied to its contaminated water. When will Flint catch a 
break? fhtf!ington Post, Healthy Living. http://www .hu ffmgtonpost.com/entrv Ill int ·water·legionnaires-lead-
crisis us 569d09d6c4b0ce4964252c33 
88 Schwake,D.et al. (20 17) Legionella DNA markers in tap water coincident with a spike in Legionnaires' disease in 
Flint, MI. Environmema/ Science and Technology 3(9) 311-315. 
http://pubs.acs.org/doi/ipdtll 0.1 021/acs.estlett.6b00 192 
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Q. 

A. 

89 Ibid. 

Specifically, Flint's untreated water elevated levels of iron from corroded iron water service 

lines in two hospitals where incidents increased. Schwake et al. (20 17) state: 

Our field results suppmt the overarching hypothesis that interrupted distribution 

system corrosion control can lead to high Legionella numbers in premise plumbing 

though fmther research is necessary to confirm the specific mechanisms involved. 89 

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 

fmther epidemiological research is necessaty. 90 

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

crisis? 

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. 91
• 

92 Flint's real estate 

market clearly suffered as homes were categorically devalued93
• 

94and mmtgage firms 

"'Rosen et al. (20 I 7) 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 .researchgate.net/protile/Lok Pokhre12_Lpublication/313842J 18 _A Discus_si_on about Public Health Lea 
d and Lcgionclla pncumophila in Drinking Water Supplies in the United Statcsllinks/592847100f7c9b9979a35 
976/ A-Discussion-about -Pub I ic-Health-Lead-and-Legionella-pncumophi Ia- in-Drinking- \V ater-Suppl ies-iiHheu 
United-Statcs.pdf 
91 Snider, A. (2016) Flint's other water crisis: money. Politico: Energy & Environment. 
http://www .polit ico.com/story /20 16/03/tl int -lead-water-contami natioJHnoney-220391 
92 Carpenter. Z (2016) Lead poisoning in Flint is more than a health crisis: it's also an economic disaster. The Nation. 
https://www.thenation.com/article/tlillt-wealth/ 
93 Goldstein, D. (2016) Lead poisoning crisis sends Flint real-estate market tumbling. 1\IarketJValch 
http://www. marketwntch.com/ston' /lead-poisoning-crisis-sends- tl i nt -real-cstnte-markct -tumb I ing-20 16-02-17 
94 Vase!, K. (2016) You can buy a house in Flint for $14,000. CNN.Money. 
http:/ /money .cnn.com/20 16/03/04/rea I estate/tl int-housing-water-crisis/index. ht m I 
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1 II began requiring proof of safe water before loan approval. 95 In July of 2016, six state 

2 II employees were criminally charged in connection with the case. 96 

3 II The events surrounding Flint, Michigan are complex and interrelated without easy 

4 II answers. In fact, we would welcome alternative perspectives on our findings-ideally, 

5 II through the proposed pilot program as atiiculated in our direct testimony. Ultimately, 

6 II critical feedback, evidence-based research and cooperative dialogue will call attention to 

7 II faulty assumptions and identify appropriate paths forward. Flint is an obvious selection for 

8 II a case study in attempting to evaluate the "worst case" scenario as there is no doubt many 

9 II lessons still to learn. 

10 II VIII. RESPONSE TO COMMENTS REGARDING ISSUES BEYOND THE 

11 II SCOPE OF THE COMMISSION 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

Q. 

A. 

Both the Company and Staff dismiss OPC's pilot proposal, in part, because the topics 

extend beyond the Commission's control. Please respond. 

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 ... ). Cetiainly there is a logical connection to a pilot to examine in pati 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. MA WC is acting in conflict 

95 Light, J. (20 16) New Trouble Knocks Flint as Mortgage Finns Require Proof of Safe Water. 1he Wall Street 

Journal. h ttps://www. wsj .com/articles/new-trouble-knocks-n int -as-mortgage- finns-req uire-proof-o f-sa fc-water-

145454496G?cb~logged0.1 0463099810294807 
96 Damron, G. (2016) A look at the 6 state employees charged in Flint water crisis. Detroit Free Press. 
http://www. freep.com/story/ncws/locn 1/michi gan/fli nt-watcr-crisis/20 16/07/29/look-6-state-employccs-clw.rgcd-n i ut
water-crisis/877088 70/ 
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with their existing tariff and replacing customer-owned prope1ty. 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 expe1tise 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. 

18 II Q. 

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 Replacement 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 yom· testimony? 

19 II A. Yes. 
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OPC engaged with the following individuals/groups for feedback on topic of lead line 
replacement as of9-14-2017: 

• Pratim Biswas, Washington University Depatiment of Energy, Environmental and 
Chemical Engineering 

• Jeff Pinson, Missouri Depatiment ofNatural Resources, Public Drinking Water Branch 
• Mark LeChevallier, Vice President, Chief Environmental Officer, American Water 
• Gary A. N aumick, 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, Depatiment of Civil and Environmental Engineering 
• Dr. Mark Powell, United States Depatiment of Agriculture, Risk Scientist 
• Jason Gunter, US. Depmiment 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, ChiefLMSE Branch Region 7 
• Michigan Depatiment of Environmental Quality, unnamed representative 
• Mark Dumo, US Depmiment 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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The U.S. Environmental Protection Agency (EPA) Office of Research and Development (ORO) 

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 (OW) 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 (SOW A) 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 (A WS). 

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

Regulatory Action Level 
Washington County Wells 

Analyte Maximum Concentration 
Standard (flg/L) 

(flg/L) 

Antimony MCL" 6 10 

Barium MCL 2,000 9,290 

Cadmium MCL 5 31.5 

Iron SMCL 300 613 

Lead MCL 15 808 

Manganese SMCLb 50 2,800 

Thallium MCL 2 7 

a MCL =Maximum Contaminant Level (MCL) 

b SMCL = Secondary MCL 

Homeowners with contaminated wells above the action level will receive Point-of-Use (l'OU) 

treatment units as an interim A WS until a permanent long-term A WS becomes available. To 

support the selection and installation of these l'OU devices, El' A Region VII and EPA ORO 

initiated a pilot program to sample private wells in representative geologic formations to 

determine the water quality characteristics in Washington County. A total of27 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. colT). 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 suppott 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 prope1ty 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 locations. 
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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 report. 

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: 

o Appendix A- POU Recommendations Based on Historical Monitoring 

o Appendix B- Draft Trip Report and Data Summary compiled by Tetra Tech to document 
the field activities conducted during the sampling eff01t 

o Appendix C- Quality Assurance Project Plan (QAPP) for this project 

o Appendix D- Permeate Pump Testing at the EPA T &E Facility 
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2.0 Sampling and Analytical Design 

This section presents the rationale for the sites selected for sampling during this pilot program, 

the sampling design, and the parameters analyzed for each sample. This section also presents the 

Quality Assurance (QA) criteria employed for the analyses. 

2.1 Selection of Sampling Locations 

Figures 2-la through 2-le present the locations of the homes currently receiving bottled water in 

Washington County and the sites sampled for this pilot study program. Each home that currently 

receives bottled water is a potential candidate for a POU device. The POU study area 

encompassed approximately 384 square miles in Washington County, Missouri. This area is the 

sum of the study areas previously identified by EPA as the Richwoods Sampling Area (Figure 2-

lb), Old Mines Sampling Area (Figure 2-lc), Potosi Sampling Area (Figure 2-ld), and Furnace 
Creek Sampling Area (Figure 2-le). These sampling areas are locations of historical, large-scale 

mining operations. These areas are primarily rural, with scattered residences and a few 

commercial businesses generally located along highways. Lead, zinc, iron ore, silver, and barite 

have been mined in these areas. 

Details of the homes that were sampled locations are presented in Appendix B, "Draft Trip 

Repmt and Data Summary" prepared by Tetra Tech. Tetra Tech selected the sample locations 

for the pilot program to encompass the different geological settings for the homes, well depths, 

current status ofPOU devices in the homes, and the presence of contaminants based on historical 
analyses. 

2.2 Field Data Sheets 

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

sheets are included with the Tetra Tech trip repmt presented in Appendix B. All field sheets 

included the sample number, date, and time. In addition, the field sheets included the unique 

prope1ty identification assigned to the property during site assessment activities, property 
ownership information, site address, mailing address, exact location, specifics of sample 

collected (pre- or post-treatment filtration, unpurged, or purged), type and numbers of containers 

collected, and analyses to be performed. The field sheets for untreated, purged samples included 
purge times or estimated purge volumes. 

The field sheets also documented the results of any analysis that had been performed in the field. 

The following water quality parameters were measured by using a field instrument (YSI556 

water quality meter): pH, temperature, conductivity, Dissolved Oxygen (DO), Oxidation

Reduction Potential (ORP), and Total Dissolved Solids (TDS). Field test kits were used to 

GM-2 
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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 (TI). 

• 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 Ill and Arsenic V - The samples were processed by using solid phase 
micro-extraction (SPME) cartridges in the field to allow speciation of Arsenic (III) 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 VII 

has installed Culligan adsorption filter POU treatment systems. At these locations, four sets of 

samples were collected as follows: 

• Tap, Unpurgcd- 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. 

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

• 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 ORO-I 00, with samples ORO-I 00 through OR0-116 

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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SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 

Latitude:--------

Longitude:--------

Sample Number: ORD-100_ 

Sample Date:------

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 Collection Description:------------------------------

Purge Time or Volume:-----------------------------------

Field Parameters: 

Temperature ('C): 

Conductivity (~S/cm): 

pH: 

TDS (mg/L): 

DO (mg/L): 
-- --

Remarks: 

Photo Number: .----
Sampler's Initials: _____ _ 

ORP (mY): 

Test Kit Results: 

Hardness: 

Free Chlorine (mg/L): 

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

GM-2 
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Analyses: 

Sample Location Laboratory Analysis 

Tap, Unpurged Total Metals 

Tap, Unpurged Arsenic liiN 

Tap, Purged Total Metals 

Tap, Purged Arsenic lii/V 

Faucet, Total Metals 
Unpurged 

Faucet, 
Unpurged 

Arsenic lliN 

Faucet, Purged Total Metals 

Faucet, Purged Arsenic lii/V 

Anions (fluoride, 
Faucet, Purged chloride, phosphate, 

sulfate) 
Inorganic Parameters 

Faucet, Purged 
(alkalinity, turbidity, 
total suspended solids, 
total dissolved solids) 

Faucet, Purged Total Organic Carbon, 
Nitrate/Nitrite 

Faucet, Purged E. coli bacteria 

Faucet, Purged 
Volatile Organic 
Compounds 

Faucet, Purged 
Semivolatile Organic 
Compounds 
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Number of Sample Processing Preservative Containel' 
Containers Type 

I Unfiltered HN03 to pH <2 125 ml HOPE 

I Filtered' HN03 to pH <2 125 miHOPE 

I Unfiltered, SPME HN03 to pH <2 125 miHDPE 

I Filtered, SPME HN03 to pH <2 125 miHDPE 

I Unfiltered HNO,topH<2 125 ml HOPE 

I Filtered HN03 to pH <2 125 miHOPE 

I Unfiltered, SPME HN03 to pH <2 125miHOPE 

I Filtered, SPME HN03 to pH <2 125m! HOPE 

I Unfiltered HN03 to pH <2 125m! HOPE 
I Filtered HN03 topH<2 125 miHOPE 

I Unfiltered, SPME HN03 to pH <2 125miHOPE 

I Filtered, SPME HN03 to pH <2 125miHDPE 

I Unfiltered HN03 topH <2 125 miHOPE 
I Filtered HN03 topH <2 125 miHOPE 

I Unfiltered, SPME HN03 topH<2 125 miHOPE 

I Filtered, SPME HN03 to pH <2 125 ml HOPE 

40 ml amber 2 None 4°C 
glass 

2 4°C 250-miHDPE 

I H,so, to pH 
250-miHDPE <2,4°C 

2 NazSzOJ, 4°C 100-ml fecal 
colifom1 bottle 

Quench chlorine 

3 
with ascorbic acid HCI to pH< 2, 40 ml amber 
if necessary, see 4°C glass 
section 4.2 
Quench chlorine 

I 
with sodium sulfite HCI to pH< 2, 

I L amber glass if necessary, see 4°C 
section 4.2 

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-J.tm syringe filter prior to preservation. 

GM-2 
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Table 2.2. Summary of Proposed Analytical Procedures for Pilot Program 

Matrix Measurement Sampling CFaucet, Analysis Method 
'Tap)/ Measurement 
Method 

Water pH 'Faucet EPA Region 7 4230.10 using YSI 
556 MPS 

Water ORP Faucet EPA Region 7 4230.10 using YSI 
556 MPS 

Water Conductivity Faucet EPA Region 7 4230.10 using YSI 
556 MPS 

Water D.O. Faucet EPA Region 7 4230.10 using YSI 
556MPS 

Water Free chlorine Faucet DPD 8021, Standard Method 4500-
CLG 

Water Total chlorine Faucet DPD 8167 
Water Hardness Faucet Standard method 2340C 
Water Total Metals Purged faucet (*filtered Inductively Coupled Plasma-

and unfiltered}IICP-OES Optical Emission Spectroscopy (ICP-
OES) (EPA 6010B) (Shaw SOP 402) 

Water Total Metals Faucet without purging Inductively Coupled Plasma-
(*filtered and unfiltered) Optical Emission Spectroscopy (ICP-
IICP-OES OES) (EPA 6010Bl (Shaw SOP 402) 

Water Total Metals Purged tap (*filtered and Inductively Coupled Plasma-
unfiltered) IICP-OES Optical Emission Spectroscopy (ICP-

OES) (EPA 6010Bl (Shaw SOP 402) 
Water Total Metals Tap without purging Inductively Coupled Plasma-

(*filtered and unfiltered) Optical Emission Spectroscopy (ICP-
IICP-OES OES) (EPA 6010Bl (Shaw SOP 402) 

Water Arsenic(III) and Faucet samples filtered Inductively Coupled Plasma-
Arsenic(V) through SPME ion- Optical Emission Specttoscopy (ICP-
speciated exchange cartridges for OES) (EPA 6010B) (Shaw SOP 402 

speciation at field site &403) 
(*filtered and unfiltered) 
IICP-OES 

·--~·-~~•c·~~·· ~~--
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Sample Container/ 
Quantity of Sample 

Field Sample 

Field Sample 

Field Sample 

Field Sample 

Field Sample 

Field Sample 
Field Sample 
125 mL in HDPE 
bottles 

125 mLinHDPE 
bottles 

125 mL in HDPE 
bottles 

125 mL in HDPE 
bottles 

50 mL in 125-mL 
HDPE bottles 

Preservation/ 
Storage 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
HNO, to pH<2.0, 
store at Room 
Temoerature (RT) 
HN03 to pH<2.0, 
store atRT 

HNO, to pH<2.0, 
store atRT 

HNO, to pH<2.0, 
store atRT 

HNO, to pH<2.0, 
store at RT 

Holding 
Time(s) 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
6 months 

6 months 

6 months 

6 months 

6 months 
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Matrix Measurement Sampling {'Faucet, 
2Tap )/Measurement 

Analysis Method 

Method 
Water E coli analysis Purged faucet Shaw SOP 305 (Bach Method 

10029) 

Water Alkalinity Purged faucet EPA 310.1 (Shaw SOP 502) 

Water VOC Purged faucet EPA 524.2 

Water svoc Purged faucet EPA 525.2 

Water TOC Purged faucet EPA 9060A (Shaw SOP 401) 

Water Turbidity, TSS Purged faucet EPA 180.1 for turbidity (Shaw SOP 
and IDS 507) 

EPA 160.2 forTSS (Shaw SOP 509) 
EPA 160.1 forTDS (Shaw SOP 510) 

Water Anions fluoride, Purged faucet EPA 300.0 (Shaw SOP 405) 
chloride, nitrite. 
nitrate, bromide, 
phosphate and 
sulfate --

1 Faucet samples are untreated water samples collected at the field site 
2 Tap samples are treated water samples collected after POU treatment 
• Samples filtered through 0.45J.lm syringe filter 
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Sample Container/ 
Quantity of Sample 

I 00 mL in EPA fecal 
coliform sampling 
bottles 

250mL 
polypropylene bottles 

1 L amber glass 

I x250 mL 
polypropylene 
2 x 250 mL HDPE 
bottles 

125 mLHDPE 
bottles 

Preservation/ 
Storage 

Sample bottles come 
with sodium 
thiosulfate pellet, 
store at 4°C 
4±2°C 

Quenched with 25 
mgs ascorbic/vial and 
then preserved at 
pH<2.0 usina HCl 
Preserved with 40-50 
mg sodium sulfite, 
pH<2.0 using HCl 
4 ±2°C at pH<2.0 
withH-S04 

4±2°C 

4±2°C 

Holding 
Time(s) 

24 hours 

14 days 

14 days 

14 days 

28 days 

48 hours for 
turbidity, 7 
days for 
TSS TDS 
48 hours 
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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 number, property ID and a description of the samples collected for 

analysis for this pilot program. This table links the sample IDs to the property IDs used in 

subsequent tables to identify the analytical results. 

3.2 Analytical Results for Metals Samples 

Tables 3.2.1 through 3.2.8 present the analytical results for the following metals: 

• Lead (Pb)- Table 3.2.1 

• Arsenic (As)- Table 3.2.2 

• Barium (Ba- Table 3.2.3 

• Cadmium (Cd)- Table 3.2.4 

• Antimony (Sb)- Table 3.2.5 

• Iron (Fe)- Table 3.2.6 

• Manganese (Mn)- Table 3.2.7 

• Thallium (TI)- Table 3.2.8. 

As presented ii1 Section 2, the samples were analyzed using ICP. However, during the analytical 

program it was discovered that other metals potentially present in these samples was interfering 

with the wavelength for Lead. Accordingly, all the samples were re-analyzed for lead using 

Atomic Absorption Spectroscopy (AAS) and it is the results from these analyses that are 

presented in Tables 3.2.1. 

Figures 3-la through 3-le show the homes with arsenic levels above the MCLin each sampling 

area. Similarly, Figures 3-2 (a- e) through 3-4 (a- e) show the homes with barium, cadmium, 

and lead above the MCLin each sampling area, respectively. Based on the results presented in 

these tables, the majority of the sites (21 out of27sites) will require treatment for lead. Two sites 

showed an exceedence for antimony and only one site each showed an exceedence for barium 

and cadmium. 

GM-2 
24/323 



Revised Final Report 
Water Analysis and POU Device Selection in Mine Waste Areas 

May 2010 
Page 3-2 

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 Results 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 VII 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 

nevet1heless 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 repmted 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 repmted as non-detectable by both the JCP and the !CP-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 pilot 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. 
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Table 3.1 
Pilot Program for Selection of POU Del'ites 

Sample ID's by Proi>erly Identification Number, Site Name, and Field Description 

Site Name 

Richwoods 

Oldl 
OidMines 
Old Mines 

Ol<_i_N~!!!S-

Old Mines 

:I Mines 
OJ~ 
OldM 
Old Mines 
Old Mines 
Old Mines 

_ Potosi 

Pot'" 
Pot'" 
Poto; 

Pot'" 
Potosi 
Potosi 

Potosi ---, 

20158 
2015 
4001 
40015 

400J.I 
40034 
40140 

20199 
20199 
30090 

12 
30312 
30-112 

12 

13 

"" 30924 
JQ9?_4_ 

555 

-~~ 

20-125 

20-135 
20-B5 
20-159 
20--'59 
20517 
20517 

Potosi 20594 

Sample ID I Sample Dale 

ORD-135 
ORO-I 
ORO-I 
:)RO-ll 

)-l.f' 
OR0-141 

OR0-139 
JRO-

ORI 

ORD-151 
ORO 121 

II 

)!29f20CEJ 

)!29fl(Xf) 

'!l:?'!.C!!: 
I0/2Sll009 
10f28/l009 
1008/2009 

10!2Sll009 
IO!lSll009 
1{){3012009 
1013012009 
I0/23WJ09 

23{2009 
!ln009 
1WOO 
!3fl00 

1/23/200 
ORD-122 l0123f200 
ORO 14-4 10/29/200 
ORD-145 -- . .. 

ORD-141 IOOS/2009 
ORO 131 10127f2009 

ORO 131UF 10!27f2009 
ORD-130 J0!27fl009 
ORD-13 IO/l7f2009 
ORD-14 10/2712009 
ORO 13' ··-- ---

ORO-I 1012012009 
,RD-102 1000!2009 
R0-103 10/20!2009 
DRD-2 10!2012009 
R0-113 10/22/2009 
RD-112 10/2212009 
RD-115 . . . ... 

ORD-101 
ORD-1 
ORD-1 
ORO-Ill 
ORO-IS: 
ORO-IS: 
ORD-109 

lfl0/2009 
)(2212009 
)(2212009 
(30/2009 
{30/2009 

Potosi 20594 ORD-108 
I Potosi 20594 ORD-109FD 

Potosi 2059-f 0RD-108FD 
Potosi 20594 ORD-7 

I Potosi 2Q~'!-t OR0-7FD 
ORD-8 

ORO--SFD 
PotOSi I 20613 I ORD-1" 

EtJ:I~-

Poto; 
Potos 
Pot'" 

__ !_'otos; 

Potosi 

Potosi 
Potosi 
PtJ{_OSi 

23, 

240.7 
24019 
24055 
24055 
24055 
24055 
2.WSO 
2.WSO 

~ 
636 
636 

ORD 

ORD-1 
OR0-137-" 

ORD-B 
ORD-10-

ORD 
ORD 

ORO
JRD-"1: 
RD-12 
R0-12 
RO-ll 

ORD-118 
ORD-159FB 

ORD-127 
OR0-126 

JO/llfl009 
n009 
n009 

_!Q£2:_1_f2009 

10!24{1009 

1012012009 
10110!2009 
IMM009 
10/18/2009 

112812009 
V28fl009 

iO/ll/2009 
I0/21f2009 
10121f2009 

lf24f2009 
1/24{2009 
112411009 
)(2212009 
)(2212009 
)/24{2009 

n on Field S hl:'t't 

Tap Purg.:d 
Faucet Unpurg«< 

Fao..-et Purged 

-~il-~"'\"!_!'_!!I:~ 

Fao..-et PurgOO 
Faocet Unpurged 

t'au.."d Purged 
Fall\.-et Purged 

Faucd Unpurged 
Fao..--et Pur@ 

Faucet Purged 

Faucet Purged 

Faucd UnpmgOO 
Faocet Purg.:d 

__ f~~~-P!:l!~ 

_!'___!_ll£.1.!_~_r_g~_ 

Fa\JI.-et l>urg.:d 
Faocet Pur@ 

Faucet UnpuJ1.>00 

Fal!O!t Unpurg.:d 
Fauc-et PurJ;:ed 
Tap! 

"'Uo 
cetUo 

Fau..-etrill-~ 

Fao..-et Purged 

___np_JYrge.: 

Fal!C\'t Purf»-1 
FaU«t Unpurged 
Tap Unpurg.'rl 

_Iap_~_np1rrge.: 

Tap Purged 

Faucet Unpurge< 
Field Blank 

FaUI.-et I 
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Table 3.2.1 
Pilot Program for Selection of POU Devices 

Analytical Results for Lead (pg!L) 

Propeny lD J Property Location Analysis Anal~e I Faucet ~1111:ed I u:;~~ I Faucet Purged I u:;~ I Tap Pull:ed I~ 

4001:5 
40034 

40159 

40159' 
20199 
30090 

30312 

~ 
30541 
30924 

Richwood~ 

Richwood• 
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t,3.2.1 

Pilot Progrnm fo_r Selection ot: .l evices 
Anul)tlcal Result~ fo · (J.!g/L) 



Property ID Property Loco.tion Annl)(!lls I Analyte 
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40015 

40034 

40159J 

40159 4 

20199 

30090 

30312 

30412 

30412' 
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30541 

30924 
30924. 
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National Drinking W:ner Regulations MCLfor Mcnic: 10 
20: Slliilple c:<cccds the MCL 
-: S!II!lple Not Anal)?'..ed 
<0.2: Non·Detect, Result les~ th:m the Reporting Limit 
I: Field Duplicate 
2: Un<aftencd. unfiltered 
3: Un-'iOftened 
4: Softened 
5: S!II!lplcs taken from the outside fuuce: 
>: Unfiltered sumple 
': Field Blank 

Table3.2.2 
Pilot Program for Sclection ofPOU Devices 

Analytical Results for Arsenic (.u.g!L) 
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Table 3.2.2 

Pilot Program [)'fJ~ction 

off§>h91evice~ 
Analytical Results for AAci1.,-(;ls/L) 



Table 3.2.3 
Pilot Program for Selection of POU Devices 

Analytical Results for Barium (Jtg!L) 

Property ID Property Location Analysis 
Alullyte T F~ucet Purgeiil ~~~nucet I J>o .. oAO J>. 

F:"aucet 
~~ 
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Metal• by ICP Barium 
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N:..tion:U Drinking Water Reguhtions MCL for Barium: 2000 
20: Sample exceed• the MCL 
--: Sample Not AnalyLcd 
<0.2: Non-Detect, Result less th:m the Reporting Limit 
1: Field Duplicate 
2: Unsoftened. unfiltered 
3: Unsoftened 

:Softened 
5: Samples taken from the outside faucet 
6: Unfiltered ~ample 
7: Field Blunk 
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Tuble 3.2.3 
Pilot Program {1fJ~ction 

of WJ£~vice.• 
Analytical Results for B"unci',fr:{!.tg!L) 
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Tablc3.2.4 
Pilot Program for Selection of POU Devices 

Analytical Results for Cadmium (p.g!L) 

ArtD.Iyte I Frsuc:ct f'ui1!cd I Frsucet llnuuroed 
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Tablc3.2.4 
Pilot Programm.f_eJection 

of..~&~:Revices 
Analytical Result< for cailliJiuffi"o,.g!LJ 



Table 3.2.5 
Pilot Program for Selection of POU Devices 

Analytical Results for Antimony (p.giL) 

Property ID Property Location Annlysls 
Anulytc I FJ;aucet f'url,:td / Faucet (lnnur't"l.'d 
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Table 3.2.5 
Pilot ?rogrrun_~~tion 

of 3YJ31*vices 
Annlytical Results for AnfimoriJ·(!Jgfl..) 



Property ID Property Location An:ll)'lis Anolyte 

20158 Richwood.< Meul<by iCP Iron 
40015 Richwood.< Meul<by iCP Iron 
40034 Richwood.• Meubby lCP Iron 
40140 Richwood.< Metabby iCP Iron 

40140 1 Richwood.< MC131• by!CP Iron 
40159 Richwood< MCI3l• by iCP Iron 
40159' Richwood.< MC131< by iCP Iron 
40159 ' Richwood.< MC131<byiCP !n)n 

40159 ' Richwood.• Metnl< by ICP !rQo 

20199 Old Mine< MCU>l< by ICP !n)n 

30090 01dMinc< MC131<by !CP !n)n 

30312 Old Mine~ MCU>l<by iCP !n)n 

3~12 OldMincJ~. MCU>l.< by lCP Iron 

3~12 ' Old Mine.~ Mcu.ls by ICP !n)n 

30513 Old Mine< Mcu.l< by ICP Iron 
30541 OldMinCll Mcu.l< by ICP Iron 
30924 Old Mine< Meul< by iCP Iron 

30924 . Old Mine< Meul< by iCP Iron 
123 Potc»i Meul< by iCP Iron 
555 PclcMi Meul<by iCP Iron 

20332 Poto<i MC131<by 1CP Iron 
20425 Potosi Met4b by iCP Iron 
2~35 P~i Met:>h. by iCP Iron 

2~59 P~i Meul<by iCP Iron 
20517 P~i Meul< by iCP Iron 

2059-1 P~i MC131< by ICP Iron 
2059-1 I Poto$.i Meul< by iCP Iron 
20613 Potmi Meul< by iCP Iron 
20868 PotoJ~.i Meul<by iCP Iron 
~28 Potosi Meul< by iCP !IQn 

23428 I Potosi Meu l<byiCP Iron 
24019 Pocmi MC131< by ICP Iron 
24055 P~i MCU>l.< by iCP !Jon 

24055 7 Po~i Met:tl< by iCP Iron 
24080 Pormi MCU>l.< by iCP Iron 

636 Fum:u:eCr<:ek Meul<by iCP Iron 

Notio~Ul Drinking W:aer Regul:aioo< MCL for I.Joa: 300 
20: Somple excc:cds the MCL 
- : S:!mplc Not An41)7.ed 
<0.2: Non-Detect. Rc<ultleM th:u> the Reportins umit 
I: Field Dupli<::uc 
2: U~>«>ft<:ntd. unfutcrcd 
3: Un<Oftcntd 
~: Soft<:ntd 
5: S:!mplco ul<cn from the out:<idc f:wcet 
6: Unmter<:d = pic 
7: Field Bbnl: 

T:~ble3.Z.6 

Pilot Progr:un for Selection or POU Devi~es 

A0:1lytie:ll Results for Iron {)lg/L) 

Faucet l'ur!:td Fauttt 
Fautttl'ur!:td 

F::aucct 
Unoul'1!«1 Unoul'1!td 

Di~<01ved TOO>! 
3 2 2 3 

<{).1 <{).1 <fl.7 43 
<fl.7 <{).1 <{).1 <{).1 

~ 2 3 3 
~ - 4 -
- <fl.7 - <fl.7 

<{).1 - <fl.7 -
<fl.7 - <fl.7 -
<fl.7 - <{).7 -
<{).7 <fl.7 <{).7 <fl.7 

I I 2 7 
<{).7 <{).7 <{).7 <{).7 

2 2 2 6 
196 - 175 -
<{).7 <fl.7 <{).7 <{).7 

3 2 4 2 
2 I 2 <{).7 

3 - 3 -
2 2 3 2 

<fl.7 <fl.7 <fl.7 <fl.7 

2 I 2 I 
2 2 2 I 

6 <0.7 6 6 
55 3 99 61 

<0.7 <0.7 <0.7 4 

<0.7 <0.7 3 I 

<0.7 2 2 I 

3 4 3 2 
<0.7 ND 3 5 

2 I I <0.7 
I - I -

<fl.7 <fl.7 <0.7 <{).7 
4 3 6 4 

3 - 5 -
I 58 2 3 
3 2 3 2 

TapPul'l:td Tap Unpol'tCd 

Di.'l.\O]Ved 

- -
<{).1 I 

- -
- -
- -
- -
- -
- -
- -
- -
-- -
-- -
- -
- -
- -
- -
- -
- -
2 2 

<0.7 <fl.7 

- -
- -
- -
- -
- -

<0.7 I 

<0.7 <Q.7 

3 4 

<0.7 <0.7 

- -
- -
2 <fl.7 
4 3 

-- -
- -
- -

TopPul'l:td 

-
<fl.7 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
2 

<0.7 

-
-
-
-
-

<fl.7 

<fl.7 

3 
<{).7 

-
-
2 
3 

-
-
-

Top Unpu~ 

TOO>! 

-
<fl.7 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
2 

<0.7 

-
-
-
-
-

<0.7 
<fl.7 

3 
<fl.7 

-
-
2 
3 

-
-
-

I 

T>ble3.2.6 
Pilo< PrQ&r.l!D~n 

offfi_,Uft~ 
An:liytic:li Results fo~n~(jlsJL) 



Property ID Property Location An:llysls Aru>lyto 

20158 Richwoods Met:Jlsbv!CP MUllRUfleSC 

""" Richwoods Mct:!l~ bvlCP MMI<mlCSC 

40034 Richwoods Met:!ls bviCP Mun~cse 

40140 Richwooch Met:Jls bv ICP MunJ,::nnese 

40140' Richwood< Metals bv TCP MMRmlesc 

40159 Richwoods Metalsb ICP Man unese 

40159~ Richwood< Metals b ICP Mun :me»e 

40159) Richwood> Metals bv ICP - esc 

40159 4 Richwood< Metuls by lCP M esc 

20199 Old Mine< i MetalsbviCP Mml :tne!!e 

30090 Old Mines Metal~ bv ICP M~se 

30312 Old Mine< Met:Jls bvlCP Mnn unese 

30*12 Old Mines Metul.~ b JCP Man unese 

30*12' Old Mine> Metuls bv ICP Mung:mcse 

30513 Old Mines Metal.• bv ICP Muncanese 

30541 Old Mines Metals bv ICP M:u:!g;mese 

30924 Old Mines Metuls bv JCP MU!1l;mlese 

309"'...4" Old Mines Mct:!ls bylCP Mung;mcse 

123 Poto.<i Metal< by ICP Manganese 

"' Potosi Metal< bv ICP Mmllm!lese 

20332 Potosi Met:Jls bviCP Mangnnese 

204.2.5 Potosi Metals by ICP Man!!m!C.<C 

20*35 Potosi Metals bv ICP Mungunese 

20459 Poto<i Md:abbviCP MnnAAOese 

20517 Potosi Met:!l< bv ICP M:mgunese 

20594 Poto.U Metals bv ICP Man)'::Ulese 

10~94 1 Potosi Metals bv ICP Mun,:mnese 

20613 Potosi Metals bv ICP Mun!'mlCSC 

20868 Poto<i Metal< bv ICP MunRnnese 

2342.8 Po10si. Metal< bv ICP Man!'mlese 

23428 l Poto•i Metals bv ICP Man~:unese 

24019 Potosi Metals bv ICP Mun,:~:une.<e 

240~5 Potosi Metuls bv ICP Mml!WICSC 

24055 t Poto•i Met:!l<bvlCP Munr:aneNe 

24080 Poto.'li Metal< bv ICP Mnnlm!lese 

636 Fum:ICe Creek Metals bv ICP Mun®lleSe 

INation:ll Drinking Wllter Regulations MCL for M:mganese: 50 
20: Sample exceed< the MCL 
~--: Sample Not Analy-.(ed 
1<0.2: :-~"on-Detect. Result Je,s thun the Reponing Limit 
11: Field Duplicate 

1

2: Unsoftened, unfiltered 
3: Unsoftencd 
4: Softened 
5: Samples t:lken from the outside faucet 
6: Unfiltered ,ample 
7: Field Blnnk 

Tablc3.2.7 
Pilot Program for Selection of POU Devices 

Analytic::J.I Results for Manganese ()Jg/L) 

1 I Faueet 
Fnucct Pm:-:cd Hn ur ed Faucet Pur.;:ed I 11~a:ce~ / Tap Plli1:Cd j Tap Unpurt:ed I Tnp f>wl:ed J Tnp Unpllll:ed 

Di.~solved 

2 2 2 

I I I 

<0.5 <0.5 <0.5 

2 2 2 

3 .. 3 

<0.5 -
<0.5 .. <0.5 

<0.5 .. <0.5 

«J~ .. <0.5 

<0.5 <0.5 <0.5 

<0.5 <0.5 <0.5 

I I I 

<0.5 <0.5 <0.5 

9 .. 8 

<0.5 <0.5 <05 

2 3 

2 2 

2 .. 2 

2 2 2 

19 20 19 

2 2 2 

2 2 2 

21 21 21 
10 3 9 

4 3 

l 

" 
19 19 !9 

2 2 2 

2 .. 2 

I I I 

I I I 

I .. I 

<0.5 18 <05 

<0.5 I 

To!ol 

2 

I 

<0.5 

2 
.. 

<0.5 

I <0.5 

I <0.5 

-
-+ <0.5 

2 2 

19 19 

2 

2 

21 

J 4 

19 -+ 19 

-+ 2 

2 

I <0.5 

Di~solved 

] 2 :r 2 

19 _]_ 19 

-+ 19 I 19 

To!ol 

I 

I 

2 

19 

19 

Table 3.2.7 

Pilot Progr:un~~on 
of ices 

Analytic:tl Resull< for Mun6'" t'~ft:g!L) 



Proporty ID Proporty Loc:odon An31ysls Analytt 

20158 Richwoods Meutls by 1CP Thollium 

40015 Richwood.~ MeLli< by!CP Thollium 
40034 Richwcxxls Meutl< by 1CP Thollium 

40140 Richwoods Mctol< by 1CP ~ium 

40140 I Richwoods Mcuhby iCP Thollium 

40159 Richwood.< MeLlis by 1CP Thollium 
40159: Richwoods Mcu!<byiCP Thollium 

40159 ' Richwood.< Mcul<by1CP Thollium 
4()159. Richwood.lo MeLlis by ICP Thollium 
20199 Old Mine< Meutls by 1CP TluUium 

30090 Old Mines Mctol' by 1CP Thollium 

30312 Old Mines MeLlis by 1CP Thollium 

30412 Old Mine.< MeLlis by 1CP Thallium 
30411" Old Mines Mctols by 1CP Thollium 
30513 Old Mine< Mcul<by1CP Thollium 
30541 Old Mine.." Mcul<byiCP Thollium 
309"..4 Old Mines Mctols by 1CP Th:illium 
30924. Old Mine.< Mcul<bylCP Th3llium 

123 Potosi Mctol< by 1CP Thallium 
S55 P~i Mcul<bylCP Tha.Uium 

20332 Pot~i Mctolsby1CP Thal.Jium 
2042S Potosi MeLlis by JCP Th:lllium 
20435 Potosi MeLli< by ICP Thol1ium 
20459 Potosi MeLlis by ICP Thallium 
20517 Potosi MeLlis by JCP Thollium 
20594 Pot():rt.i MeLlis by ICP Thollium 

2QS94 I Potosi Mcul<by1CP Thollium 
20613 Poc.e»i Mctol< by ICP Tb:illium 
20868 Potosi MeLli.< by 1CP Tlullium 

~2S Poto~i MeLlis by ICP Thollium 
23J28 I Potosi Mctol< by 1CP Thollium 
24019 Pot~i MeLlis by ICP 'Th.lllium 
24055 Potosi Meutls by lCP Thollium 

24055 7 PotC>:ii MeLlis by lCP Tlullium 

24080 Potosi Mctol< by ICP Th.:illium 
636 FunuceC,.ck Meutls by lCP llullium 

N:uion:U Drinking W>ter Rcgul:ltions MCL for Thollium: 2 
20: S:unple e.<eccd' the MCL 
- : S>mp1c No< Anol)'7.cd 

<0.2: Non-Detect. Rcsuh lcs.< thon the Reponins Limit 
I: Field Ouplic:uc 
2: Unsoftc:nc:d. un.fiJtcrcd 
3: Unsoftened 
4: Softened 
!5: Sample:~ taken from the: out .. idc f:1ucct 
6: Unfilte~ sample 
7: Field Blonk 

T3blc3.2.8 
Pilot Progr.un for Selection of POU Devi<:cs 

An3lytical Results for Th3llium {J!g!L) 

Foueet l'urJ:cl Fa.uctt Fouect l'urJ:cl Faucet 
Unn=!'d Unnun>!'d 

Dis.,(()lvcd ToLl! 
<1.8 <1.8 <1.8 <1.8 

<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 

<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 - -
- -- <1.8 <1.8 

<1.8 <1.8 - --
<1.8 <1.8 - -
<1.8 <1.8 - -
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 

<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 - --
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 - -
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 - -
<1.8 <1.8 <1.8 <1.8 

<1.8 <1.8 <1.8 <1.8 

<1.8 <1.8 -- --
<1.8 <1.8 <1.8 <1.8 
<1.8 <1.8 <1.8 <1.8 

---------

Top l'urJ:cl Top Unplll'l:td 

Dis-solved 

- --
<1.8 <1.8 

- -
- -
- -
- -
- -
- -
- -
- -
- --
-- -
- -
-- -
- -
- -
- -
- -

<1.8 <1.8 
<1.8 <1.8 

- -
- -
- -
- -
- -

<1.8 <1.8 
<1.8 <1.8 
<1.8 <1.8 
<1.8 <1.8 

- -
- -

<1.8 <1.8 

<1.8 <1.8 

- -
- -
- -

Top l'urJ:cl 

-
<1.8 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

<1.8 
<1.8 

-
-
-
--
-

<1.8 
<1.8 
<1.8 
<1.8 

-
-

<1.8 

<1.8 

-
--
--

Top Unpur::<.'d 

Totol 

-
<1.8 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

<1.8 
<1.8 
-
-
-
-
-

<1.8 
<1.8 
<1.8 
<1.8 

-
-

<1.8 
<1.8 

-
-
-

T>blc 3.2.8 

Pilot Prosr=~;>\cction 
Of _ ~viCC:..IO 

Anol}1icol Re<ults for · i?tll'\~s/L) 



Property Location I Analysis 

~ 
""'1' 
~ 

-'01-'0 

d 
~ 

30513 

~ 
~ 

0~94' 

~4019 

~
;40,, 

0 
63 

Richwoods 

Richwoods 

Ric!!_W?OOs 

ichwooc 
Old Mines 

Old Mines 

>otosi 

P~osi 

~ 
Potos 

~~i

Potos 

'otosi 
p;;;;r-

--·--~ 

Fu.=eCreek 

::0: Sample exceed~ the MCL 

--: S:unple Not Analyt.ed 

Anions bYJC 

~c 
Anions by I 

y1C 

Anions bY IC 

~c 
Anions by_! 

Anions I 

Anions 

----
Anion.~ byiC 

<0.2: Non-Detect, Resu.lt les.< than the Reporting Limit 
1: Fidd Duplicate 
2: Softened 
3: Unsoftened 

the out, ide fuucet 

Table 3.3.1 
Pilot Program for Selection of POU Devices 

Analytical Results for Anions (rng/L) 

Ftuorid~ 

-0.079 

0.0 

--

0.101 

-

0.167 

0.066 
0.060 

--o.o99 
0.069 

O:Q: 

o.o: 
M 

0.125 

Chloride 

2.854 

::ZZL. 
~?41 

3.55 

.1252 

...:1 
....:1 

4.C 

9.927 

~ 
~ 
~ 

2.573 

2:!!..:.. 
2.101 

3.691 

~ 
1.634 

10.090 

0.119 

1.839 

6.393 

Nitrite 

0.331 
<0.( 

<0. 

<O.I}i. 

~ 
<() 

<0.04 

~ 
<0.04 

<0.04! 

<0.~. 

"" 

Bromide 

0.203 
@6 

<0.036 

~ 
~ 

. ..!19 

··o.Os9 
<0.036 
0.102 
0.116 

~~I 

<0.( 

<0.036 

1.036 

dl.036 

!'llltrnte 

1.006 
0.050 

4.985 

~ 
~ 

13.939 

2.• 

6.978 

O.!r.55 

Q:!_ 
0.872 

0.59• 

!.-?23 

0.1 

Phosphate 

~ 
....:::£.087 

<() 

<0.087 

<0.087 

-
<().087 

~ 
~ 

<O:QS7 

~OS7 
<(). 

Sulfate 

''" 4.209 

1~ 
2.658 

·-~SO 

~ 
5.746 

31.283 
i.097 

10.916 

.. 22.078 

522.706 

24.931 l 
7.370 

<().087 7.222 

<0.087 7.:!56 

<0.087 42.901 I 
<0.087 26.t5s J 
<0.087 26.377 
<0.087 6.363 
<o~087 -1-. 11.644 

~ 
<O.rn 
<O.Ol 
~ 
I~ 

_Q)I" 3.3.1 
Pilot Progmm for Selection OI-3SJ evices 

Annlytical Results for i\i.,ob:~ mg!L) 



Table 3.3.2 
Pilot Program for Selection of POU Devices 

Analytical Result• for Ammonia 

Pmpcrty!D Property Location 
Ammonia 

ml1L 

20158 Richwoods <.021 

40015 Richwoods <.021 

40034 Richwoods 0.024 

40140 Richwoods 0.082 

40140 I Richwoods 0.081 

40159 2 Richwoods 0.069 

40159 3 Richwoods --

40159 4 Richwoods --

20199 Old Mines <.021 

30090 Old Mines <.021 

30312 Old Mines <.021 

30412 Old Mines <.021 

30412 5 Old Mines --

30513 Old Mines <.021 

30541 Old Mines 0.026 

30924 Old Mines 0.030 

30924 6 Old Mines <.021 

123 Potosi 0.024 

555 Potosi <.021 

20332 Potosi <.021 

20425 Potosi <.021 

20435 Potosi <.021 

20459 Potosi <.021 

20517 Potosi <.021 

20594 Potosi 0.030 

20594 I Potosi 0.037 

20613 Potosi <.021 

20868 Potosi 0.021 

23428 Potosi 0.081 

23428 I Potosi 0.076 

24019 Potosi 0.023 

24055 Potosi <.021 

24055 7 Potosi <.021 

24080 Potosi <.021 

636 Furnace Creek <.021 

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



Table 3.3.3 
Pilot Program for Selection of POU Devices 

Analytical Results for Alkalinity 

Properly ID Property Location 
Alkalinity 
CaC03/L 

20158 Richwoods 315 

40015 Richwoods 384 

40034 Richwoods 371 

40140 Richwoods 324 

40140 I Richwoods 322 

40159' Richwoods 351 

40159 J Richwoods 308 

40159 4 Richwoods .. 

20199 Old Mines 350 

30090 Old Mines 355 

30312 Old Mines 332 

30412 Old Mines 474 

30412 5 Old Mines .. 

30513 Old Mines 372 

30541 Old Mines 270 

30924 Old Mines 369 

30924 6 Old Mines 369 

123 Potosi 332 

555 Potosi 249 

20332 Potosi 450 

20425 Potosi 389 

20435 Potosi 330 

20459 Potosi 313 

20517 Potosi 393 

20594 Potosi 357 

20594 I Potosi 360 

20613 Potosi 209 

20868 Potosi 380 

23428 Potosi 379 

23428 I Potosi 376 

24019 Potosi 290 

24055 Potosi 326 

24055 7 Potosi 20* 

24080 Potosi 266 

636 Furnace Creek 373 

Maximum: 474 

AYcrage: 345 

.rt'linimum: 209 

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: Unsoftencd 

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

6: Unfiltered sample 
7: Field Blank 
*Field blank pH measurements would not stabilize 

pH 

s.u. 

7.81 

7.27 

7.54 

7.73 

7.71 

7.8 

7.7 
.. 

7.17 

7.4 

7.62 

7.42 
.. 

7.15 

7.64 

7.48 

7.46 

7.7 

7.52 

7.35 

7.88 

7.5 

7.55 

7.23 

7.45 

7.45 

7.84 

7.38 

7.44 

8.2 

7.5 

7.75 

5.5 

7.79 

8.11 

8.2 

7.5 

5.5 

GM-2 
37/323 



Table 3.4.1 
Pilot Program for Selection of POU Devices 

Analytical Results for Total Suspended and Total Dissolved Solids (mg!L) 

Property ID Property Location Total Suspended Solids 

20158 Richwoods 0.505 
40015 Richwoods 0.518 
40034 Richwoods 1.064 
40140 Richwoods 0.851 

40140 I Richwoods 0.889 

40159 2 Richwoods 0.000 

40159 3 Richwoods 0.000 

40159 4 Richwoods --

20199 Old Mines 0.407 
30090 Old Mines 0.000 
30312 Old Mines 0.000 
30412 Old Mines 0.000 

30412 5 Old Mines --

30513 Old Mines 0.000 
30541 Old Mines 0.403 
30924 Old Mines 0.658 

30924 6 Old Mines 1.010 
123 Potosi 2.577 
555 Potosi 1.562 

20332 Potosi 0.000 
20425 Potosi 0.000 
20435 Potosi 2.008 
20459 Potosi 0.000 
20517 Potosi 0.403 
20594 Potosi 0.781 

20594 I Potosi 0.787 
20613 Potosi 1.181 
20868 Potosi 2.429 
23428 Potosi 1.626 

23428 I Potosi 1.653 
24019 Potosi 1.709 
24055 Potosi 0.000 

24055 7 Potosi 1.695 
24080 Potosi 1.195 
636 Furnace Creek 0.000 

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 
I: Field Duplicate 
2: Softened 
3: Unsoftened 
4: Unsoftened, unfiltered 
5: Samples taken from the outside faucet 
6: Unfiltered sample 
7: Field Blank 

Total Dissolved Solids 

284.343 
593.264 
175.532 
300.851 

296.444 

408.368 

303.279 

--
335.366 
333.071 
349.796 
626.459 

--

431.500 
295.968 
342.105 

346.465 
332.990 
262.500 
435.060 
405.534 
334.940 
734.500 
489.110 
351.172 

345.276 
187.402 
493.927 
399.593 

402.479 
281.624 
316.000 

0.000 
262.151 
380.328 

GM-2 
38/323 



Table 3.4.2 
Pilot Program for Selection of POU Devices 

Analytical Results for Total Organic Carbon 

Property ID Property Location TOC 
niWL C 

20158 Richwoods 0.2885 
40015 Richwoods 0.3272 
40034 Richwoods 0.4092 
40140 Richwoods 0.5999 

40140 I Richwoods 0.5704 
40159 2 Richwoods 0.5227 
40159 3 Richwoods 0.3661 
40159 4 Richwoods --
20199 Old Mines 0.5385 
30090 Old Mines 0.4253 

30312 Old Mines 0.4924 

30412 Old Mines 0.8368 
30412 5 Old Mines --

30513 Old Mines 0.5546 

30541 Old Mines 0.4102 

30924 Old Mines 0.3717 

30924 6 Old Mines 0.5131 

123 Potosi 0.3584 

555 Potosi 0.6992 

20332 Potosi 0.5777 

20425 Potosi 0.5168 

20435 Potosi 0.5077 

20459 Potosi 0.3530 

20517 Potosi 0.8998 

20594 Potosi 0.4929 
20594 I Potosi 0.4793 

20613 Potosi 0.1730 

20868 Potosi 0.7228 

23428 Potosi 0.5311 

23428 I Potosi 0.5333 

24019 Potosi 0.3086 

24055 Potosi 0.4735 

24055 7 Potosi 0.2503 

24080 Potosi 0.4085 

636 Furnace Creek 0.4708 

National Drinking Water Regulations MCL for TOC: NA 
··: Sample Not Analyzed 
<0.2: Non-Detect, Result less than the Reporting Limit 
I: Field Duplicate 
2:Softened 
3: Unsoftcned 
4: Unsoftcncd, unfiltered 
5: Samples taken from the outside faucet 
6: Unfiltered sample 
7: Field Blank 

• 

' 

' 
. 

i 

I 

. 

i 
~ 

I 

I 
I 

I 

I 

GM-2 
39/323 



Table3.4.3 
Pilot Program for Selection of POU Devices 

Analytical Results for Turbidity 

Property ID Property Location 
Turbidity 

NTU 
20158 Richwoods 0.11 

40015 Richwoods 0.10 

40034 Richwoods 0.11 

40140 Richwoods 0.12 

40140 I Richwoods 0.12 

40159 2 Richwoods 0.13 

40159 3 Richwoods 0.17 

40159 4 Richwoods --

20199 Old Mines 0.13 

30090 Old Mines 0.20 

30312 Old Mines 0.19 

30412 Old Mines 0.16 

30412 s Old Mines --
30513 Old Mines 0.14 

30541 Old Mines 0.17 

30924 Old Mines 0.16 

30924 6 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 Potosi 0.17 

20594 Potosi 0.39 

20594 1 Potosi 0.34 

20613 Potosi 0.09 

20868 Potosi 0.19 
23428 Potosi 0.11 

23428 I Potosi 0.13 

24019 Potosi 0.18 

24055 Potosi 0.14 

24055 7 Potosi 0.11 

24080 Potosi 0.15 

636 Furnace Creek 0.15 

National Drinking \Vater Regulations MCL for Turbidity: NA 
--: Sample Not Analyzed 
<0.2: Non-Detect, Result less than the Reporting Limit 
I: Field Duplicate 
2:Softencd 
3: Unsoftcncd 
4: Unsoftcncd, unfiltered 
5: Samples taken from the outside faucet 
6: Unfiltered sample 
7: Field Blank 

GM-2 
40/323 



Table 3.5 
Pilot Program for Selection of POU Devices 

Analytical Results for E-Coli 

Properly lD Properly Location 
E-Coli E-Coli (Duplica te) 

e-coli per 100 mL 

20158 Richwoods 0 0 
40015 Richwoods 0 0 
40034 Richwoods 0 0 
40140 Richwoods 0 0 

40140 I Richwoods 0 0 

40159 2 Richwoods 0 0 

40159 3 Richwoods 0 0 

40159 4 Richwoods -- --
201 99 Old Mines 0 0 
30090 Old Mines 0 0 
30312 Old Mines 0 0 
30412 Old Mines 0 0 

30412 s Old Mines -- --
30513 Old Mines 0 0 
30541 Old Mines 0 0 

30924 Old Mines 0 0 

30924 6 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 I Potosi 0 0 

20613 Potosi 0 0 

20868 Potosi 0 0 

23428 Potosi 0 0 

23428 I Potosi 0 0 

24019 Potosi 0 0 

24055 Potosi 0 0 

24055 7 Potosi 0 0 

24080 Potosi 0 0 

636 Furnace Creek 0 0 

National Drinking Water Regulations MCL for e-coli: 0 
20: Sample exceeds the MCL 
--:Sample Not Analyzed 
<0-2: Non-Detect, Result less than the Reporting Limit 
I: Field Duplicate 
2: Softened 
3: Unsoftened 
4: Unsoftencd, unfiltered 
5: Samples taken from the outside faucet 
6: Unfiltered sample 
7: Field Blank 

GM-2 
41/323 



Property ID Property Location 
Event ID: 
Ana1vsi.<~: 

Analvte 
30412 Old Mines wd 

30412 1 Old Mines L<od 
20613 Potosi Lead 
24055 Potosi wd 

636 Furnace Creek wd 

30412 Old Mines Arsenic 

30412 l Old Mines Arsenic 

20613 Potosi Arsenic 
24055 Potosi Arsenic 

636 Fumuce Creek Arsenic 

30412 Old Mines Bnrium 

30412 1 Old Mines Barium 
20613 Potosi Barium 
24055 PotO!>i Barium 

636 Fllrrulce Creek Barium 

30412 Old Mines Cadmium 
30412 l Old Mines Cadmium 
20613 Potosi Cadmium 
24055 PotO!.i Cadmium 

636 Furnace Creek Cadmium 

30412 Old Mines Antimony 

30412 l Old Mines Antimony 

20613 Poto~i Antimony 
24055 Potosi Antimony 
636 Fllrmlce Creek Antimonv 

30412 Old Mines "~ <e 
30412 l Old !v1i.nes :vtang:mese 

20613 Potosi Man:;::mer.e 
24055 Potosi Man <e 

636 Fllrrulce Creek M~ <e 

30412 Old Mines Thallium 
30412 l Old Mines Thallium 
20613 Potosi Thallium 
24055 Potosi Thallium 
636 Furnace Creek Thallium 

*:lead ana1Y$1S by AA 

20: Sample exceeds the MCL 
--: Sample Not Analyzed 
<0.2: Non-Detect. Result less than the Reporting Limit 
I: Samples taken from the out.~ide faucet 

Table 3.6.1 
Pilot Program for Selection of POU Devices 

Analytical Results for Metals, Comparison to Region 7 Analytical Results (pg/L) 

Dissolved MctaJs (Faucet) Total Metals (Faucet) 
POU Pilot Study R ion7Sam lcs POU Pilot Studv R ion7 Sam les 

ICP• ICP/MS ICP"' ICP/MS 

"' Un "' "' Un "' Pu "' Un od Pu "' Un u 
<0.2 <0.2 <1 <1.11 <0.2 <0.2 <l <1 

11 - 17.4 - l7 .. .. .. 
7 l3 8.73 10.6 10 11 9A6 11.3 

40 45 44.2 46.1 47 41 44.3 46 

4S 4S Sl.7 49.2 4S " 54.2 52.6 

<0.2 <0.2 <1 <1 <0.2 <0.2 <1 <1 

<0.2 .. <1 .. <0.2 . . .. . . 
<0.2 <0.2 <1 <1 <0.2 <0.2 <1 <1 
<0.2 <0.2 <1 <1 <0.2 <0.2 <1 <1 
<0.2 <0.2 <1 <1 <0.2 <0.2 <1 <1 

1 1 <10 <10 1 2 <10 <10 

53 - 53 - 53 .. .. .. 
463 48S 477 504 467 489 504 SlO 
1185 1187 1230 1240 1181 1179 1220 ""' 448 436 459 453 445 434 479 473 

<0.4 <0.4 <1 <1 <0.4 <0.4 <1 <1 

<0.4 .. <1 - <0.4 .. - -
<0.4 <0.4 <1 <1 <0.4 <0.4 <1 <1 

<0.4 <0.4 1.08 1.11 <0.4 <0.4 1.07 1.18 
<0.4 <0.4 <1 <1 <0.4 <0.4 <l <1 

4 4 " 
,, 4 5 <2 " 

' - <2 - 5 - -
<2.1 <2.1 <2 <2 <2.1 2 <2 ,, 
<2.1 <2.1 " <2 <2.1 <2.1 <2 " <2.1 <2.1 <2 " <2.1 <2.1 <2 <2 

<0.5 <0.5 <l <1 <0.5 <0.5 <1 <1 

' - 8.97 - s - -
1 1 <1 <l 1 1 <1 <1 
1 1 <1 <1 1 1 <1 <1 
1 <0.5 <l <1 1 <0.5 <l <1 

<1.8 <1.8 <1 <1 <1.8 <1.8 <1 <1 

<1.8 - <1 <1.8 - - -
<1.8 <1.8 <l <1 <1.8 <1.8 <1 <1 ,,. <1.8 <1 <1 <1.8 <1.8 <l <1 
<1.8 <1.8 <1 <l <1.8 <1.8 <1 <1 

National Drlnkins Water 
Re(Ulatlons MCL 

od 

15 

10 

2000 

5 

6 

so 

6 

Table 3.6.1 
Pilot Program for 

Selection ofPOU Devices 
Analytical Result.~ for 

Met.::lls. Comparison to 
Region 7 

GMl,~ytical Results 
42/323 (llg!L) 



Property ID Property Location Sample Number Faucet or Tap 

20199 Old Mines ORD-150 Faucet 
30541 Old Mines ORD-140 Faucc:t 

J23 Poto~i ORD-14 To 
555 Poto-;i ORD-103 F:tucet 

24055 Potosi ORD-11 To 

20199 Old Mines ORD-150 F:tucet 
30541 Old Mines ORD-140 Faucet 

!23 Potosi ORD-14 To 
555 Potosi QRD.J03 Faucc:t 

24055 Potosi ORD-!1 To 

20199 Old Mines ORD-150 Faucc:t 
30541 Old Mines ORD-140 Faucc:t 

121 Potosi ORD-14 To 
555 Poto~i ORD-103 Faucet 

24055 Potosi ORD-!1 To 

20!99 Old Mines ORD-150 Faucet 
30541 Old Mines ORD-140 Faucet 

123 Potosi ORD-14 To 
555 Poto-;i ORD-103 Faucet 

24055 Potosi ORD-11 To 

20199 Old Mines ORD-150 Faucet 
30541 Old Mines ORO.J40 Faucet 

"' Potosi ORD·l4 To 
555 Potosi ORD-103 Faucet 

24055 Potosi ORO-II To 

20199 Old Mines ORD.J50 Faucet 
30541 Old Mines ORD-140 Faucet 

123 Potoo;i OR.D..l4 To 
555 Potosi ORD-103 Faucet 

24055 Potosi ORO-II To 

20199 Old Mines ORO· I 50 Faucet 
30541 Old Mines ORD-140 Faucet 

l21 Potoo;i ORD-14 To 
555 Potosi ORD-103 Faucet 

24055 Potosi. ORD-11 T 

20199 Old Mine.~ ORD-150 F:tucet 
30541 Old Mine.~ ORD-140 Faucet 

123 Potosi ORD-14 To 
555 Potosi ORD-103 Faucet 

24055 Potosi OR.D..II To 

-:Sample Not Anal)l7..cd 
<2.0: Non-Deti:Ct, Sample is less than the ReportiD£; Limit 
ND: :--Jon-Detect 
20: Sample c;.;cceds the MCL 

Table3.6.2 
Pilot Program for Selection of POU Devices 

QAJQC (pg/L) 

Amllvsis: ICP 

Analyte 
Total Metals 

''" "' Un ur ed 
L~d - "" ~d - S1 

L<od 26 
L~d " L~d - 26 

Arsenic - <5.0 

Arsenic <5.0 

Arsenic <5.0 

Arsenic <5.0 
Arsenic - <5.0 

Barium .. ""' Barium .. 803 
Barium 15 
Barium 1430 

Barium .. 892 

Cadmium .. <0.20 

D.dmium <0.20 
D.dmium <0.20 

Cadmium 1 -
Cadmium .. <0.20 

An timon <5.0 

Antimonv .. <5.0 

Antimonv <SD 
An timon <5.0 -
An timon <5.0 

"on <80 

"on .. 2 

"on 2 

"on <80 

"'n 3 

Man :mesc .. <5.0 

M:tn :mesc - 2 
Man :mcse <5.0 

Mm "' 19 
Man anc.'\C .. l 

Thallium .. <1.0 

Thallium - <1.0 

Thallium <1.0 

Thallium <1.0 

Th:tl!ium .. d.O 

ICPIMS 
Total Metals 

Pu "' Un ur ed 
.. " .. S1 

<5.0 .. 
77 
.. 0.38 

<5.0 
.. <5.0 

<5.0 .. 
<5.0 

- <5.0 

1900 
.. "0 
12 .. 

1300 .. 

- 839 

- 0.52 

- OAS 
0.095 .. 
0.071 -

0.35 

0.092 

0.09 
0.12 -
0.12 

0.2 

32 

" 45 .. 

" .. 
47 

- 0.38 

<5.0 
<5.0 .. 
<5.0 -
- <5.0 

- <1,0 

<1.0 

0.15 

O.l -
0.48 

AA 
Total Metals 

Pu<od Un 

" " <0.2 

80 -
.. <0.2 

- NO 
.. NO 

NO 
NO 
.. NO 

.. 

.. 

-
.. 

.. .. 

-
.. 

.. 
.. -
.. 

.. 

.. 

.. .. 
.. 

.. -

.. 

.. 
.. 
.. 

.. 
.. .. 

-
.. 
.. 

.. -

MCL 

"' 
15 

lO 

2000 

5 

6 

300 

50 

2 

I 

I 
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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 

respective MCLs. This table also shows the associated number of sites that were above the 

MCLs for each of the compounds. Table 4.2 shows the analytical data for each property for each 

contaminant that exceeds the MCL. 

The majority of the sites monitored under the pilot program require POU drinking water 

treatment systems for lead ( 19 of 27 sites). A small number of sites also require treatment for 

nitrate (2 sites), sulfate (1 site), E. coli (2 sites), barium (1 site), cadmium (I site), antimony (2 

sites) and TDS (3 sites) because ofMCL exceedences. 

For the majority of the sites, the only contaminant of concern is lead. Lead can be removed at 

the kitchen tap by using a variety of POU devices including adsorption filters and Reverse 

Osmosis (RO) systems. Both of these systems are typically mounted in the cabinet under the 

sink and treat only cold water that is used for drinking and cooking. In addition to lead, RO 

systems can also treat the other contaminants identified in this study at concentrations above 

their MCLs. 

4.2 Selection of POU Devices 

Black & Veatch Special Projects Corp. (BVSPC) prepared a memorandum titled "Point of Use 

Technical Evaluation- Drinking Water Treatment Systems" (EPA Contract No. EP-87-05-06, 

EPA Task Order No. 0036, BVSPC Project 044763, April 13, 2010) that compared different 

POU treatment technologies and presented the cost for each system. Table 4.3 presents a 

summary of those technologies selected fi·om this technical memorandum as the devices most 

suitable for the removal of lead and the few other contaminants detected during this pilot 

program. Table 4.4 provides capital and operating and maintenance (O&M) costs for the 

different POU systems. These costs were obtained principally from the BVSPC report and were 

supplemented with cost information obtained from other vendors for add-on system components 

(e.g., tanks, pumps) that are required for optimal operation of the selected POU devices. Table 
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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 repott, 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 installation 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 produced 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 
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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 filter/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 I 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 require that the post-filter be bypassed. An example of such an 

installation is the Watts Premier 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. After 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 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 I 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. 

4.3.4 Faucet Flow Rate 

The U.S. Department of Energy recommends a flow rate of I gpm at a kitchen faucet for 

efficient use of water. Including a booster pump and a permeate pump should allow 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 

system. 

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 I 0 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 I 00 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 Merlin Tankless RO System", is small enough to be monnted under the sink, but it does 

not require an accnmulator 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 I 0 grains per gallon (171 mg/L CaCOJ). 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 

CaC03• At this hardness level, vendors project the membrane life expectancy of RO systems to 

be shortened from 3 years to 1 year. Becanse 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 

(waterfilterson1ine.com). The capacity of this cmtridge is 750 grains of hardness. The average 

hardness of the samples collected for the pilot program was approximately 20 grains per gallon. 

With an estimated annual water use per home of 480 gallons/year (BVSPC), approximately 13 

water softening cartridges would be required annually. This would result in an annual cost of 

$260 for water softening cartridges, much higher than the cost of any of the RO membranes 

listed in Table 4.4. Also, it would be much more inconvenient than changing a membrane 

cartridge annually. This increased cost and maintenance make the option of installing a POU 

water softener impractical. However, if a location already 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 to 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, cattridges, 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 DWS I 000 -

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-patty 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 

I 00-gallon increments and can be res tatted 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. 3FKP I, 

$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 installation. 

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: 

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

• 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. 

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

• 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. 

• Sauitize RO systems annually. 

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

• If the 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. 

• With new adsorption systems, open the filtered water faucet and allow fine carbon 
particles to purge from the cattridge. Close the faucet when "fines" (carbon patticulates) 
are no longer visible in the filtered water, approximately I 0 minutes. 

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_{_onlyone 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 More expensive to operate especially if 
cheaper. hardness results m annual membrane 

changeout. 
Higher flow rate (up to I gpm when installed Lower flow rate. Flow rate can be sporadic 
in parallel). 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 

hit p ://www .ex plai nthatstuff.com/howwaterfi ltcrswork. htm I. 
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Table 4.1. Compounds Detected Above the Drinking Water Maximum Contaminant Level 
in the Pilot Program 

Compound, units 

Nitrate, mg/L 
Sulfate, mg/L 
E. coli, CFU per I 00 mL 
Barium, ug/L 
Lead, 11g/L 
Cadmium, ug/L 
Antimony, j.lg/L 
TDS, mg/I_ 
(P) Prim my MCL 
(S) Secondary MCL 
(TT) Treatment Technique 

Number 
of Sites 

over 
MCL 

2 
I 
2 
1 
19 
I 
2 
3 

Maximum Detected 
Concentration 

17.4 
523 
70 

2145 
99 
6 
9 

734.5 

MCLs 

10 (P) 
250 (S) 

0 (P) 
2000 (P) 
15 (IT) 

5 (P) 
6(P) 

500 (S) 
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Table 4.3. Proposed POU Devices for Treatment of Nitrate, Sulfate, E. coli, Barium, Lead, Cadmium, and TDS 

:;andMJ:I 

~Osmosis (RQ)_/f'_ilt~rDevices" _ 
Watts IJYE-4 
GE Profile F 
Whirlpool WHt:.t(L:l 
(aka Sears Kenmore Ultrafilter 500) 

) 3500 
- ............. ~~-

I High-Flow RO Devices 
Excel Water 5--Stage RO System 

s Listing 

f;xcel Water High Capacity_?.:'Stage RO System 
Excel Water Compact Wall Mount 250 G~_Q 
GE Merlin Tankless RO System 

r-··- ···-· -, -·-·· 
Under Counter Reoular 

Culligan US-EZ-4 
'"'~ntek 1500 

ua Pure DWS1000 
nmore (2 Stage Duan 36~ 
nmore (2 Stase Elite) 38E 
::Smart-water GXSV65F 
1i~pool <Dual Filter) 'NHEI 

Notes and Abbreviations 
Applicabilitv 

wArsenic 

x - applies to criteria listed 
? -not NSF tested, but similar to lead 

Contaminants 
Ba- barium 
Pb- lead 

Cd- cadmium 
TDS -total dissolved solids 

Processes !x- primarv ow optional) 
RO - reverse osmosis 

,,..,,;~ Certified/ 
Filtration 

~J§ en <Cc:cu. ID I ~ ~ -- I I " "'I • :E:5~<\1.o -uooxu.a::a5w ~ .s ~ 
ZCflWo:lO.. 01-C:::-~(f)~Z ~ 0 W 

Flow 
Rate 
(gpd) 

xxxxxxx1x 
X X X X X X X X rto X X XI 9. 

X X X 11_.2_ 

lx X X__LX X xlx I o ..£. 
0 

I X X X X I 14.5 
X 

[xxxxxxlx 
X _X X X X X X X 

IX X X X X X XIX 
X X X_ X X X X X 

X 

2_ 
X 

Certifications 

X 

~ 
x~x- X 

X X 

X 

X X ---~ _ _l__ __ )(_ 

NSF - National Sanitary Foundation, International 
WOA - Water Quality Association 
Others - Consumer Report 

7:6 

1.QQ_ 
250 
720 

1,440 

ETV- Environmental Technology Verification Program 

RO Design Considerations !B&V Report) 
Hardness< 171 mg/J CaCOs 

Fe< 100 ug/1 
Mn < 100 ug/1 
TOS < 2000 mg/J 

IX w ion exchange (includes only cartridge-type filters} 
MF - mechanical filtration 

Inlet Pressure: 40 - 1 oo psi 

SBAC- solid block activated carbon 
AA- activated alumina 
!BS- iron-based sorption 
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Service 
Cycle 
(gal) 

1-3 years 
F11ters -annual 
Filters- annual 

Filters - annual 
Filte 
Filte 

Filters - annual 
Filters -annual 

LFilters::a~
>mo. 

1000 
oos 

0--
,---
0--
,---

1,000 
960 
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Table 4.4. Caoital and Operation and Maintenance Costs for Pr 

Treatment 

; (RC 
and Manufacturer's Listing 

ter Devices~ 
Watts' 
GE Profile PXRQ15F 
vvnrnpo01 ___ ·-· __ _ 
(aka Sears~.,. ............... ., 1 r 500) 
J5eritek RO 3500-
Aqua Pure AP RO 5500 

r RO Devices 
Excel Water 5~Stage RO y 
Excel Water High Capacity 5-Stage RO System 
Excel Water Compact Wall Mount 250 GPD 
GE Merlin Tankless RO 

I Adsorption/Filter Systems 
Under Co• .... tor l:)..,.r .. • r-: 

Caoital Cost 

. o, ,;~hasef Boo;terl Permeate I Pressure 
Price'! Pumpb Pump' Tankd 

$270 
$300 

S211 
S27• 
S41• 

$125 
$125 

12~ 

12~ 

12~ 

$307 $156 
:747 $156 

:400\ $250 

$60 
$60 

>60 
)60 
>60 

~· POU Treatment Units 
O&M Costs 

. Filt~-,:J Memorane 

Cost"! Cost' 

$100 $50 
$100 $100 

$100 $8' 
o1oo $171 

00 $66 
o1oo $92 

$70 
$90 

$61 
$10 
$13! 

$Bi 
o1o9 
S248 
o5oo 

Culligan U 
Pentek 1500 

)119 
o175 

119 

S156 
S156 
S151 

$50
1 

$26
1 

$50
1 

$53
1 

I 
$50 $26 $50 $37 

Aqua Pure DWS1000 
' (2 Stage Dual) 38461 

_ _ ' (2 Stage Elite) 38501 
GE Smart Water GXSV6! 

I !Dual Filter) ' 
r'nllin'!lln bro.f.....:~rod 2Srf 

Under· y~Arsenic _ 
'two Stage) EHC2S271001 
.one Stage) Plus-AS· 

$1' 
fi61 
$125' 

;6 
$156 
$156 

$377\ $156 
$471\ $156 

'Unless otherwise stated, data from the April15, 2010, Black & Veatch Report were used. 

S5· 
$50 

$50 
$501 

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 not required if the line pressure is greater than 40 psi. 

'Aquatec ERP 500 permeate pump from Waterfiltersonline.com 
d 4.4-gallon pressure tank (#R0-132) from Freshwatersystems.com 
' Cost of Waterminder 1800 or 3800 from Freshwatersystems.com (same price) 
1 Cost of Culligan Preferred 250 from Waterfilters.net 
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$103 
$26\ $501 $5< 

$261 $501 $641 l $26 $50 $43 
$26 $50 $57 
$26\ $5or-$?a 

$50\ $92 
$501 $141 
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Table 4.5. Capital Costs, Operation and Maintenance Costs, and Lifetime Costs of Adsorption Treatment Systems 

Options and Manufacturer's Listing 

r Systems - Low Flow Systems 
~u11t: nnt::l, rated at 0.5- 0.6 gpm@ 60 psi) 

lUnder Counter R~ular 

Capital Cost 

Tanke 

O&M Costs 1 Cost ,..,. __ _ 

Frequency~ I O&M I 1 yr I 3 yr I Cost" I (per year)' Capital (annual) (total) (total) 
5yr 

(total) 
10 yr 
(total) 

I Gulli an US·EZ-4 $119 $156 $50 $26 $50 $53 2 $401 $106 $507 $719 $931 $1,461 
1 Pentek 1500 $175 $156 $50 $26 $50 $37 2 $457 $74 $531 $679 $827 $1,197 

AquaPureDWS1000 $319 $156 $50 $50$103 2 $575 $206 $781 $1.193 $1,605 $2,635 
Kenmore 2 Stage Dual 38461 $106 $156 $50 $26 $50 $52 2 $388 $104 $492 $700 $908 $1.428 

t Kenmore 2StaoeEiite)38501 $150 $156 $50 $26 $50 $64 2 $432 $128 $560 $816 $1,072 $1,712 
L GE Smart Water GXSV65F $171 $156 $50 $26 $50 $43 2 $453 $86 $539 $711 $883 $1,313 

'Dual Filter) WHED20 L- $1§.:!..___!1_§6'-- $50 __ $26 _ $50 $57 2~.-$443 $114 $557 $785 $1,013 ~~ .::o., 

Culligan Preferred 250' I $1251 $1561 $501 $261 $501 $701 11 $407 I $70 I $477 I $617 I $757 $1,107 

Under Counter Specialty - Arsenic 
AdedQe (two Stage) EHC2S271001 
Adedge (one stage) Pn, .............. ,... ..... 

!Adsorption/Filter Systems - High Flow Systems 
(two filters, rated at 1 .0 • 1.2 gpm @ 60 psi) 

$3nl $156 $50 $50 $92 1 $633 $106 
$156 $50 $50 $141 1 $727 $106 

$739 $951 $1,163 I $1.693 
~ $1,787 

Under Cour:t_ter Regular 
CuliiOan US·EZ-4 $238 $156 $26 $100 $53.. 8 $520 $424 -$944 $1,792 $2-;ll40 $4,760 
Pentek 1500 $350 $156 $26 $100 $37 4 $632 $148 $780 $1,076 $1.372 $2,112 
Aqua Pure DWS1000 $638 $156 $100 $103 6 $894 $618 $1,512 $2,748 $3,984 $7.074 

!!' (2 Staoe Dual 38461 $212 $156 $26 $100 $52 4 $494 $208 $702 $1.118 $1,534 ~00" 

' ••• , $100 $64 14 $582 $896 $1,478 $3,270 $5,062 ' 

a Unless otherwise stated, data from the April15, 2010, Black & Veatch Report were used. 
b Aquatec 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. 
c 4.4-gallon pressure tank (#R0-132) from Freshwatersystems.com 
d Cost ofWaterminder 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 

Treatment O~s and 

HRO 

; Listing 
Capital 
Cost 

3' 
Annual 
O&M 
Cost 

1yr I 5yr I 10,. 
(total) (total) (total) 

I Watts WP-4V $555 $73 $628 $920 $1,285 
I GE Profile PXRQ15F $585 $130 $715 $1,235 $1,885 

VVhirlpool WHER25 
(aka Sears Kenmore Ultrafilter 500) $495 $100 $595 $995 $1,495 
Pentek RO 3500 $555 $105 $660 $1,080 $1,605 
Aqua Pure AP RO 5500 $695 $232 $927 $1,855 $3.015 

lu:-~o. .,.r~·-· RO Devices 
:Xcel water S~Stage RO S)tstem 
:Xcel Water Hioh Caoacitv S~Staoe RO Svstem 
:xcel Water Compact Wall Mount 250 GPO 
;E Merlin Tankless RO Svstem 

f563 
1,003 
r:3s5 
,750 

125 
$226 
$149 
$259 

$688 
IT229 

:009 

188 
i33 
10 

045 

1.813 
1.263 

1,340 

2Yr 
JV111ua! 

O&M 
Cost 

$85 
$145 

1yr I 5,. 
(total) (total) 

s64o I S980 
$730 I $1.31 

10 yr 
(total) 

1' 
Annual 

O&M 
Cost 

$1.405 I $120 
$2,035-1 -$190 

1yr I 5yr I 10r 
(total) (total) (total) 

$675 I $1,155 I $1.755 
sn5 $1.535 

$110 $605 $1.045 $1.595 $140 $635 $1,195 $1,895 
$156 $711 $1,335 $2.115 $207 $762 $1,590 $2,625 l 
5256 $951 $1 ,975 $3.255 $325 $1,020 $2.320 $3,945 _j 

$168 $731 
$280 $1.283 
$190 $4.555 ' 

$3421$1.092 

1,403 

~.~03 
},~rs 

mo 

~.243 $212 $775 $1,623 $2,683 
1.803 $335 $1,338 $2,678 $4,353 1 
i,265 ...... ~ • "'. ,.._,. "''" ""' I I , o I .o.ooo I $7.505 
1,170 $592 $1.342 $3.710 $6,6; 
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4-1. Typical Adsorption POU Undersink Installation 
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Figure 4~2. T·uni ... o 

FlowMeter 

Booster 
Pump 

Reverse 

Osmosis 

Feed Tank 

and Pump 

GM-2 
83/323 



5.0 Conclusions 

Revised Final Report 
\Vater Analysis and POU Device Selection in Mine Waste Areas 

May 2010 
Page 5-1 

The pilot program sampling effort conducted for this study encompassed 27 homes of the 348 

homes with potentially contaminated wells in the four sampling areas of Washington County, 

MO. These four areas include Old Mines, Richwoods, Potosi, and Furnace Creek. The analytical 

data from water samples collected from these 27 homes are summarized in Table 5.1 which 

shows that 19 homes (70% of the 27 homes sampled) had lead concentrations above the MCL of 

15 flg/L. Lead was found to be the predominant contaminant exceeding the MCL. However, up 

to 2 homes showed barium, cadmium, antimony, nitrate, and E. coli levels above their respective 

MCLs. 

Table 5.1 presents a summaty of historical data for the 348 homes located in this study area. The 

historical data show that about 90% of the 348 homes had a lead exceedence above the MCL. 

The historical analytical data for the 27 homes included in this study showed reasonable 

agreement with the data obtained from analysis at the T&E Facility. Thus, the analytical results 

of the pilot study may be reasonably extended to the larger study area. 

Figure 5-1 presents a flow chart showing a decision methodology for selecting POU devices and 

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

pressure. Table 5.2 identifies the sites in the four study areas that are potential candidates for 

specific POU devices based on the decision criteria presented in Figure 5-1. Details of the 

contamination concentration leading to the POU selection are presented in Appendix A. For 

properties with only lead, an under-the-counter adsorption filter (such as the Culligan Preferred 

250) is recommended. However, the addition of an accumulator tank under the sink can improve 

the water flow rate through the faucet. Figure 5-2 shows a conceptual diagram for a typical 

installation of an adsorption filter. 

For properties with multiple contaminants above the MCL, an RO system (such as the Watts 

WP-4V or GE Merlin) is recommended. Depending on the line pressure, a booster pump and a 

permeate pump would also be recommended. Figure 5-3 shows a conceptual diagram for a 

typical installation of an RO unit. Figure 5-4 shows a conceptual diagram for a typical 

installation of a high-flow RO unit (GE Merlin). 
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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. 
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Study Area 

Richwoods 
Old Mines 
Potosi 
Furnace Creek 

Totals: 
:,: 

Study Area 

Richwoods 
Old Mines 

Potosi 
Furnace Creek 

Totals: 

Study Area 

Richwoods 
Old Mines 
Potosi 
Furnace Creek 

Totals: ,,,, 

Study Area 

Richwoods 
Old Mines 
Potosi 
Furnace Creek 

Totals: 
------

Table 5.1 
Pilot Pr·ogram for Selection of POU Devices 

Analytical Results Summal'y fol' the Households Tal'geted fol' POU Devices 

#of Properties in POU U of Properties Exceeding the MCL 

Study Lead Barium Cadmium 
5 2 0 0 

7 4 1 0 

14 12 0 1 

1 1 0 0 

27 19 I I 

,:,> "'' 
,,,, ;,:, ;,, ; ,· ,:,:.,·,··,·'·' < ' , •.•• , .••... :,,. 

%of POU Study Area 
%of Properties Exceeding the MCL 

Lead Barium Cadmium 
18.52% 40.00% 0.00% 0.00% 

25.93% 57.14% 14.29% 0.00% 

51.85% 85.71% 0.00% 7.14% 

3.70% 100.00% 0.00% 0.00% 
100.00% 70.37% 3.70% 3.70% 

#of Properties Targeted #of Properties Exceeding the MCL 

for POU Devices Lead Barium Cadmium 
53 53 0 0 
142 121 13 9 
152 140 4 3 

I I 0 0 
348 315 17 12 

./,,;('; :, .''':/<,· .. ·· ' ;: : ' ' ',:: 

%of Study Area 
%of Properties Exceeding the MCL 

Lead Barium Cadmium 
15.23% 100.00% 0.00% 0.00% 
40.80% 85.21% 9.15% 6.34% 
43.68% 92.11% 2.63% 1.97% 

0.29% 100.00% 0.00% 0.00% 
100.00% 90.52% 4.89% 3.45% 

Arsenic 
0 
0 
0 

0 
0 

' >:6 

Arsenic 
0.00% 
0.00% 

0.00% 

0.00% 
0.00% 

Arsenic 
0 
0 

0 
0 
0 

:,•:,:·.'···:.·''''·' 

Arsenic 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 
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Study Area 

Richwoods 

Old Mines 

Potosi 

Furnace Creek 

Totals: 

Table 5.2 
Pilot Program for Selection of POU Devices 

POU Selection Summary 

# of Properties Targeted for Filter Selection (#of Properties ) 

POU Devices No Filter Adsorption Filter 

53 0 53 

142 1 119 

152 7 138 

1 0 1 

348 8 311 

RO 

0 

22 

7 

0 

29 
! ':~ ~,,,,,,.,,,··. - ', •• , ',,,, '' ','' ,.,. < ,.,, ,',',,,':',.', ,, ,,,,' - :; ,, ','' ' •'',•',',;,,,,'·'·' ':', . .T ,,•;:'•:,,'. ,,,,,,,,,.,, •• >' .:,- ' • ·'.' -)/ . •c;:c,,-- ' 

Study Area %of Study Area 

Richwoods 15.23% 

Old Mines 40.80% 

Potosi 43.68% 

Furnace Creek 0.29% 

Totals: 100.00% 

Filter Selection (% of Properties ) 

No Filter Adsorption Filter 

0.00% 100.00% 

0.70% 83.80% 

4.61% 90.79% 

0.00% 100.00% 

2.30% 89.37% 

RO 

0.00% 

15.49% 

4.61% 

0.00% 

~ 8.33% 
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87/323 



Table 5.3. Typical Performance Specifications for Under-the-Sink POU Devices 

POUDevice Typical Installation Flow Rate Recommended Line Recommended Capacity 
Type (gpm) Pressure Accessories 

Adsorption Single Unit Under- 0.5 gpm I 0 psi to 40 psi. Install Waterminder 500 to 
Filter-Low the-Sink booster pump if rated flow shutoff device 1000 
flow option rate is not achieved. or other end-of- gallons 

life indicator 
Adsorption Dual Unit Under- I gpm 10 psi to 40 psi. Install Waterminder 1000 to 
Filter- High the-Sink booster pump if rated flow shutoff device 2000 
flow option rate is not achieved. or other end-of- gallons 

life indicator 
Adsorption Single Unit Under- 1 gpm 10 psi to 40 psi. Install -Accumulator 500 to 
Filter- the-Sink instantaneous, booster pump if rated flow tank (4 gallon) 1000 
Instantaneous 0.5 gpm rate is not achieved. - Waterminder gallons 
High flow steady-state shutoff device 

or other end-
of-life 
indicator 

-----

Recommended 
Maintenance 

Filter 
changeout at 
capacity 

Filter 
changeout at 
capacity 

Filter 
changeout at 
capacity 

GM-2 
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POU Device Typical Installation Flow Rate Recommended Line 
Type (gpm) Pressure 

Reverse Under-the-Sink I gpm 40 psi minimum. Install 
Osmosis- Installation instantaneous, booster pump if this pressure 
Low Flow tailing off to 0 is not available. 

gpm when 
accumulator 
tank is empty. 
Approximate! 
y 10 gallons 
per day total 
flow. 

Reverse Under-the-Sink Ranges from 40 psi minimum. Install 

Osmosis- Installation 0.5 gpm to I booster pump if this pressure 

High Flow gpm is not available. 

continuous 

flow 

depending on 
water quality 

and time in 
service. 

Recommended Capacity 
Accessories 

-Accumulator No 
tank (4 gallon) exhaustio 
standard with n 
RO system. capacity. 

-Filter 
maintenance 
indicator 
standard with 
RO systems 

-Permeate 
pump optional 
to reduce 
reject water 
volumes and 
cycle times 

-No No 
accumulator exhaustio 
recommended n 
for this system. capacity. 

-Filter 
maintenance 
indicator 
standard with 
RO systems. 

Recommended 
Maintenance 

Sediment and 

carbon filters 

integral to RO 
unit typically 

replaced at 6 

month 

intervals. 

RO membranes 
replaced at one 
to three year 
intervals 
depending on 
hardness. 
Sediment and 

carbon filters 
integral to RO 

unit typically 

replaced at 6 ' 

month 
I 

intervals. 
I 

RO membranes 
replaced at one I 

to three year 
intervals 
depending on 
hardness. 
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Install reverse osmosis 
system w'ith permeate 

pump 

No 

Install reverse osmosis 
system with booster 
pump and permeate 

pump 

OFFICE 
C!ncfnnntl, OH 

Reverse 

Osmosis 

DATE DESIGNED BY 
2116/10 JIS 

DRAWN BY 
JIS 

CHECKED BY I APPROVED BY I DRAWING 
KB RS NUMBER 

s-136277-211 0-w 

No Yes 

Yes 

No 

Install reverse osmosis system wlth 
booster pump and permeate pump, 

Change membranes annually or install 
water softening cartridge 

Install reverse osmosis with 

permeate pump. Change 

membranes annually or install 
water softening cartridge 

Adsorption 

Filter 

No 

Instal! adsorption 

filter with booster 

pump and accumulator 

taok 

Install 

adsorption filter 

with accumulator 

taok 

~ 
Sliaw· Shaw Environmental, Inc. 

Figure 5-1. 

Flow Chart of POU Device Selection 
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~ 

u 

r-

Well& 
Pump 

OFFICE DESIGNED BY DRAWN BY CHECKED BY APPROVED BY DRAWING s-136277-211 O-w 
Cincinntlti, OH J/S JIS KB RS NUMBER 

~ ----.., 

Whole-House 
Accumulator Tank 

20-30 gal, 20-60 psi 

To Cold Water Faucet To Treated Water Faucet 
(Outlet Sample) 

--------------------------------~ 

Saddle 
Fitting & LlYL.....J 
Shut-Off I v~ I 

Valve 
Booster 
Pump 
40psi 

' 

L 
Carbon- Flowmeter & 
Coated Totalizer 
Filter 

Accumulator 
Tank 

4.4 gal 

~-----------------------------------------------------------------------
Located Under Kitchen Sink 

tl 
Sllaw· Shaw Environmental Inc. 

Figure 5-2. 

Schematic of 
Typical Adsorption Filter POU System 
To Remove Lead From Drinking Water 
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,r-

OFFICE DESIGNED BY 
Cincirm.atl, OH 2116110 JIS I 

DRAWN BY I CHECKED BY I APPROVE~ DRAWING 
JIS KB RS NUMBER 

-"- To Cold Water Faucet 

r~-~-------------------------------------------------------------------

1 Pre-Filter 
2 RO Membrane 
3 Post-Filter 

s-136277-2/10-w 

To Sink Faucet 

--· Located 
Under 
Kitchen Sink 

-
, - I~ 

r,_ i ~ 1 

~ 

L 

L-

Well& 
Pump 

Whole-House 
Accumulator Tank 

20-30 gal, 2Q-60 psi 
Optional 
Booster 
Pump 
40 psi 

·--------------------
Reject Water 

To Drain 
Accumulator 

Tank 
3.2gal 

~ 
Sliaw· Shaw Environmental Inc. 

Figure 5-3. 

Schematic of 
Typical Reverse Osmosis POU System 

To Remove Contaminants From 
Drinking Water 

GM-2 
o,.,r::,..,-7' 
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'--

Well& 
Pump 

OFFICE DESIGNED BY DRAWN BY CHECKED BY APPROVED BY DRAWING 
s-136277-2110-w 

C!nclnnotl, OH JIS JIS KB RS NUMBER 

~ 

Whole-House 
Accumulator Tank 

2o--3o gal, 2o--50 ps·, 

To Cold Water Faucet 

Optional 
Booster 
Pump 
40psi 

'"C 

Reject 
Water 

to Drain 

§I 
ROAssembly 

To Sink Faucet 

Located 
Under 
Kitchen Sink 

~ 
Stiaw· Shaw Environmental, Inc. 

Figure 5-4. 

Schematic of 
High Flow Reverse Osmosis POU System 

To Remove Contaminants From 
Drinking Water GM-Z 

01:/1:')1 
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Property ID Location 

20002 Richwoods 
20004 Richwoods 
20005 Richwoods 
20006 Richwoods 
20007 Richwoods 
20009 Richwoods 
20012 Richwoods 
20014 Richwoods 
20016 Richwoods 
20018 Richwoods 
20024 Richwoods 
20028 Richwoods 
20031 Richwoods 
20032 Richwoods 
20051 Richwoods 
20052 Richwoods 
20092 Richwoods 
20125 Richwoods 
20125 Richwoods 
20127 Richwoods 
20158 Richwoods 
40008 Richwoods 
40009 Richwoods 
40011 Richwoods 
40012 Richwoods 
40015 Richwoods 
40034 Richwoods 
40040 Rkhwoods 
40070 Richwoods 
40084 Richwoods 
40085 Richwoods 
40087 Richwoods 
40088 Richwoods 
40089 Richwoods 
40115 Richwoods 
40120 Richwoods 
40126 Richwoods 
40128 Richwoods 
40129 Richwoods 
40131 Richwoods 
40139 Richwoods 
40140 Richwoods 
40154 Richwoods 
40159 Richwoods 
40161 Richwoods 
40164 Richwoods 
40184 Richwoods 
40186 Richwoods 
40203 Richwoods 
40207 Richwoods 
40215 Richwoods 
40223 Richwoods 
40228 Rlchwoods 

72 Old Mines 

20145 Old Mines 
20171 Old Mines 
20173 Old Mines 
20186 Old Mines 
20199 Old Mines 
20203 Old Mines 
20204 Old Mines 
20206 Old Mines 
20208 Old Mines 

Appendix A 
Pilot Program for Selection of POU Dniccs 

POU Selection by lndh'idual Propc1·ty ID 

-
#of Samples Exceeding the Action Level 

POU Lead Barium cadmium Arsenic 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Fllter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Fllter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Fllter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Fllter 
3 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 

0 I 0 0 RO' 

0 1 0 0 RO' 
2 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
I 1 0 0 RO 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
I 0 0 0 Adsorption Filter 

Page 1 of 6 

Multiple 
Units? 

2 

--
--
--
2 

3 
2 

-

--
--
-
--
-
--
--
4 

--
--
-
--
2 

--
-

--

-
--
-
--
-
-

-
--
2 

--
2 

-
--
--
-

-

--
--
-
-
-· 
--

-

--
--
2 

--
--
--

-- ··--·--- ·---

Comments 

Shares well with 40161 
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PropertyiO 

20252 
20334 
30006 
30008 

3001: 
30025 
30026 
30040 

Location 

Old Mines 
,, 

30048 Old Mines 

30055 Old Mines 

I 3006~-- Old Mines 
i70 Old Mines ["30070 

30071 Old Mines 

30075 Old Mines 

30088 Old Mines 

30090 Old Mines 

30091 Old Mines 

30096 Old Mines 

30105 Old Mines 

30106 Old Mines 

30107 Old Mines 

30108 Old Mines 

30112 Old Mines 

30127 Old Mines 

30139 Old Mines 

30142 Old Mines 

30146 Old Mines 

I 30148 Old Mines 

I 30155 Old Mines 

30156 Old Mines 

30165 Old Mines 

30173 Old Mines 

30177 Old Mines 

I 30180 Old Mines 

~ 30181 Old Mines 

30185 Old Mines 

30214 Old Mines 

30223 Old Mines 

30245 
30247 

30299 
30300 
30306 
30308 

30310 
30312 
30316 
30317 
30319 

30322 
30324 
30325 
30343 

30356 
30358 
30369 
30372 
30373 
30374 
30377 
30379 
30395 

Old Min 

Old Mines 

Old Mines 

Old Mines 

Old Mines 

Old Mines 

Old Mines 
Old Mines 

Old Mines 

Old Mines 

Old Mines 

Old Mines 

Old Mines 
Old Mines 

Old Mines 

Old Mines 

Old Mines 

II of~ 
Lead 

1 
2 
1 

1 

0 

1 
1 

0 

2 
1 

1 

1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
1 
1 

1 

1 
1 

0 

0 
2 

0 
1 

0 
1 

0 
1 
1 
1 
1 

1 
1 
1 
1 

Barium 
0 
0 
0 
0 
0 

1 

0 
0 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

0 

0 
0 
0 
1 

0 
0 
0 

1 
0 
0 
0 
0 
0 
0 
0 
0 

Appendix A 
Pilot Program for Selection of POU De\'ices 

POU Selection by lndh,idual Property ID 

e Action Level 
Cadmium Arsenic 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 

0 
0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

_0 __ 1----9-
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 
0 

1 0 

ill 0 
0 
0 

:::o::::::J_ _0 
0 0 
0 0 
0 0 
0 0 
0 0 

m 0 
0 
0 
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POU 

1 Filter 

1 Filter 

1 Filter 

Iter 

Iter 
Filter 

Multiple 
Units? 

Ptfon Filter 2 

:ion Filter 

RO' 

ion Filter 2 I 
ion Filter I 

--

RO' 
ion Filter --

ion Filter --

ion Filter 2 
ion Filter --

Comments 

n Filter -- I I 
n Filter 1 I 
n Filter -
n Filter 

~~-':!Filter -
n Filter 

~Filter __ -
n Filter 

Shares well with 30107 

~, I I n Filter 

n F1lter 

1 Filter 
~Filter 

1 Filter 

1 Filter 
n Filter 
1Filter __ 

2 
Iter -

Iter 2 
n Filter I I 
n Filter 

RO' 

RO' 

2 

ion Filter l__ 
ion Filter Shares well with 30316 

ion Filte,r~--=-
RO' 

n Filter 

No Filter 
n Filter I 

RO' ,:-,;c;,;:-lt,::,:-t--=-
11 Filter 

n Filter 

n Filter 
~Filter 2 
1 Filter 
1 Filter 
1 Filter I 

Shares well with 30326 
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Property 10 Location 

30405 Old Mines 
30412 Old Mines 
30427 Old Mines 
30438 Old Mines 
30446 Old Mines 
30448 Old Mines 
30449 Old Mines 
30457 Old Mines 
30459 Old Mines 
30502 Old Mines 
30513 Old Mines 

30529 Old Mines 
30531 Old Mines 
30532 Old Mines 
30534 Old Mines 
30538 Old Mines 

30539 Old Mines 
30540 Old Mines 
30541 Old Mines 

30551 Old Mines 
30552 Old Mines 

30561 Old Mines 
30576 Old Mines 
30585 Old Mines 

30586 Old Mines 

30602 Old Mines 
30604 Old Mines 
30606 Old Mines 

30607 Old Mines 
30£09 Old Mines 
30617 Old Mines 

30630 Old Mines 
30654 Old Mines 

30657 Old Mines 

30659 Old Mines 

30664 Old Mines 
30673 Old Mines 
30675 Old Mines 
30693 Old Mines 
30697 Old Mines 

30704 Old Mines 

30706 Old Mines 
30712 Old Mines 
30715 Old Mines 

30716 Old Mines 

30718 Old Mines 

30727 Old Mines 

30729 Old Mines 
30738 Old Mines 

30741 Old Mines 

30820 Old Mines 

30821 Old Mines 
30844 Old Mines 
30861 Old Mines 
30897 Old Mines 
30902 Old Mines 

30904 Old Mines 

30920 Old Mines 

30924 Old Mines 

30928 Old Mines 
30931 Old Mines 
30934 Old Mines 

A)Jpendix A 
Pilot Program fm· Selrction ofPOU De\·ices 

POU Seleelion by lndi\'idual Property JD 

ffof Samples Exceeding the Action Level 
POU Lead Barium Cadmium Arsenic 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 1 0 RO 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

0 1 0 0 RO' 

1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

0 0 1 0 RO' 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

0 1 0 0 RO' 

1 0 0 0 Adsorption Filter 

0 0 1 0 RO' 

0 1 0 0 RO' 

1 0 0 0 Adsorption Fllter 

1 0 0 0 Adsorption Filter 

0 1 0 0 RO' 

0 0 1 0 RO' 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

0 0 1 0 RO' 

0 0 1 0 RO' 

0 0 1 0 RO' 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

Page 3 of 6 

Multiple 

Units? 

--
--
--
--
--

--

--
--
2 

--
--
-
--
--
--
--
-
--
-
--
2 

--

--
--
--
--
-
--
--
-
--
-
-
--
--

-

-
--
-
-

-

-
-

--
--
--
--
--

--

Comments 

Shares well with 30541 
Shares well with 30541 

Shares well with 30821 

Shares well with 30947 

Shares well with 30931 
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Property 10 Location 

30944 Old Mines 

30947 Old Mines 
30952 Old Mines 
30953 Old Mines 
30959 Old Mines 
30983 Old Mines 
31047 Old Mines 

40005 Old Mines 
1 Potosi 
5 Potosi 
13 Potosi 
14 Potosi 
41 Potosi 
42 Potosi 

47 Potosi 
64 Potosi 
69 Potosi 
75 Potosi 
86 Potosi 
87 Potosi 

112 Potosi 
115 Potosi 
116 Potosi 
119 Potosi 
120 Potosi 
121 Potosi 
123 Potosi 
128 Potosi 
423 Potosi 
428 Potosi 
432 Potosi 
439 Potosi 
441 Potosi 
443 Potosi 
449 Potosi 
461 Potosi 
470 Potosi 
471 Potosi 
473 Potosi 
491 Potosi 
523 Potosi 
524 Potosi 
528 Potosi 
529 Potosi 

548 Potosi 
555 Potosi 
1634 Potosi 
1646 Potosi 
1653 Potosi 
1661 Potosi 
1662 Potosi 
1663 Potosi 
1667 Potosi 

20270 Potosi 
20300 Potosi 
20305 Potosi 
20321 Potosi 
20325 Potosi 
20326 Potosi 
20327 Potosi 
20328 Potosi 
20329 Potosi 
20330 Potosi 

Appendix A 
Pilot Program for Selection ofPOU Deyiccs 

POU Selection by IndiYidual Property ID 

II of Samples Exceeding the Action level 
POU 

lead Barium cadmium Arsenic 
1 0 0 0 Adsorption Filter 

0 0 1 0 RO' 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

0 1 0 0 RO' 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

0 1 0 0 RO' 

1 0 0 0 Adsorption Filter 

0 0 0 0 No Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

0 0 1 0 RO' 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
0 0 0 0 No Filter 
0 0 0 0 No Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
0 0 0 0 No Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

0 1 0 0 RO' 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
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Multiple 
Units? 

-
--

--
--
--
-
--

--
--
--
--
-

--
-
--

-
-
--

--

--

--

-
2 

2 

-

--
--
8• 
3 

-
-

2 

--
--
2 

-
-
--
--

--

-

--

-

Comments 

Shares well with 1661 
Shares well with 1661 

GM-2 
98/323 



Property 10 location 

20331 Potosi 
20332 Potosi 
20335 Potosi 
20337 Potosi 
20338 Potosi 
20339 Potosi 

20340 Potosi 
20343 Potosi 
20344 Potosi 
203S3 Potosi 
20362 Potosi 
20373 Potosi 
20379 Potosi 
20380 Potosi 
20390 Potosi 
20393 Potosi 
20396 Potosi 
20397 Potosi 
20410 Potosi 

20412 Potosi 
20414 Potosi 
20424 Potosi 
2042S Potosi 
20427 Potosi 
20432 Potosi 
2043S Potosi 
20455 Potosi 
20459 Potosi 
20464 Potosi 
20465 Potosi 
20467 Potosi 
20471 Potosi 

20481 Potosi 
20486 Potosi 
20494 Potosi 
20495 Potosi 
20496 Potosi 
20497 Potosi 
20S03 Potosi 
20508 Potosi 
20517 Potosi 
20519 Potosi 
20571 Potosi 
20576 Potosi 
20591 Potosi 
20592 Potosi 
20594 Potosi 
20600 Potosi 
20603 Potosi 
20604 Potosi 
20607 Potosi 
20613 Potosi 
20618 Potosi 
20625 Potosi 
20637 Potosi 
20638 Potosi 
20669 Potosi 
20701 Potosi 

20731 Potosi 
20767 Potosi 
20775 Potosi 
20832 Potosi 
20833 Potosi 

ApJlendix A 
Pilot Program for Selection of POIJ lle\'iees 

POU Selection by lndh·idual PI'OJlerty ID 

If of Samples Exceeding the Action Level 
POU 

Lead Barium Cadmium Arsenic 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 

0 0 0 0 No Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

0 2 0 0 RO' 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
2 0 2 0 RO 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 1 0 RO 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
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Multiple 
Units? 

--

--
--
--

--
--

2 
--
--
-

--
--
-
--
--
--
--
--
-
--
--

--
--
-
-
--
--
--
2 

--

-
--
-
3 

-
--
-
--
--

--

--

--
-

2 

--
2 

comments 

Shares well with Unknown Property ID 2 

Shares well with 20495 

Shares well with 20496 

Shares well with 20496 

Shares well with 20592 
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Property 10 Location 

20837 Potosi 

20838 Potosi 

20868 Potosi 
20882 Potosi 

20916 Potosi 

20917 Potosi 

20941 Potosi 

21034 Potosi 

23064 Potosi 

23269 Potosi 

23426 Potosi 

23427 Potosi 

23428 Potosi 

23429 Potosi 

23438 Potosi 

23442 Potosi 

23474 Potosi 
23482 Potosi 

23564 Potosi 

23566 Potosi 

23569 Potosi 
23594 Potosi 
23611 Potosi 
23612 Potosi 

23658 Potosi 

23672 Potosi 
23712 Potosi 
24019 Potosi 

24055 Potosi 
24059 Potosi 

24080 Potosi 

24082 Potosi 
24124 Potosi 

24125 Potosi 

636 Furnace Creek 

Appendix A 
Pilot Program for Selection ofPOU Devices 

POU Selection by Individual Property ID 

II of Samples Exceeding the Action Level 
POU 

Lead Barium cadmium Arsenic 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption FUter 

2 0 0 0 Adsorption filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 

0 0 0 0 No Filter 

2 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 

0 0 0 0 No Filter 

1 0 0 0 Adsorption Filter 

0 1 0 0 RO' 

1 0 0 0 Adsorption Filter 

2 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
2 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 
1 0 0 0 Adsorption Filter 

1: lead Sample does not exceed 15 vg/l, but either Barium, Cadmium, or Arsenic exceeds the MCI 
2: Shares well with unknown Property 10, Adsorption Filter assigned based on results 
20125: 2 Wells on the Property 

Multiple 
Comments 

Units? 

Shares well with 20837 
--

Shares well with 20917 

-- Shares well with 20837 

--

-- Shares well with 23427 

--

- Shares well with 20604 

-
--
--

--
--

-
-

--
--
--
--
-
--
-

POU Device Selection: If the lead result exceeded the action level of 15 J18fl and any additional analytes exceeded their 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 Met, then a RO was selected. If no samples exceeded an action level, then No Filter was selected 

Page 6 of 6 
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(""it:) TETRA TECH 

January 25, 2010 

Mr. Roy Crossland 
START Project 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, Washington County, Missouri 
CERCLIS ID Nos. MON000705027 (Old Mines) 

MON000705023 (Potosi) 
MON000705032 (Richwoods) 
MON000705842 (Furnace Creek) 

U.S. EPA Region 7 START 3, Contract No. EP-S7-06-01 
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, 

fit ?-Jvt 
Colin Willits 

7!:;:;;-: 
pt"fed Faile, PO,~ 

START Program Manager 

Enclosures 

X9004.09.0144, 0145, 0146, and 0147 

Tetra Tech EM Inc. 
41 SOak Street, Kansas City. MO 64106 

Tel 816.412.1741 Fax 816.410.1748 \'<\vw.tetratech.com 
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TRIP REPORT AND DATA SUMMARY 
WASHINGTON COUNTY POINT OF USE STUDY- WASHINGTON COUNTY, MISSOURI 

CERCLIS ID NOS. MON000705027 (OLD MINES) 
MON000705023 (POTOSI) 

MON000705032 (RICHWOODS) 
MON000705842 (FURNACE CREEK) 

Superfund Technical Assessment and Response Team (START) 3 
Contract No. EP-S7-06-01, Task Orders 0144 through 0147 

Prepared For: 

U.S. Environmental Protection Agency 
Region 7 

90 I North S'h Street 
Kansas City, Kansas 6610 I 

Janua1y 25, 2010 

Prepared By: 

Tetra Tech EM Inc. 
4150akSt. 

Kansas City, Missouri 64106 
(816)412-1741 

GM-2 
103/323 



CONTENTS 

Section Page 

1.0 INTRODUCTION ........................................................................................................................... I 

2.0 SITE BACKGROUND INFORMATION ....................................................................................... 2 

3.0 SITE ACTIVITIES .......................................................................................................................... 3 

4.0 SPLIT SAMPLE ANALYTICAL DATA SUMMARY .................................................................. 8 

5.0 REFERENCES .............................................................................................................................. 13 

APPENDICES 

Appendix 

A FIGURES 

B LOGBOOK 

C FIELD SHEETS 

D TRANSMITTAL OF SAMPLE ANALYSIS RESULTS FOR ASR # 4693 

TABLES 

Table Page 

RESIDENTIAL WELL SAMPLE SUMMARY ............................................................................. 4 

2 ANALYTICAL DATA SUMMARY FOR UNPURGED RESIDENTIAL WELL 
SAMPLES ....................................................................................................................................... 9 

3 ANALYTICAL DATA SUMMARY FOR PURGED RESIDENTIAL WELL SAMPLES ......... 10 

4 RELATIVE PERCENT DIFFERENCE CALCULATIONS FOR BARIUM AND LEAD .......... II 

X9004.09.0144, 0145, 0146, and 0147 
GM-2 

104/323 



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-S7-06·01, 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 (ORO) National 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 samples 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 fom1h 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 installed 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 prop011ional 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 (I-IRS) 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). It was 

X9004.09.0144, 0145, 0146, and 0147 
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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 (f.lg/L) or cadmium concentrations above the 5 ftg/L 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 f.!g/L MCL; however, only one of these could be sampled (Location 20435). Access 

could not be arranged to sample the second selected location. One location was selected where the barium 

concentration exceeded the 2,000 f.!g/L MCL; however, access could not be obtained for this location. The 

highest previous barium concentrations detected at the sampled locations were I, 790 ftg/L at Location 

40140 and 1,770 f.!g/L at Location 20199. Remaining sample locations were then selected based on 

geographic distribution within the study area. Typically, 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 

(including 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. It replaced a lead-contaminated sample location about 

3 miles to the north. The other alternate locations 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, Potosi, and Furnace Creek sites. The study areas are locations of historical, 

large-scale mining operations. These areas are primarily rural, with scattered residences and a few 

commercial businesses generally located along highways. Lead, zinc, 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) are 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, along 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 underlying 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 va1y 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 between April and 

September (USDA 2003). 

3.0 SITE ACTIVITIES 

Residential well sampling activities were conducted in October 2009 by START team members (STM) 

Greg Blattner and Jason Heflin. Samples from the 27 locations were sent to EPA's T&E facility in 

Cincinnati, Ohio, for all analyses. Split samples for metals analysis were collected at four locations under 

Analytical Services Request (ASR) number 4693 and sent to the EPA Region ?laboratory in Kansas City, 

Kansas. Table I summarizes the residential well addresses, 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 

split samples were collected. A copy ofSTART's logbook is provided in Appendix B. 
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TABLE 1 

RESIDENTIAL WELL SAMPLE SUMMARY 
WASHINGTON COUNTY POINT OF USE STUDY- WASHINGTON COUNTY, MISSOURI 

Notes: 

Sample numbers lob~led wtth the prefix ORD· wen: iCilt to EPA·, Teo;~ lllld E'·nluauon facJllty for :tn:llysi::; those l:ibelcd wtth th~ pn:flx ol.693· wen: spbts:unplc& 51:111 to EPA'& Region 7 Labomtol')·. 

• Loc:JUons when: :<pbt ""mpk• wen: colloctcd for :tn:llyJ;t& ~· EPA R.<:glon 7 lobomtory· 

"A 
FD 
NA 

U.S. Envirol!lm'nllll ProtcdJon Ag~n~· 
Fk!ddupllc:.te 
Not ~hcnble (no C\lll!san unit) 

X9004.09.0144. 014S, 0146. and 0147 

ORD Office ofRcsc:.n:h tmd Dcvc!opm<:nt 
FRCK Furnncc Cn:~k 

4 
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During residential well sampling from October 19 through 29, 2009, STMs Blattner and Heflin collected 

80 groundwater samples fi·om 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 (ORD-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 followed by START: 

Unpurged Culligan POU Treatment Samples 

I. Completed property identification information on field sheet and homeowner questionnaire. 
Determined the approximate time elapsed 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 !50-milliliter (mL) high-density polyethylene 
(HOP) container pre-preserved with nitric acid (HN03) 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 HOP container 
pre-preserved with HN03 for total arsenic 111/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 HOP container pre-presetved with HN03 for dissolved arsenic 111/V analysis. 
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5. Transferred the remaining filtered water to one 150-mL HDP container pre-preserved with HN03 

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. 

I. 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 
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-mL HOP 
container pre-preserved with HN03 for total arsenic lll/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 cat1ridge, collecting the sample in a 150-mL HDP container pre-preserved with 
HN03 for dissolved arsenic lll/V analysis. 

4. Transferred the remaining filtered water to one 150-mL HDP container pre-preserved with HN03 

for analysis for dissolved metals. 

Unpurged, Untreated Well Water Samples 

I. Completed propetiy 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 HN03 for 
analysis for total metals. 

3. Filled a new 0.45-micron Nalgene filter container with unpurged water from kitchen faucet. Drew 
unfiltered water from the Nalgene container using a new syringe. Attached a SPME catiridge to 
the syringe and pushed water through the SPME cartridge, collecting the sample in a 150-mL HDP 
container pre-preserved with HN03 for total arsenic 111/V analysis. 

4. 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 cat1ridge to the syringe and pushed water through 
the SPME cartridge, collecting the sample in a 150-mL HDP container pre-preserved with HN03 
for dissolved arsenic lll/V analysis. 

5. Transferred the remaining filtered water to one 150-mL polypropylene container pre-preserved with 
HN03 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. 

I. Repeated the procedure for collection of the unpurgcd metals samples. Collected one 150-mL 
HOP container pre-preserved with HN03 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-mL HOP 
container pre-preserved with HN03 for total arsenic III/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 HOP container pre-preserved with 
HNO, for dissolved arsenic III/V analysis. 

4. Transferred the remaining filtered water to one 150-mL HOP container pre-preserved with HNO, 
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 (HCI) for volatile organic 
compound (VOC) analysis. 

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

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

I 0. Collected one 250-mL HOP container pre-preserved with sulfuric acid (H2SO,) for analysis for 
total organic carbon and nitrate/nitrite. 

II. Collected two unpreserved, I 00-mL fecal coliform containers for E. Coli analysis. 

12. Collected sample in YSI water quality 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 [~S/cm)) 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 blank, 
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field duplicates, and split samples were collected to measure sampling and analytical precision. All 

QAIQC 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 to the T&E facility. Total and dissolved cobalt, copper, nickel, 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 repmi. 

Table 2 compares the metals results reported by both the T &E facility and EPA Region 7 laboratmy 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 Jlg/L, but it was reported by the T &E facility at up to 6 Jlg/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 terms 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: 

RPJJ=l2IX,-X,I]xl00 
IX,+X,I 

X1 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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TABLE2 

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

.. ,.,. ____ ,._ .. ,_ 

... £2P~· :RSi. 
''l>m' . · I > f'R 

.. 
. ··;.? i>;if!'\·~t·-"· ·.c::. " • ·~··· ·t . . ··t· . . . . • .. ··. > . '"'!77: 

.. ··••·· ·• • • . • •;p::. •;· :::·· ; , .•. ,.. . 1::.QR,l)7l2~H. • .QR,llflz.!~; • 469:}'"-r ow,rz6 469-Bi·; •·<>R,D.,x2s .1 ••• ~ 
· . .J:. 2.:.. ••··~··•::•·•·:.,::·:,.···:::.:•.·•:•:;.:·,. ··• ·•· MetaiS'"Dissolved_. · ·::...:; •.: •·:•::·:· ··•· ••: • ·· .. •·• •·• •......... · ·.·•···. ·.•·· ~ 

15 NE 15 4 2 U ND 2 U ND 2 U ND 2 U 
2_.000 + 2.600 NE 7.300 I 10 U 488 504 436 453 1.187 1,240 

18 NE 18 ND IU ND IU ND IU ND 1.11 
3arium 

Lead 15 
NE 

NE NE NE 48 49.2 45 46.1 . ~. . --__j__.J 00 NE 880 l~V 1 u I 1 u 

_6_ 
2.000 

15 I NE I 15 I 5 2 u 2 2 u ND I "u I NU I Lj 
2.600 _(. NE _(. 7.300 _(. 2 10 U 489 510 434 I 473 l 1.179 L _1 • .260 

ND IU ND IU N 
Barium 

Lead 
NE 5.100 Nl 

Notes: 

Bold value indicates a concentration that exceeds a benchmark value. 

CR Cancer Risk Screening Concentration (from SCDM) 

~ 

880 

EPA U.S. Environmental Protection Agency Region ?laboratory 
FRCK Furnace Creek 

ND I I UJ=T 11 1-1 !.:lTT-6 
ND IU I IU ND 

J The identification of the analyte is acceptable~ the reported value is an estimate 
MCL Maximum contaminant level 
f.lg/L Micrograms per liter 
ND Not detected: reporting limits not provided by T&E facility 
NE Not established 
ORD Office of Research and Development 
RfD Reference Dose Screening Concentration (from SCDM) 
RSL Regional Screening Level (EPA 2009) 
SCDM Superfund Chemical Data Matrix (EPA 2004) 
T&E TestandEvaluationfacility 
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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Notes: 

TABLE3 

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

Bold value indicates a concentration that exceeds a benchmark value. 

CR 
EPA 
FRCK 
J 
MCL 
~giL 
ND 
NE 
ORD 
RID 
RSL 
SCDM 
T&E 
u 
UJ 

Cancer Risk Screening Concentration (from SCDM) 
U.S. Environmental Protection Agency Region ?laboratory 
Furnace Creek 
The identification of the analyte is acceptable~ the reported value is an estimate 
Maximum contaminant level 
Micrograms per liter 
Not detected; reporting limits not provided by T &E facility 
Not established 
Office of Research and Development 
Reference Dose Screening Concentration (from SCDM) 
Regional Screening Level (EPA 2009) 
Superfund Chemical Data Matrix (EPA 2004) 
Test and Evaluation facility 
The analyte was not detected at or above the reporting limit. 
The analyte was not detected at or above the reporting limit. The reporting limit is an estimate. 
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TABLE4 

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

30412 
(Outside) 

20613 

FRCK-636 

24055 

Notes: 

Bold value indicates calculation exceeds the acceptable RPD goal of25 percent. 

D Dissolved 
EPA U.S. Environmental Protection Agency 
J The identification of the analytc is acceptable; the reported value is an estimate. 
ftg/L Micrograms per liter 
RPD Relative percent diftCrence 
T Total 
T&E Test and Evaluation 
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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 calculated for the inside samples from Location 30412 because of the low concentrations of 

metals detected. The RPD was calculated for the purged sample collected fi·om the untreated well water at 

an exterior spigot (samples ORD-123 [Outside] 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 II 11g/L in this sample, compared 

to the estimated 17.4 !I giL 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 of25 percent. The T &E 

facility determined a total lead concentration of 69 11g/L in this sample, compared to the estimated 

52.6 11g/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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(-) SAMPLE COLLECTION FIELD SHEET 

Washington Coun~ Po~:fUse Study 
Latitude: · 3"1·!!{}1/; 
Longitude: ;qn J 

SampleNumber: ORD-1 
Sample Date: /trl+tzif" 
Sample Time: f!~o 

Tenant's Name: -· Tenant's Phone Number:_-====------

Pr<Jperty A<JW-ess: ___ ___,;54<'"""~--------------==-=--,---
Residen~owneroccupied: t' (, Wellsbaredwithotherresidence(s): Y..:S ~ 
Number of Occupants or persons supplied by well: _7{_,._ __ _ 

Well Depth: ~ 7 J I Pump Depth: WeiiAge:OIN.r .?S\...-s 
FlowRaieatHouse: FlowRateatPoU: O.f!L,IJ4;.., (r..,..) • 

Holding Tank MakeNolume: -:;::--;;;;J..;::5'"--'-;,"-"e.'.l~~'11.L/7> ______ ~------
Treatment System(s): e..nt{ ~PjPWJ rf/h v 

("") Sample Collection Description:------'----------------'--------
\.. ... 

( ) 
...... _ ...... 

PurgeTimeorVolume; LH1.fl4.1'qrd Jl~~d.,.:. {f";,e),.~J lJ"I! 6N•~ 
Sample Lo""tion Laboratory Analysis Number of 

Containers 
1 

Tap, Uopnrged Total Metals 
I 

l.m. 

Remarks: 

Photo Number: 
Sampler's Initial'-s:-'@=--

Sample Processing Preservative 

Unfiltere<l HNO,topH<Z 

Filtered HN03topH<2 

,topH<2 

o,topH<2 

Contaln~r 
I Tvne 

125mUIDPB 

125mlHDPB 

12SmlJIDPE 

12SmlHDPB 

GM-2 
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('' 
'·· ) 

/ ') ( 
' .... ,• 

( __ ) 

SAMPIJ!: COLLECTION FIELD SHEET 

Washlngton County Point of Use Study 
Latitude: ______ _ 
Longitude: _____ _ 

SampleNnmber: OlW-2_ 
Sample Date: !f?=l'[~IHJ 

Sample Time: -1'~~~~'-lr:t'----

Properly Identification Number: Study Area:----------

Owners Name: · \f) orersPhoneNumber: 

Mailing Address: 6- .{b. {Z ¥ - _ 
Tenant's Name: () ~-C V L Tenant'sPhoneNumber: ________ _ 

PropertyAddress:_2L.., _____________________ _ 

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; . 

Flow Raw at Honse: Flow Rate at PoU: 

Holding Tank Make/V olome: . ,. 
Treatment System(s): 

Sample Collection Description: 

Purge Time or Volume: f ''.fi'J"d. tC WI :VJ de; 
Sample Location Laboratory Analysis N"mberof · Sample Prooessing 

Tap, Purged Total Meluls 

;I; i I'" AU& • W"f"" 

Remarks: 

Photo Number: ---:-=-
Sampler's Initials: ?g 

Containers 

1 UniDtered 

1 Filtered 

0 un".o 

' l''uterea~ 

Well Age: 

Preservalive 

HNO,topH<2 

HN03 topH<2 

HNO,topH<2 

HNO,topH<2 

Container 
'I'YDe 

1:1.5 llll llDPE 

125llll HDPE 

125llll HDPB 

1:1.5 ml HDPB 

GM-2 
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~-) ( . 
SAMPLE COLLECTION FJELD SHEET 

Washington County Point ofUse Study 
Latitode: ______ _ 
Longitude: _____ _ 

SampleNomller: OliD-lO:Z_ 
Sample Date: l!!?.f'·tlff 

. Sample Time: -1Jf/l..!.&.,;t?z..... __ 

Prope~tr Identification Number: Study Area:-----------
Owners Name: Owners }'hone Number: _________ _ 

Mailing Address: ~ 1/ _ l 
Tenant'sName: S G E CJ Tenant'sPhoneNumber: _________ _ 

Prope~tr Address: · 

Residence owner occupied: Well shared with otherresidence(s): ---...,.------

Nmnber of Occupants or persons supplied by welh Children under 6 yrs: ____ _ 

Well Depth: Pump Depth: Well Age:--..--

Flow Rate at House: FlowRateatPoU: 'f.&/../ WIA LPzutctf) 
HoldingTankMalreNolume: ______________________ _ 

Tre~tmentSystem(s): _________ ~---------------

.(_) . Sample Collection Description: _______________________ _ 

C~>~at) cJ, 
PurgeTimeorVolume: J4.u,.n;d 3 1/1... WUf''j/ F'ii"Vnl /f;a4k1. 

Sample Looatlon Laboratory Analysis Number of Sample Processing PreS<rvatlve 
Containers 

Faucet, 1 Unfiltered HN03 topH<2 
Total Me!ltls Unpurged 1 Filtered HNO,topH<2 

Fao'ce)M m; • HN03 topH<2 
A nt 1 HN03 topH<2 

'Remarks: 

Photo Number: 
Sampler's Ioitial:-s:-'G~~,--

C_) 

Container 
TYoe 
125miHDPE 

125mlHDPE 

125mlFIDPB 

125mlHDPE 

GM-2 
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() 
· .... · 

~-··-·\ 

~~) 

( ) 
"'--·· 

SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 
Latitud~--------------

Sample~umhefb1DJJ.l03_ 
SamploDat~ 'f'/2 9 

JA:tngitude: -------- Sample Time: Jl 3 7 

:Property Identification Number: SlnjY Area: 

Owners Natne:/l fiJ 8\f""' Phone Number:;__ _______ _ 

MailfngAddress: 4 0 f\ 
Tenant's Name: C \?" Tenant's PhoneNwnber:·------------

Property Address: ____ -;}~---------------------------
Residence owner occupied: Well shared with otherresidence(s): ------------

Number ofOooupants or parsons supplied by well: Child< en under 6 }'It!: ---------

WeiiDuplh: Pwnplleptb: . WeliAge: __ -.--__ 

FlowRateatHouse: FlowRateatPOU: q.6L/rur"' {.f/,~) 

. HoldfngTankMake/Volwne: _______________________ _ 

TreatmentSysrem(s): __________________________ _ 

Sample CollectionDe.Scription: __________________________ ..:., 

Purge rune or Volume: !4. I '""' S!lu {:).~4{1s-,.,.:...,l-~s t..f:ft •'"H> ~ I!&( •atC '7 I . I 

Field Parameters: 

Temperature ("C): IS,l/1' ORP(mV): 

Conductivity (!'8/cm}: /{(,,_ Test Kit Results: 

pH: (-').'>I '"' AA. - /..'7/J Hardness: 

TIJS (mg/L): II'..!· - Free Chlorine (rog/L): 

DO(mg/L): 919. '' (,ff,•r-t) Total Chlorine (mg/L): 

Remarks: 00 V!.fJ /- c q {.7,~of ~r&:.fl V. 

Photo Number: ---:: 

Sampler's Initials: -.!!~7----

2$'.?,(, 

<6''7.e ~A 
,.,,f-,~e.J-~r 

tf/./. 

GM-2 
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'(fA.G"SS" 

C..) 

( } 
-....._, .. 

,,.,~-, :?1.!. ln.~ 
Cuff~ J'~ ~;$ f 

I. Home (describe: name, address, phone number, ID number, mine area, etc.) 

. . ~l~..&{ 
2. w~ inforination(describe: location, depth, con~ondetails, Jzer,M"!.~J;;;; 4'c{J 
andgplll, maintenance do etc. 111-«w ruv-tfS1 1<P<t~rl!//,.~) -/1 · 

lr:u:a-h,N ,.f l:u :J~~>olf./!.- ku5>e_, ""-'7'51-r-dur-
pr~-t~fl; etc.) 

i1.1.- f.wu.re.~ '15'-3oJ'qf, 5'5"rsi/o.ft ot+Lt.?e/1: 2S'· 'Jv.,.,_(
1 

vt.a,,.,-
4:Plumbing (describe: datefage, specifY copper/galvanized/plastic, repairs dono, etc.) 

<j '/ .,.~ I rvc. 
5. Water softener (describe; connections/faucets, maintenance done, etc.) 

/Vvne 
6. Ex:istingwaterPoU treatment (describe:~ carbon filt~other PoU unit-
specit'y, type and size of waterline connection, nance done and cost, homeowner 
satisfaction, etc.) 

Be.J+e r- ~"' ~ ~~"'( .6w'11k.$ 
7. Flow mte (describe: measure sink faucet gpm and pressure, measure PoU filter sinktap 
gpm, homeowner comments, etc.) ~o $~ ~ ho~e.-r · · £ ~' . JiM ,,v.., tA hos.e 

i"'o e•.,. , . 
8. Ice cubes (describe: ice ttays, icemaker, quantity used, etc.) - n./.. c.JI,:J'"'"' .{'; j.Jt...- .. .fo 

- I /. ../..... . R.M't:r"·hv ..f'w- I C<. 

}ce 1114qlfe. I Lt?e /)/ <!"( I f,Metvhe. I j/!1 rer ~I,. Mll.du-;,;~, 
9. Septic tank (descn'be: location, type, maintenance, homeowner comments{ etc.) 

(ri9.,f- ,...p.. kN>cv, C.9vtt<d-l- 1 Jl'uf~,t~fl,dcf -.Fo<-/t:. R'yi'P oM. 
10. Other homeowner comments (descn'be: alternate contact infonnatio~ well water 
problems, bottled water problems, preference for PoU unit, any other 
complaintsfcompliments/comroents, etc.) 

IJ9ou(J IJAe l.q)f4- P&..u Mle_ 

I 

GM-2 
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() 

Property Identifioa 
• Owners Name: 

SAMPLE COLLECTION FIELD SHEET 

-

Tenant's Name: ..._;_, Tenant's Phone Number._.__. ________ _ 

l.'ropezf;Y Address: -

Residence owner occupied: l1f5 Well shared with other resldence(s): --------

Number of Occupants or pers~ns supplied by well: S Children under 6 yrs: -'VL.<::__ __ 

WeiiDepth: ? PumpDepth: ?' Wel!Age:-<o.? __ _ 

FlowRateatHousJ': FlowRateatl'oU: =-~~"' t £L/J, .. ,;,., 

HoldingTankMake/Volume: __ ~7---------------'----
TreatrnentSystem(s): ___ _J_J~l!'Ur-------------------

( •.. ') Sample Collection Description: ______________ .:_ _______ _ 

' / ..... 

(~) 

l'urgeTimeorVolume: ·~ /J,AtfPtiRGr:i!::J ~o:r /O"t hour$ 
I 

Sample Location Laboratory Analysis 

Faucet Total Metals Unpurged 

Faucet, . 
Unpurge<l 

Remarks: 

Photo Number: -----,~-
Sampler's Initials: ~ 

Number of 
Containers 

I 

1 

Sample Processing Preservafl"ve 

Unfiltered HN03 topH<2 

Filtered HNO,topH<2 

HNO,topH<2 

HNO,topH<2 

Container 
Type 

125m1HDPE 

125m1HDPE 

125miHDPE 

125miHDl'E 
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SAMPLE COLLECTION FIELD SHEET 

Washington Conn~ Point of Use Study 

~:::~ !4~;!{i/lG~,, 
SampleNumber: ORD-101_ 
SampleDate: Jq •/!i-o9 
Sample Time: elfj:J. £ 

Property Identification Number: , f}fJ"dy Area:-----------
Own~ NIID!e: A'<;;),..- [~ Owners Phone Number: _______ _ 

Mailing Address: (!} 
Tenant's NIIDle: 755' Tenant's Phone Number:-----------

Property Address: ~ "(;2 _ 
Residence owner occupied: U Well shared wiOt other xesidence(s): ------------

Number of Occopants or persons supplied by well: Children under 6 yrs; _____ _ 

f. 
Well Depth: Pump Depth:------ Well Age: ____ _ 

Flow lWe at House: Flow Rate atPOU: -------

HoldingTankMake!Volume: _______________________ _ 

Treatmen!System(s): ___________________________ _ 

SIIDlpleCollection·Descrip!ion: ---------------------------

Pwge Time or Volume: __ <? ..... .~.t1l=lfi/.!Jj, _,J.,'ir....-lf'-..,---------------------

Freid Parameters: 

Temperature ("C): 1~.,1SS 
Condnctlvlty (iiSfcm): 5)7 
pH: &.. 7 I 
TDS(mg/L): 

DO(mg/L): q?c,.~ ~ l 7'1. 'l 

Remarks: 

Photo Number: ---;;-, 

Sampler's Initials: &~ 

ORP(mV): 

Test Kit Results: 

Hardness: 

Free Chlorine (mg/L): 

Total Chlorine (mg/L): 

I&:JJ_rs 

161.7 A'\IL 
Altd lhs~-1 , 
J.JrJ. A..o ... --f. 

GM-2 
142/323 

I 

I 
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'fP/1-:t:D 
').ott?J>'t 

/b- Fl-o '1 1 $ ~e;o ~ (1,• ~-~ ltJ-te -o'7@; l?oo 

...... Pn<.ile~ ('"/(;.>73 ::l.IIJ· /JaJ,"7 
:I_Cutqndpastejrom the Shaw fte/tlshee~ Forms 3-5 and 4-5: extract the field analytical 

".;tliitq.elements and combine imo one tlatasheet, 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 tabular fonnat]. 

SAMPLING AND ANALYSIS OF HOUSEHOLD 
WELL WATBRINMlNEWASTEAREAS 

Homeowner IntelView Data Checklist - Draft 10/5/08 EPAR7 
Drinking Water Well and Existing Point of Use (PoU) Treatment Unit 

number, 1D nuniber, mine area, etc.) 

iDlbrmation (describe: location, depth, construction details, driller, date, pump hp 
and gpm, maintenance ~Wne, etc.)· g '- ,~ ff 

lot~J-ft4V7$ N/W ~u.e---~f--hMJe:/7-fl.f!f. ~-e-. "1):-7$ r~~';, ~us( 1eo? 

( ,, 
'·. ) 

C .. l 

3. Pressure tank (describe: yolume, gauge prpe on and pri!S~e otl'Jetc.) 
· (/llf'lbW/1 1 burNd U11dt~d /ltt:-r we(/ fet.!e/ 

4. Plumbing (di!Scribe: date/age, specifY copper/galvanized/plastic, repairs done, etc.) 
Syrf. d!J1 . 

5. Water softener (describe: connections/.flrucets, maintenance done, etc.) 

'N~t 
6. Existing water PoU1reatment (describe: EPA Culligan carbon filter, other PoU unit
specifY, type and size of waterline connection, maintenance done and cost, homeowner 
satisfuction, etc.) 

/lf"vze 
7. Flow rate (describe: measure sink fuucet gpm and pressure, measure PoU filter sinktap 
gpm, homeowner comments, etc.) 

gz.;"";vt 
8. Ice cubes (describe: ice trays, icemaker, quaotityused, etc.) 

/. 
1 1'&t.'f1' - .2.-3 4-w-ys /wet!{!; 

9. Septic tank (descn'be: location, type, maintenance, home.owner comments, etc.) 

fi'OVIf '(.taJ 3t~ .f!+ ~ iurtse; C(;l1(;1'4-e. W/ efh~,".t.f!dl 
10. Otber homeowner comments (describe: alternate contact information, well water 
problems, bottled water problems, preference fur PoU unit, any other 
complaints/compliments/comments, etc.) 

L/t.es. ~ ko~ l.cb,~ 

I 
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SAMPLE COLLECilON FIELD SHEET 

~s;=~on J;:: P;ofUse Stud: 
Longitude: -Jil 1 
Propeey Identification Number;_ 

Owners Name: 

Tenant's Name:. _____ _, ___ _ 

Properly Address: Si}rtllt. ., r€1,. lf.,. . 

SampleNnmber: ORD-3_ 
Sample Date: lt?-l?...pCf 
Sample Tlme: 11/<fo 

Residenoe owner occupied: ___jj£S__ Well shared with other residence{s): --------

Number of Occupants or persk supplied by well: ?- Cbildren tmder 6 yrs: -------

Well Depth: ::> :> o Pmnp Depth: IJ.Oo Well Age: ....,'J.~j')"'---
Fiow Rate at House: low Rate atPoU: (} tb L/"'" ,1111 

I! 

Hold~ng TankMake/Volume:.-:::---.::'3'::19.7"'-L-'7\~:---------------
TreatmentSystem(s): 6-tt/f"t"J•q. {;.;Ike 

Sample Colleotion Description: ___________________ :.__ ___ _ 

PurgeTimeorVolume: Ul'lf~l"V.eJ/. C.,. &Ur7. 

Sample Lo~:&Uon Laboratory Analysis Number of . Sample Processing Preservative Container 
Containers ~e 

1 Unfiltered HNO, to pH <:l 12SmiHDPE 
Tap, Unpurged Tolal Metals 

I Filtered HNO.topH<2 125miHDPB 

• 

I 

' i 

I ~ HNO.topH<2 12Sm1HDPB j 
-... .,, ·~ 

·--

Remarks: 

Photo Number: .---:;;-;;;.-
Sampler's Initials: ~ 

I 
HNO.topH<2 12~m1HDPB I 

GM-2 
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SAMJ>U COUJl:CIION FIELD SHEET· 

Washington County Point of Use Study 

Latitnd~--------------Longitnde: _____ _ 

SalllpleNnmber: ORD-4 __ 
Sample Date: /O 'f%a<j' 
Saruple Time: I !?"""dif? 

Property Identification Number: Study Area:--------,--
Owners Name: / Owners Phone Number: 

Mailing Address: p;JJ ,. lfl 'b .Sf;1ti} · 
Tenant'sName: ;iJ££ O I tenant'sPhoneNwnber: ________ _ 

PropertyAddress: ___ ----'-------------------

Residence owner occupied: Well shared with other residence{s): --------------

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

Well Depth: Pmup Depth; Well Age:----

Flow Rate at House: FlowRateatPoU: 0, G:, L lu.t,""vt. 
I 

Ho!dingTankMakeNolwne: ______________________ _ 

Treatment System(s): ---------------------------------

( ·,) Sample Collection Description:------------------------
·-....~····/ 

.· l 
~ ! 
'---' 

Purge Time or Volume: :J.& r 

Sample Lo<ation Laboratory Analysis 

Tap,Porged Total Metals 

Tap, Purged . 

Remarks: 

Pbotu Number: --...,.-
Sampler's Initials: 4(&'t.l--

Number of 
Containers 

I 

I 

L 

1 

Sample l'rocoss!ng Preservative 

Unfiltered HNO,topH<2 

Filtered HNO;, to pH <2 

HNO,topH<2 

HNO,topH<2 

Container 
I Tvne 

125m!HDPE 

125miHDPE 

12Sm!HDPB 

125mlHDPE 

GM-2 
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(_-,) SAMPLE COLLECTION FJELD SHEET 

Washington Conoly Point of Use Study 
Latitude:------
Longitude: __ ~---

Sample Number: ORIJ...104 
Sample Date: /Oi9-c!Z
Sample Time: l'fi1P 

Propeey Identification Number: Study Area:----------

Owners Name: ~ . Owners )bone Number:·--------~--
Mailing Address: 1/l A... A> I~ . 

Tenant's Name: . 'u~ --q "' 
ProperlyAddress: ___ 7 __ ~-L~-------~------------
Residence owner oceupied: Well shared withcother residence(s): --------

Number ofOceupants or persons supplied by well: Children under 6 yrs: .-----

Well Depth: Pump Depth: Well Age: ___ _ 

Flow Rate at House: Flow llijte at PoU: f.! L./ M1 ;1 

HoldingTankMake/Volume: __________ ~-----------
TreatmentSyatem(s): _________________________ _ 

( --) Sample Collection Description: ______________________ _ 

'-....... · 

( ) 
'----~~ 

Pw:ge Time or Volume: Ut1pv1a lQ fk /o lt«. 

Sample Location Laboratory Analysis 

Faucet, Total Metals 
.Unpurged 

Faucet, 
Unpurged 

Remarks: 

Photo Number. ----,-,~-
Sampler's Initials: -G!i!!;<f$<;,;>-__ 

Number of Sample Processing 
Containers 

I Unfiltered 

I Filtered 

I 

1 

Preservative 

HNO,topH<2 

HNO,topH<2 

I ""''0, to pH <2 

O,lopH<2 

Container 
I Type 

125mlllDPE 

125mlllDPB 

12SmlllDPE 

125mlllDPE 

GM-2 
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SAMPLE COLLECI.'ION FIEIJ> SHEET 

Washington County Point ofUse Study 
Latitude: ______ _ Sample Number: ORD-105 . 

Sample Date: /0 -/9'·0}' 
Longitude: ______ _ Sample Time: / '7:>-0e::> 

PI9perty Identification Number: Study Area: 

Owners Name: 
0
owners PhOrte Number; 

Mailing Address: A'?' 

Tenant's Name: Tenant's Phone Number:-----------
Property Address: ___________________________ _ 

Residence owner occupied: Well shared with otherresidencc(s): ___ ..:._ _______ _ 

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

Well Depth: Pump Depth: Well Age: ____ _ 

Flow Rate at House: FlowRateatPOU: :'[, f L !J,-;/., 
. ' 

Holding Tank Make/Volume: ______________________ _ 

TreatmcntSystem(s): __________________________ _ 

Sample Collection Description: __________________________ _ 

PurgeTimeorVolume: :AP ~:n 

Field Pan~metel'5: 

Tempoi-ature ("C): 

pH: ~2?;'. 

IDS(mg/L): 

,\'hoto Number; ---:-:::. 

Sampler's Initials: __{Jf?:, 

ORP(mV): { 

Test Kit Results: 

lrardness: 

Free Chlorine (mg/L): 

'otal Chlorine (mg/L): 

tyo,lo 

GM-2 
147/323 

! 

I 
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_. ..• ") [Cutandpaste.frum the Shaw jieldsheets. Fonns 3...5 and 4-5: extract the .field analytical 
, . data elem811/s and combine into om datasheet. as page 2 below. This page I listing 

.· . ~ 
(.) 

( J '-.... ___ .... 

replaces entirely: Fonns 1-5, 2-5, 3-5 and the balance ofFonns 3-5 and 4-.5 •. Put i111o 
similar trilmlar format]. 

SAMPLING AND ANALYSIS OFHOUSEHOW 
WELL WATERINMINEWASTEAREAS 

Homeowner Interview Data Checklist - Draft 10/S/08 EPAR7 
Drinking Water Well and Existing Point ofUse (PoU) Treatment Unit 

name, address, phone IIUlllber, ID number, mine area, etc.) 

location, depth, construction details. driller, date, pump hp 
and gpm, m~ellfJilce done, etc.) J 

'J. f'(- df lf"~ f- 5/)'11! a.l lY<-t//Qr t ct.aoff; ('U.._,"'t.)t:7ot{- 1 ~C)'fr-S <Jfcf 
,_.0 JM.PI•"ff4t4HU - fN't~:r.t.tH. 'btt;z}r W:pWd/!J:;. -;).,;>~ 

3. Pressure tank (descn"be: volume, gauge pressure on and pressure o~ etc.) ItS ~<:l 

-'3t/p•·7fJ SOfc/-clt 1 £1 6'Pf- b!JC!vl/t..fo .(Jf'fl 

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

. jtf3S'yr~? r . Cofr)l--{' I vtew u0f-~uk ~lc.~ly"' -:Jo 
5. Water softener (describe: connectionslfiuwets, maintenance done, etc.) · 

6. Existing water PoU t,;;~~n1{ describe: EPA Culligan carbo~ filter, other PoU unit -
specify, type and size ofwaterline connection, maintenance donp and cost, homeowner 
satisfaction, etc.) 1 1 

, n II 
L , l&,b Cu ( fcj4-£? 'hi ('fer 

7. Flow rate (describe: measure sink filucet gpm and pressure, measure PoU filter sinktap 
gpm, homeowner comments, etc.) I r if-r e {.p s/cA.q 

8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

1 ~s- - 1-l_ rer- ky 
9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

~1~0.\-~s+ c;1h J- Lwvte- 1 JM.tlal -h>~-~ wf /RHU. .fM& 
10. Other homeowner comments (describe: alternate contact infurmatlon, well water 
problems, bottled water problems, preference for PoU unit, any other 
complaints/compliments/comments, etc.) 

s ... HAle£ 

1 
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SAMPLE COLLECTION FIELD SHEET 

;;::!O~ .) /,TV I I I 
Lo "tud .... ·" -u il .... rs Dgl e:-

• -' "'' t Study Area: · 
·Owners Name: 

u Tenant's Name: _________ _ 

Property Address: .J'~ ~ 

· SampleNumbe~: ORD-5_ 
Sample Date: h-a& 't:!>''f' 
Sample Time: "aa #p 

Residence owner occupied: 5"' Well shared with other residence(s}: --'-M,.,O:._ ___ ~ 
Number of Occupants or persons supplied by well: :s-"' Children under 6 yrs: 0 

( lj 
Well Depth: ;;) lf 11 Pump Depth: Well Age: '/ VrS 

FlowRateatHouse: FlowRateatPoU: / 1fL,f .... :Vl f1'.p)' 

HoldiugTankMake/Volume: __ ""l-"-'fl7i{J:I.l.'JLLf.n-,......-:---------------
Treatment System(s): ~ll!J"~ /!;j&r-

(._) Sarnple.Coliection Description:----------------------

(_) 

Purge TuneorVolume: ___ ...:):~);...tM~fltL. ________________ _ 

Sample Ll>catlon Laboratory Analysis Number of 
Contalners 

I 
Tap, Unpurged Total Metals 

1 

A!lee&ia mt.li llq 
I 

Remarks: 

Photo Number: 
Sampler's Jnitials.-:..-.,y5m:!!~--

Sample Processing Preservative 

Unlil!ered HN03topH<2 

Filtered HNO,topH<2 

..... HNO,wpH<2 

HNo3 ropH<2 

Contaioer 
'I'Yil• 
125 Dli IIDPll 

125miiiDPE 

125mlliDPB 

125 Dli IIDPE 

GM-2 
149/323 

I 
l 
I 

II 
' I l ! 

I 
i 

I 
i I 
I : 
I i 

l I 

l 
l 



() 
·.. .•· 

SAMPLE COLLEcriON FIELD SliEEl' 

Washington County Point of Use Stndy 
Latitude: _____ _ 

Longitude:,.------

SampleNnmber: ORD-6_ 
Sample Date: 1()'·.1..4-ofJ} 
Sample Time: 11foJh 

Properly Identification Nlllllber: Study Area:----'-------
Owners Name: Owners Phone Number:.__ _________ _ 

Mailing Address: t.:' ~ #-A z 
Tenanfs Name: SiLl" fJhV "':rTenant's Phone Number:---------
PropertyAddress: _____________ 7"""' _________ _ 

Residence owner occupied: Well shared with other residence{s): --------

Number of Occupants or pers<!DS supplied by well: Children under 6 yrs: -----

WellDepth: PumpDepth: WellAge: ___ _ 

FlowRateatHouse: lowRateatPoU: ;t};?-/.2tjvu.~ 

HoldingTankMakeNolume: _____________________ _ 

TreatmentSystem{s): ________________________ _ 

( ) SampleCollC?tion Description: ______________________ _ 
.. , ... ~· 

\ ) .. _ ,... . 

Purge Time or Vo!UJ1le: __ __,7~)...!!!!/t.Jr'4-------------------

Sample Loratlon Laboratory Analysis 

Tap, Purged Total Metals 

. 

Tap, Purged .tice&c 1& J 
. . 

Remarks: 

Photo Number: ,---__.,~-
Sampler's Initials: {j3 

Number of 
Containers 

I 

1 

' 

Sample Processing Presen>atlve 

Unfiltered HNO,topH<2 

Filtered HNO,topH<2 

HNO,topH<2 

HNO,topH<2 

Container 
• Tvne 

125m!HDPB 

lZSmlHDPB 

l2SmlHDPB 

l25mlHDPB 

GM-2 
150/323 

I 
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SAMI'LE COLLECTION FIELD SHEET 

. Washington County Point of Use Study 
Lqtltude: ______ _ 
Longitude: _____ _ 

SampleNumber: ORD-106 
SampleDate: //7-~ 
Sample Time: ..~,i'A.t:.7..1~2"---

Property Identification Number. · Study Area:-----------
Ownern Name: r (?fl.Sl"~ners Phon~ Number:. 

MailingAddress: ?b);:_. 
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 wen: Children under 6 yrs: ---~-

Well Depth: Pump Depth: Well Age:-----,--

Flow Ram at House: Flow Rate at PoU: lf, J. L..j 1A4;rq {4.,{ t?f) 

HoldingTankMake/Volume:_,. ______ -'----------------

TreatmentSystem(s): _____________ --:------------

Sample Collection Description:------------------------

Purge TimeorVolwne: ___ .:._ ______________________ _ 

Sample Location Laboratory Analysis Number of 
Conminers 

Faucet, 1 
Total Metals Unpurged 1 

Faucet, • 
Amtuismi'f Unpurged 

Remar~: 

Photo Number: 
Sampler's Initi~l--s:---c(,,.-'(5.:;>----

Sample Processing Preservative 

Unfiltmed :aNO,topH<2 

Filtered :aNO, to pH <2 

:aNO, to pH <2 

:aNo, to pH <2 
-

Container 
Type 

12Sm!HDPE 

12Sm!HDPR 

125m! HOPE 

12SmllJDl'E 

GM-2 
151/323 
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i 
i 
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SAMPLE COLLEC'l'lON FIELD Sll&E'f 

Washington County Point of Use Study 
Lafflnd~---------------

Longltnde: -----------

SampleNmnber: ORD-107_ 
Sample Dahl: to- :1.0-(P'f 

Sample Time: ...JOIL· ...!."1!../LL-----

Property Identification Number: Study Area:-------------

Owne,..Name: 12;,1) ... S Owne,.. PhoneNwnber:~--------
MailingAddress: &€ "' 
Tenant's Name: Slr / · Tenant's Phone Nmnber: --------.......,,----

.Property Address: _______________________ _ 

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

Number of Occupanfll or persons supplied by well: Children uoder 6 yn;: -------

Well Depth: Pomp Depth: Well Age;-----

Flow Rate at House: Flow Rate at POU: -------

HoldingTank:Make/Volome: 1 

Treahnen!System(s): ---------------'----------__:___-

Sample Collection Description: __________________________ _ 

Purge Time or Volume:-----------------------------

Field Parameters: 

Temperature ("C): /~~I 
Conductivity (J!S/cm): SI'S~ 
pH: (.,, 7 '7 

TDS (mg/L): ..,.,_....-

DO(mg/L): :7 <.7?: 'l'f' . 

Remarl<s: 

Photo Nwnber: --,....,,., 

Sampler's Initials: <::f@ 

ORP(mV): 

Test Klt Results: 

Hardness: 

Free Chlorine (mg/L): 

To!al Chlorine (mg!L): 

.:> >9, .:( 

'5Z~9 -./L 
JJ()/. "·'"'. j 
AJoJ ~ •. ...1 I 

GM-2 
152/323 
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[Cut and paste from the Shaw fiekhheets. Fonns 3-S and 4-5: extract the field Qflalytical 
data elements and ccmbine into one datasheet, as page 2 below. This page 1 listing 
replaces entirely: Fonns 1-5, 2-5, 3-5 and the balance of Forms 3-5 and 4-5. Put into 
similar tt:ilmlar fonnat]. · 

SAMPLING AND ANALYSIS OF HOUSEHOLD 
WELL WATERINMINEWASTEAREAS 

Homeowner Interview Data Checklist - Dndt 10/5/08 EPAR7 
Drinking Water Well and Existing Point ofUse (PoU) Treatment Unit 

name, address, phone number, ID number, mine area, etc.) 

2. Well information (d!:scn'be: location, depth; construction details, driller, date, pump hp 
. and gpm, maintenanc;: ~ne, etcj Jl .I 1/ 1 1a>S 

f:A.ufl&o' :J~o', f?INPJ./1 if' £1-•IH,_y I O'll'tu&t...; , Jo~pv<-< 1 ::U... ty. 

/ •. 

\__ ) .. ~ .. 

C._) 

3. Preke tank (descnlle: volume, gauge pressure on and pressure off; etc.) 

{.Ji ~"!. Lf~ r~: 1?./Jf- l&tJm,. "$t?fj""'( 
4. Pluny_,ing (descri)l;: date/age, specify~pper/galvanized/plastic, repairs.done, etc.) 

hf;vse_ tr-/1 ,;. ~5 . 
5. Water softener (describe: COjJilections/fuucets, maintenance done, etc.) 

~~ ~~-~~~ 
. 6. Existing water PoU treatment (describ~A Culligan carbon fiiteb. other PoU unit
specify; type an~ size ofwaterline connection, Jttlilntenance done iilnf'Cost, homeowner 
sati~¢_9D, etc.~ ; 

;t;"foo;t!,.. ..s;,;f' 

7. Flow rate (describe: measure sink fimcet gpm and pressure, tneasurePoU :filter sillktap 
gpm, homeowner commems, etc.) 

1.{, :Ll-Jh?t-r @/Ctta~f /. rl"L./h-1:., ~ 'ict-1'> 
8. Ice cu~s (describ~: ice trays, idmaker, quantity used, etc:) • 

fct_ "1Y4j.s / /-2- ;wrd/ · 
9. Septic tank {d~cribe: ~o9lion, tyge, )llllintenance, homeowner comments, etc.) 
~ c~?t-0"01, ~;;.,r4_ .1/0vJe... 

10. Otber homeowner comments (describe: alternate contact information, well water 
problems, bottled water problems, preference for PoU unit, any other 
complaints/<:ompliments/comments, etc.) 

/<,'/)$. /,f<e ,y.. 

1 
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SAMPLE COLLECTION FIELD SHEET 

Washington CoontyPoiot ofUse Stody .Samp1eNUDiber: ORD-7 /or<V-7 ~ 
Latitode: -:f!t m Sample :bate: /I!J-l.tJ-iif 
Longitude:; 0 p7 Sample Time: !o <f8 

Owners Name: 

Tenant's Name:--===---,-----
Property Address: __ ..:.2.:;uti.e.._ __________________ _ 

Residence owneroe<:npied: Well shared with otherresideoce(s): --------,;::-----

NlliXlbor of Occupants or persons supplied by well: · Y Children under 6 yrs: _..<D::o-__ _ 

Well Depth: ::2. L/0 / Pump Depth: ;;2cp I Well Age: 

FlowRateatHouse: FlowlWeatPoU: }','{(.. L/t--.,:4 
I 

S:vo 

HoldingTankMake/Volume: 3° :nl l (Jt.fiii4Pj .. · .. 
Treatment Systero(s): L ... II!:J ..... .f..; ft.,.; 

( ) Sample Collection Description:------------------------
... 

Purge Time or Volume: U .. -JW"'JJ .fb..c } a. -t- /..u,., 4 

-~ 

Sample :Location Laboratory Analysis Number of Sample l'rocessing l'r"'ervative 
Containers 

)''J.... Unfiltered HNO,topH<l 
'rap, Unpurged Total Metals )'2. Filtered HNO,topH<l 

HNO,topH<l 

•"I'• v 
HNO,topH<l 

:Remarlls: 

Photo Number: 
Sampler's Inili~l--s:---,G""$1'r---

C.. .... 

i:;;~fner 

125IDIHDPB 

12Sm!HDPB 

'125m!HDPB 

12Sm!HDPB 

GM-2 
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SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study Sample Number: OliD-8 /tJI<J)-B ~ 
Latitude: SampleDate: ~'O"T 
Longitude: SampleTime; ~ 

Property Identification Number: Study Area:-----------

Owners Name: oWners Phone Number:'--,.--------

Mailing Address: 
1 Tenant's Name: ~ f2D- Tenant's Phone Number:----------

Property Address=--7)-d-~=------------------------
Residence owner occupied: · Well shared with otherresidence(s): --------

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

Well Depth: Pump Depth: 

Flow Rate at House: low Rate at PoU: 

Holding Tank Make/Volume: 

Treatmeut System(s): 

Sample Collection Description: 

Purge Time or Volume: /(] 
I 

m,"nd-... -, 

Sample Location Laboratory Analysis Number or Sample Prooesslng 
Containers 

/"-.. Unfiltered 
Tap, Purged Total Metals 

/:>.... Filtered 

...+-
" '' '<'i-. 

' Remarks: 

Photo Number: 
Sampler's Initials:-:--;Cr&o--

Well Age: 

Preservative 

HNO, to plt <2 

HNO,topH<2 

. •~nll' <?~ 

_.., <2 
..... --=--

Contaiuer 
Tvlle 
125m!HDPE 

125m!HDPB 

125m!HDPE 

l25m!HDPE 
-------' 

GM-2 
1551323 

J 
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I I 
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SAMPLE COLLECTION FJELD SHEET 

Washington County Point of Use Study 
Latitude: . 

SampleNumber: ORD-108_/oR.J>/t'.ffi 
SampleDate: fo·)a·o"l . ~: 

Longitude:· _____ _ SampleTime: [oYg 

Property Identification Nmnber: · Study Area:-----------
Owners Name: Owners l.'hone NwnbCr: ·------------
MailiugAddress: ________ -:;::----------------

Tenant's Name: rzD-{enant's Phone Number: 

Property Addl'ells: Sf£ V 
Residence owner occupied: Well shared with other residence(s): --------

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

WellDeptb: PumpDepth: WellAgi>: ______ _ 

Flow Rate at House: Flow Rate at PoU: :2, BV Lju4 .". f 

Holding Tank Make/Volume:----------------------------

TreatmentSystem(s): --------------------'--'------
I 
I 

( ) Sample Collection Description:------------------------
' . ..... ' . 

I 
I 
I 

C .. .l 

PurgeTimeorVolume: J:twne4. /!,.,... h + ks- · 

Sample Location Laboratory Anal)'sis 

Faucet. Total Metals Unpurged 

Faucet, . 
Unpurged 

Remarks: 

Photo Number: .--=:--
Sampler's Initials: ---4S 

Nmnberof Sample Processing Preservative 
Containers 

~~ Unfilrered HNQ,topH<2 

~').._ Filtered HN03topH<2 

I HN01 topH<2 
1 HNO,topH<2 

Container 
'Type 

l2Sm!HDPE 

125m!HDPB 

125m!HDPB 
I 

12Sm!HDPE I 

GM-2 
156/323 

I 
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SAMPLE COLLECTION FIELD SHEET 

Wasbinilton County Point of Use Study Sample Number: O:IU>-109 _ bRJJ-107/]> 
Latitude: SampleDate: /<>-;;1..,•07 fv 
Longitude: sou{pre Time: I I o7 

Property Identification Number. Study Area:-----------, 
Owners Name:_ Owners PhonoN umber.~--------

Mailing Address: . ~ 

Tenant's Name: s<?f: 0 gv Tenanrs PhoneNwnber: _________ _ 

!7operty Address:_--._,_,_E--"'------------------------
Residence owner o~cupied: Well shared wilholherresidence(s): ___________ _ 

Nnmber ofOcclipants or persons supplied by well: Children nndor 6 yrs: -------

Well Depth: Pump Depth:------ WeUAge: ____ _ 

Flow Rate at House: Flow Rale atPOU: ______ _ 

HoldlngTankMake/Volnme: __________ ~-------------

TreatmentSystem(s): ---------------------------

·Sample Collection Description:---------------------------

PtngeTiroaorVolume: 11 VVI~H .. +es 

Field Parameters.: 

Temperature ("C): ftM<'t ft./.! f 
Conductivity (flS/cm): 6, ~ lftfo l(3[3 
pH: 

TDS(mg/L): 

DO(mg/L): 

Remarks: 

Photo Number. ----rfl 
Sampler'sinitials: ~ 

I IJ-;J:. /_ {Sj .l 

-
1/jo/f;_crt; 

ORP(mV): 

Test Kit Results: 

Hardness: 

Free Chlorine (mg/L): 

Total Cblorine (mg/L): 

/5:2..'1 

I 

. j 

GM-2 
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[Cut and pt:ISfe from the Shaw fteldsheels. Fonns 3-5 and 4-5: extract the field analytical 
data elements and combine into one datashee~ as page 2 below. This page lllsting 
replaces entirely: Fonns 1-5, 2-5, 3-.5 and the balance ofFonns 3-5 and 4-5. Put into 
similar tabular format] 

SAMPLING AND ANALYSIS OF HOUSEHOlD 
. WElL WATERINMINEWASTEAREAS 

Homeowner Interview Data Checklist - Draft 10/5/08 EPAR7 
:orlnking Water Well and Existing Point ofUse (PoU) Treatment Unit 

name, address, phone number, ID number, mine area, etc.) 

information (describe: location, depth, construction details, driller, date, pump hp 
Hod gpm, maintenance done, etc.) '? }. 

111u.1;v..~ .l- 111 ... f)'l·~~').f.{tJ 1 , fu"'7 di.J!{'Obo~ w"'~ ..,fBo" Y"~qP"' f"'wr= 117.?1,_, · 
3o 'I'T ~~~;,.l?t'w>U7~ olc.t {l; Clt~t'>, /p t;ol 

3. Pressure (describe: volume, gauge pre!!sure on and p~sure ofi; etc.) 

~O ,9$t f e t,.,l(~ er f.~li "3tr;. :9.;- .,{lf / 
4. Plumbing (describe: date/age, specifY copper,vanizootPiastic, repairs do11e, etc.) 

'!i/l. yp~ ck11 fY& 1 vt.o rtptJ;~ .5 

5. Water softener (describe: connections/faucets, maintenance done, etc.) . ) . 

l,. l Vtt;> {e>~ 

c .. 

6. Existing water PoU treatment ( descnbe~ A Colligan carbon filt§>-, other PoU unit -
specifY, type and size of waterline connection, llllUmenance done and cost, homeowner 
satisfaction, etc.) . P, {'/e.r ,'PI re~~; r.:-l.l,.I["'Pl 

&!< -bL(f- 5/0I.j) /};&w r,-~ . 
7. Flow rate (describe: measure sink fuucet gpm an~p'ressure, measure PoU filter sinktap 
gpm, homeowner comments, etc.) 

u~L./wt.<.. ~ cq''&ut -rozr 1 ':1. $ 'll/1447~.-t. 6b ./J.4-
s. Ice cubes (describe:~cemaker, quantity used, etc.) · · . 

9. SepticU~!es!:ffoJ:;:;:, taintenance, homeowner comments, etc.) 

Pat~ var.J.-wt?f /J~e+€. w; f!t-t<,'uf#le/ 1 u<> , ... wl..iu<i<-..:e. 
10, Other homeowner comments (describe: alternate contact infmmation, well water 
problems, bottled water problems, preference for PoU unit, any other 
complaintsfcompliments/comments, etc.) 

1 

GM-2 
158/323 

j 

I 
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SAMPLE COLLECTION FIELD SHEET 

Washington Q>J1o1y Point of Use Study 

Latitnde: '!ltJ 1 f'"~~ 
Longitude: - qo "1 7% 

SampleNumber: Olm-110 
Sample Dahl: !o-dc:>'a9 
Sample Time: l.S::J S: ' 

Property Identification 

Owners Name: 

Tenant's Name: ..--- Tenant's Phone Number: ___ .==-----
Property Address: $q·"1<t L . 
Residence owner occupied: ~ Well shared with other residence(s): -~.N~(;;);L.. ____ _ 

,.-
Number of Occupants or persons supplied by well: S Children under 6 yrs: _'(?.>.<..---

7 
Well Depth: --"~'----=c-

Flow Rate at House: 7 Flow Rate atPoU: 

7 Pump Depth: ~ . Well Age: 

2 1 (, L /u .. ,:4 

&.ve-s. 
' 

Holding Tank Make/Volume: ..b A.- I Jctm ..... e&. ... W 
/ ;r I 

Treatment System(s): __:_· ~"""'""""~------------~-------

Sample Collection Description: ______________________ _ 

Purge Time or Volume: (.,/~>c.uf:Je£ .£.,., /J..+ /.u..ws 

Sample Location Laboratory Analysis 

Faucet, 
Unpurged Total Metals 

Faucet, . 
Unptttgad 

Remarks: 

Photo Number: ~ 
Sampler's Initials: 

Number of SamplePra<essing 
Containers 

1 Unfiltered 

1 . Filrered 

' 
1 

Preservative 

HNO,topH<2 

HNO,topH<2 

HNO,topH<2 

HNO,to pli <2 

ContaiDer 
Tvne 

· I25llll J:IDPE 

125llll HDPE 

125 llll HOPE 

125 llll HOPE 

GM-2 
159/323 
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SAMPl-E. COLLECTION FJELD SHEET 

Washington County Point of Use Study 
Latitude:_· _____ _ 
Longitude: ______ _ 

. SampleNumher: ORD-111 
Sample Date: lt;:2-J.o ·dT 

, SampleTime: J:r-v.> 

l'ropertyldeotification Number: SIUdy Area:------------
Owners Nll!lle! Owners Phone Number:~--------

Mailing Address: tf7- 11 {) 
Tenent'sNII!lle: sf' k,... I Tenent'sPhoneNwnber:~. ----------

P~&tyAddress: __ ~-~-----------------------------------------------
Residence owneroooupied: Well shared with otherresidence(s): -:-----------

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

Well Depth: Pomp Depth: __________ _ Well Age:-----

Flow Ratio at House: Flow Rate at POU: -------

HoldingTankMalreJVohnne: _______ -:------------------

TreatmentSyslllm(s): --------------------------

Sample Collection Description:---------------------------

Purge Time orVolwne: ------"''-""'--'""''-""--------------------

Field Parameters: 

·Tempemtme ("C): 17.// 
Conductivity (!'8/':"'): S&J'l 
pH: t,qo 
TDS(mg/L): 

DO(mg/L): C/jq,q"f 
Remarks: 

Photo Number: ---,. 

Sampler's Initials: &"~ 

ORP{nlV): 

Test Klt Results: 

Hardness: 

Free Chlorine (mgiL): 

Tote! Chlorine {mgiL): 

/(.,D. 7._ 

(d}~=l/ :>?7t. .1, 

/Vd /'~;"""c.;.. I 
~ I 

GM-2 
160/323 

l 

·I 
I 

I 
I 

·, 



,-····. 
\. j 

c:··) 
'· .. 

/tJ-:J.o-oe:;, t5'3o 

[CuJ and paste from the Shaw fteldsheets. Forms 3-5 and 4-5: extract the .field analytical 
daia elements and comhi11e 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. PuJ into 
similar tabular fdrmat]. 

SAMPLING AND ANALYsi~' OF HOUSEHOLD 
WELL WATER. IN MINE WASTE AREAS 

Homeowner Interview Data Checklist - Draft 10/5/08 EPAR7 
Drinking Water Well and Existing Point ofUse (PoU) Treatment Unit 

name, address, phone number, ID number, mine area. etc.) 

• 
2. Well information (describe: location, depth, construction details, driller, date, pump hp 
and gpm, maintenance done, etc.} . · 
f,....t 'I"' .f. .... s-o /'{-+i-, lwa5'~: , !vt 2.<tJo 3 , ...., ,_.,,..f..,..,.....'f' .... c." 
driller-,'.;~... IJl11M1o. .:t.W., 

3. Pressure tajf{( (aeS'Ciilia: vollune, gauge ~ressure on and pressure oft; etc.} 

· L it_11VI!fY:.V, '"JCJ flr.V{ .1 [;0 p$f e/)12 / pP& s/ aVI 
4. Plumbing (describe: date/age, spe{:ily copprk(l¢v~ed/plastic, repairs done, etc.) 

2Gb~. I fVv . . 
.. , 

5. Water softener (describe: connections/flrucets, maintenance done, etc.) 

/l)u~ 

6. Existing water PoU treatment ( descn"be: EPA Culligan cerbon :filter, other PoU unit -
specify, J:ype and 'size ofwaterline connection, maintenance done and cost, homeowner 
satisfaction, etc.) I' J It · r 

. -{!_• /le; ~ t-eft-~44 Te- 1 fure S,y~e .2_ lc~~:.>-.-/.... /J&,.(b,. o/.S-fe.... t 

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

"] /~ L/>14/'1 

8. Ice cubes (descn"be: ice trays, icemaker, quantity used, etc.) 

Tu~f....r 1 I f.tv:t'r/ der.y 
9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

(']OO!Jotllo~~~. b~k Y""'£. '....,fr;o 1¥-f~ A,. ... '<>a t ~(p,..... ~1'-ly;":J 
10. Other homeowner comments (describe: alternate contact infbrmation, well water 
problems, bottled water problems, preference fur PoU unit, any other 
complaints/compliments/comments, etc.) 

l __ ) 
1-\Q froplhro 5 I 

1 

-t /t;ftff,. 
Wlt>LVt cfrlv/5'? boff/a~ L(ln~ 
D ;tJ rJ..oq tAt1l-

GM-2 
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SAMPLE COLLECITON FIELD SliEET 

Washington County Point of Use Study 
Latitude:------
Longitude:------

SampleNnmber: ORD-112_ 
SampleDate: ltr;2H'J 
Sample Time: Of!;t3 

l'roperl;y Identification Number: '). 0'??, ').. Study Area:----------

Owners Name: Owners l'honeNwnber:~---------

MaiHng Address: Ecc_ ofl\l)-ll ~ 
Tenant's Namo: 2 ~ Tenant's l'hono Number:----------
l'roperlY,Addr~s: _________________________ ___ 

R~idence owner occupied: Well shared with other residence{s): --------

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

Well Depth: Plliiip Depth: Well Age:----

Flow Rate at House: ow Rate at l'oU: /o Ljw. ,-;_. 

HoldingTankMakeNolume: ______ .,-______________ _ 

· TreatmentSysiem(s): _______________________ ___ 

( ) Sample CollectionDesoription: _______________________ _ 

C ... · 

furgeTimeorVolume: l4uf2tl'9e£ /t2+ haua 

Sample Location Laboratory Analysis 

.Faucet, Total Melals 
Unpurged 

~~ucet, 
npurged 

Remarlm: 

Photo Number:_--==-
Sample~s Initials: -Ca 

Number of Sample Processing 
Containers 

I Unfiltered 

1 Fillored 

• 1 ~nu" 

Preserva~ve 

HNO,topH<2 

HNO,topH<2 

HN03 topH<2 

HNO,topH<2 

Container 
I Tvne 

!2Sm!IIDPE 

12Sm11IDPE 

125m11IDPB 

125-mlHDPE 

GM-2 
162/323 
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f~ ·. n.')..1p<;(t. 
ftS ~ f 11. r;«9l f.. SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 
Latitude: ______ _ 

Longitude: ______ _ 

Propertyldentifica 

Maillog Address: _j . 

Sample Number: ORD-113 
SampleDate: /q-2.1~'[: 

Sample.Time: ""(}"'P..""Si."-'o.._ __ _ 

.-,-_ Study Area: ~~3'$ 2: :) 
Owners Phone Number.; ________ _ 

Tenant's Name: Tetllllll's Phone Number:_:::~':::. ______ _ 

Property Address: SA ......e 
Residence owner occupied: Wells'bared wilh olherresidence{s): ------'-----

Number of Occupants or persons supplied by well: Children under 6 yzs; -------

.)'li' WeliDcplh: Yt? PompDepth: '2$9
1 

WeJIAge:_?...,_ __ 

F!owRateatHouse: FlowRateatPOU: /,?/... /144;-M 
' 

HoldingTankMake/Volome: ~ubi ¥WT{aOatk 
Trealment System(s): € 

SampleCollcctionDescription: __________________________ _ 

Purge Tillie or Volume; __ _,'3~7'--'vu"·,.,,,_,' "'"----------------------

Field Paramoters: 

Temperature (°C): 

CondOGtlvily (~Stem): 

pH: 

TDS(mg!L): 

DO(mg!L): 

Remarks: 

Photo Number: --= 
Sampler's Initials: $ 

1'1. 2. 3 
ld1o 
/.,.8 f 
--

ORP(mV): 

Test Kit Results: 

Hanlness: 

Free Chlorine (mg!L): 

Total Chlorine (mg!L): 

l't2, , 

lj :t '1. $" 

~ I ,A ""e~p,,i 

J-' 

GM-2 
163/323 
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SAMPLING AND ANALYSI!I OF HOUSEHOLD 
WELL WATER IN MINE WASTE AREAS 

Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7 
. Drinking Water Well and Existing Point ofUse (PoU) Treatment Unit 

1. Home (descn'be: name, address, phone number, ID number, mine area..etc.) 
Ulf# · · 

·Mine Area and ID.Numb~ . .S 141 ?. 0 3 3 J_ 

. Name ofPerson(s)-Interviewed: 

Address: 

Telephone: 

2. Well infonnation (describe: location, depth, construction details, driller, date, pump hp 

J:Z)'Zin;~To£-/r:~kr; ~ S'&O 'iJG>,. &d/ ~ Ej1- Ar~ 
() /I;¥ ;~ ~· 29J' ,61G'5 

( ) ....... 

3. Pressure tank (describe: volume, gauge pxessure on and pressure off, etc.) 

&m,frf. wf !Q(41e . 

1 

. GM-2 
164/323 
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4. Plumbing (describe: dateiage, specify copper/gal;anizedfplastic, repairs done, etc.) 

5. Water softener (describe: connections/faucets, maintenance done, etc.) 

JlfJtle.... 

6. Existing water PoU trea1ment (describe: EPA Culligan carbon filter, other PoU unit
specify, type and size of waterline connection, maintenan~ done and cost, homeowner 

e;;zn,::~r 

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

2 
GM·2 

165/323 
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SAMPLE COLLECTION FIELD SHEET 

Washillgton Conoly Point of Use Study 

Latitude: · 04 ·?Jflt\~ 
Longitude: 'tJ ~ 

Propertyldentifi~tion Number: :2Q.lf'J. L Study 

SampleNumber: ORD-114_ 
Sample Date: I t1-.:l/-ot:j 
Sample Time: -fJ.J.!tJ_..t{-"a'----

S 

Tenant's Name: Tenant's Phone Number:---------

PropertyAddress: ___ ....z.:.~~-----------------

Residence owner. occupied: 2_ Well shared with other residence(s): _)!VO"".=-'"'-----

Number of Occupants or persons supplied by well: :1.. Children under 6 yrs: __ .::_ __ 

WellDeptb: 27D PumpDepth: -::2.70 WeUAge: ""'-'l'ov"" 
FlowRateatHouse: ~ FlowRateatPoU: S.3b(wz(,· 

Holding Tank Make/Volume: l,M(t-'TI'o ( / ~«/ 
Treatment Systein(s): / 

Sample CollectionD!'Scription: _______________________ _ 

PurgeTimeorVolume: Uvtpr.tr-J&( 1 )..+ lx!m 

Sample Location ·Laboratory Analysis Number or Sample Processlog Pr....,rvatlve Container 
Conlalners. 

I 
~Unpurged Total Metals 

1 

..... • 

• .:tan l?nro-Pn .... 
I 

' -.. ·o· 

• 
Remarks. 

Photo Number: 
Sampler's lnitial'-s.-· -a=..--

Unfiltered HNO, to pH <;2 

Filtered HN03 to pH <;2 

HN03 to pH <;2 

· HNO, to pH <;2 

. ""'" _,. ~ 

""""· .. _, 

I ...... --
~ 

TYlla 
125m!HDPE 

I25m!HDPE 

l2Sm!HDPE 

125m!HDPE 

'~". ""·"'"'" 

··~ 
E 

l?•mJHDPE 

GM-2 
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.SAMPLE COLLECTION FlELD SliEET 

Washington County Point of Use Study 
Latitude: ___ ~----

Longltud~: --..,.-----

SampleNumber: ORD-115_ 
SampleDate: (o-:lt't?"f 

Sample Time: _.1.._1...,/D"-----

Prope11;Y Identification Number: '}pl.\ d.) Study Area:-----------
Owners Name: HA Owners Phone Number: 

Mailing Address: 11--'SJ - \ l j 
. Tenant's Name: e~t. Of. Tenant'sPhollllNumber: ___ c_ _____ _ 

Propel1;Y Address: __ _j_L...------------------------
Residoru:e owner occupied: Well shared with otherresidence(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 atPOU: -------

Holdingl\mkMake/Volume: _______________________ _ 

TreatmentSystem(s): ___________________________ _ 

Sample Collection Description: __________________________ _ 

Purge T'!Dle or Volume: :22.. r 

Field Parameters: 

Temperature ("C): jt-{ bS" 
Conductivity (J!S/cm): fg "tf"' 
pH: &. go 
TDS (mg/L): ~ 

DO(mg/L): -
· Remarks: 

Photo Ntnnber: ---::--:;: 

Sampler'sinitials: ~ 

ORP(mV): 

Test Kit Results: 

Hardn~: 

Free Chlorine (mg/L): 

Total Chlorine (mg/L): 

/7iro 

t/'l<f.h 
/1/c/T .?~ "'- ./-

_)-

GM-2 
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SAMPLING AND_ANAJ:,YSIS OF HOUSEHOLD 
WELL WATERINMINEWASTEAREAS 

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 nnmber, ID number, mine area, etc.) 

Mill!lAreaandiDNnmber: SA~ · '2.o'/tJ..'5 
I . 

Name ofPerson(s) Interviewed: 

Address: 

Telephone: 

2. Well information (describe: location, depth, construction details, driller,_ date, pump hp 
and gpm, maintenance done, etc.) . we.{(: P'-"';0: ~!t(.:r~ , 

rro .. :l-veu-t at..J-u/ I/.- ~/ . .)7o I~ 'J.7o~ I f{tt~lt £te . I 
P.u+e;"ttoye4.-$ ~o 1 hfi'Jr~? 1 ./naco!=->! .l7-r.s ~_3>o. ' 

3. Pressure tank (describe: volume, gauge pressure on and pr~sure off, etc.) 

J# Jq (I Wt? /'- '?;r:;,( ?"""'5.5 '0 

1 

GM-2 
168/323 



.............. ~ ....... ~ ............... ··~·-· 

. ~-~~~~-.-
4. Plumbing (describe: date/age, specifycopperfgalvanized/plastio, repairs done, etc.) 

)'lylf'G_ £JJd( fVC--

5. Water softener (describe: connectiorui/faucets, maintenance done; etc.) 

fl/o/1/e-

6. Existing water PoU treatment (describe: EPA Culligan cru:bon filter, otber PoU unit
specify, type and size of waterline connection, maintenance done and cost. homeowner 
satisfaction, etc.) 

/))ONe_ 

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

2 

GM·2 
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SAMPLE COLLECTION FIELD SHEET 

Washington Con~ty Point of Use Study 
Latitude:-------Longitude: _____ _ 

SampleNnmber: ORD-116 
SampielJate: ltht./~01 -
Sample Time: 13!/( 

Property Identification Nmnber: ')..O l.j~, . Study Area:----------

Owners Name: OwD.ersPhone Number: _________ _ 

Mailing Address: -----::::--nr""'t-------------~---
Tenant:'sName: 5£\:. ofZJ) -!17 Tenant's PhoneNwnber: --------
PropertyAdru~s: __________________________ __ 

Residence owner occupied: Well shared with other -idence(s): -------

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

Well Depth: Pump Depth: _____ _ Well Age: ___ _ 

Flow Rete at House: Flow Rate at PoU: -------

HoldingTankMakeNolmne: _____________________ _ 

TreatmentSystem(s): ____________________ -,-____ _ 

( .) Sample Collection Description:-----------------------....,-
"·· •• .! 

l 
\ .· ............ 

. Pnrge Time or Volume: u!llf"'"J pJ I}. Lt.wa t 

·Sample Location Laboratory Analysis 

Faucet, Total Metals Unpurged 

Faucet, 
JI~ntgeil 

Remarks: 

Photo Number: _----c,.,--
Sampler's Initials: ~Ju;) __ 

Number of Sample Pcocesslng 
Conflllners 

1 Unfitlered 

1 Filtered 

' uwmered, SPME 

' 

Preservative 

HNO,to pH <2. 

HNO, to pH <i_ 
HNO,topH<2 

HN03!0pH<2 

Container 
'Type 

125mlHDPB 

125m! HOPE 

,125m! HOPE 
' 
125m1HDPB 

GM-2 
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SAMI'L:E COLLECTION FIELD SHEET 

Wasbiogton CoJI.nty Point ofUse Stndy 
Latitude: '3/, i$"1leP 

SampleNnmber: ORD-117_ 
Sample Datil: lb -'A! w 'l 

Longitode: -~a.1lb9l Sample Time: 13 t(t? 

Owners Name: 
;!-.JL--~ Study Area: _ _.__-======'== 
• OwnersPhoneNumber~ 

Mailing Address: 

.-- -Tenant's Name: - Tenant's Phone Number:--'----------

Property Address: ~a 
Residence owner occupied: 'l... Well shared with other residence(s): _ _,/lh:!!!<:_ _______ _ 

Number of Occupants or persons sopplied by well: Children nuder 6 yrs: --'O,c... ___ _ 

I · I :7 
Well Depth: "' f3o Pump Depth; "'-llo Well Age: _:•:...._ __ _ 

Flow Rate at House: Flow Rate at POU: !!, &/ /l<kz[,. :j., I 

HoldingTankMakeNolume: __ .J..C~~-------------------
Treatment Sys!em(s): ___ -ft,.&Jt.f.L ________________ ~----

Saruple Collecnon Description:-----------------~~--------

Purge Time or Volume: ~()' 1
,. 

Field Parametem 

Tempereture("C): f'( '3 ( ORP(mV): t"l 2_ 

Conductivity ()lSI em): t / '{ Test Kit Results: 

pf!, &. J7 Hardnoss: {pC. ~';,. ~ 
TDS(mg{L); .--- FreeChlorine(mg{L): Ah/ n.._~ue.f 
DO (mg{L): ----:::. ______ Total Chlorine (mg{L):_L___,. wr--c__·_ ' ___ _ 

Remari<S: 

Photo Number: __ _ 

Sampler's Initials: ..,jCIJ>J!:,:..>---

GM-2 
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[Cut and paste from fhe Shaw jieldsheets. Fonns 3-5 and 4-5: extract fhe field analytical 
data elements and combine into one dalasheet, aa page 2 below. This page 1 listing 
replaces.BlTiirely: Fonns 1-5, 2-5. 3-5 and the baltmce of Forms 3-5 and 4-5. Put into 
similar tabular format]. 

SAMPLJNG .AND ANALYSIS OF HOUSEHOLD 
WELL WATERJNMINE WASTE AREAS 

HomeownerJnterv:iewDataChecklist -Draft 10/5/0SEPAR7 
Dr'Iilking Water Well and Existing Point of Use (.PoU) Treatment Unit 

1. Home (describe: name, address, phone number, ID number, mine area, etc.) £Mr.v UJ4~"~ - · -2. Well infbrmatiOJi(cilSCribe: location, depth, construction details, driller, date, pump hp::. :2 kf' 
and gpm, maintenance done, etc.) ltYft!t>tfW'lantt J.tM.~ 5" yr-t 'r;o (l::l<~t!A.Mji4tdj 

/ .. 
~- ) ........ · 

fi-M/-ya.-d. I.A. /e; 4t /k.., ~!: /J3PJ f II~/{ tuHie. iJ/e 1 ft-t44;'"''·/Jof+ 
3. Pressure tank (describe: vo~e,, te pressure on and pressure of!; etc.) 

so~&(; I Cfor~~:>rJ+ i&vf91!9Vl 
4. Plumbing (descn"be: date/age, spec· copper/galvanized/plastic, repairs done, etc.). 

fYL. I J-.3 l(f'& ~>ld' 
5. Water softener (describe: connections/faucets, maintenance done, etc.) 

l--bJM! 
6. Existing water PoU treatment ( descn"be: BP-i\. Culligan cam on filter, other PoU unit -
specify, type and size ofwaterline connection, maintenance done and cost, homeowner 
satisfaction, etc.) 
~ 

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

'{, ' L( u,.,'iA 
8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

.Lv ice. , 1/P-. to/~ l'IJ rr-k;, 
9. Septic tank (describe: location, type, maintenance, homeoymer comments, etc.) 

~f-)1M-tf. t ""'looff ~ hv~>e. I (A.f.r-afe. ~~ W/t!Mt~/J;,&~; 
10. Other homeowner comments (describe: alternate contact infurmation, well water ' 
problems, bottled water problems, preference for PoU unit, any other 
complaints/compliments/comments, etc.) · 

( .l l! lee b,if(d_ wAter-1 {CJ@11(£ p~fl:. to -!tfdJ rmfer 4-o 12,' /Jcr 
'~ .. --· 

1 

GM-2 
172/323 

I 
./ 

I 



() 

i 

(""') 
·~ .. -- -·· 

(~) 
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Pb '• ]1, "! ..u.,fL 
. SAMPLE COLLECTION FIELD SHEET 

Washlngron County Point of Use Study 

Latitude: ~ ~:l:.~~ 
Longitude: .: fl OJ 

SampleNumber: ORD-118_ 
Samplellate: ~~~·0'? 
Sample Time: __,L_"'('-'o""J.r----

~tpnber: if'fczf!! . .2.'ftJBostudy Area:_...,_ _____ _ 

Tenant's Name: ~ Tenant's Phone Nmnber: ------------

Property Address:-----'""'-'""'-''---------------------
Residence owner occupied: X,. Well shared with other residence(s): 11 Jcl 

Number of Occupants or persons supplied by well: Children under 6 yrs: .....;=-:c.,_ __ _ 

. I ? 
Well Depth: t;l,(}Jo Pump Depth: Well Age: ....L/.,_'? __ _ 
FlowRateatHouse: 7 FlowRateatPoU: L{,jl/111/4 

HoldingTankMake/Volunie: ;f5uc/d / 1o;jt.{ 
Treatment System(s): ____ ~IJt.Iii.IUl-----------------

Sample Collection Description:_;_ _______________________ _ 

Purge Time or Volume: ~"'f u'IJ,J 'Z !, N 

Sample Location Laboratory Analysis Number of Sample Processing 
Containers 

Faucet, I Unfiltered 
Unpurged Total Metals 

I Filtered 

Fan.et, 1 ,u.,,~ 

A•• ·mac Uopurged . 
Remark.: 

Photo Number: 
Sampler's JnitiaJ-s:-_,a,..s--

Preservative 

HNO,topll<2 

HNO,topH<2 

HNO,topH<2 

HN03 topH<2 

Container 
! Tvoe 

!25miHDPB 

!2SmiHD~B 

12SmlliDPE 

!25m!HDPE 

GM-2 
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SAMPLE COLLECTION FIELD SHEET 

Washington County Point ofUse Study 
Latitude: ______ _ 

Longitude:--------

SampleNumber: ORD-119_ 
SampleDate: ,t6~)..1"t>'J 

Sample Time: -41->5J.Ll3'----

Property Identification Number: 'J. Lj oCbb Study Area:-----------
Ownern Name; OWI!ers Phone Number. ________ _ 

Mailing Address: 512 (!, ., 

Tenant's Name: f) ({S) / I l Ten~t'sPhoneNumber. _________ _ 

~~ettyAddress: _____ ~---------------------------------------
Residence oWI!eroccupied: Well shared withotheuesidence(s): -----------

Nuinber ofOccopants or persons supplied by well: Children under 6 yrs: -------

Well Depth: Pwnp Depth:------- Well Age: _____ _ 

Flow Rate at House: Flow Rate at POU: -------

HoldingTankMakeNolume: _________________________ _ 

TnmbnentSymem~): ____________________________ __ 

Sample CollectionPesctiption: -------------------------

Purge Time or Volume: fJ..{, 1"1.1., · 

Field Parameters: 

Ternpemture ("C): J(. J.f" 
Conductivity (JIS/cm): !.{)L{ 
pH: 1.Jl{ 
TDS(mg/L): ~ 

DO(mg/L): -
~ --

Rem.arkJi: 

Photo Number: __ _ 

Saropler's Initials: --CJb. 

ORP(mV): 

Test Klt Resulls: 

Hardness: 

Free Chlorine (mg/L): 

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

/l.ftt~ 

/}&7, g 
M11 ~ ... J 
J-

GM-2 
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. {(J{e l< t bl.-e, -sd.tc.J,;_ l2.) y 
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 ofUse (PoU) Treatment Unit 
. . - · 31. 7llPq3 -/Jfo /b6~-"il~ 
I. Home (describe: name, address, phone number, IO numEerVmil'ie area, e'tc:) 

ff'/4 . 
- Mine Area and ID Number: s /1 '1. ). !.f o ~Zo 

Name ofPerson(s) Interviewed: 

A~dress: 

Telephone: ---
2. Well Information (describe: location, depth, construction details, driller, date, pump hp 
and gpnr, maintenance done, etc.) 

j 

d.OO ~ /J~.J<.. 'Yeud ...... ,~~f."(;'""' ~~se/ lv{qiu,.( Er-e. -y, -ri..Jt'{{-er I 
I 
I 

otfr.l"r9x 181(r7 d~- Jlt.r fAr r~"""? 
J.1 · r I 

· · C' l!Ltq 1" l'ewvtvzc..e.. 

3. Pressure tank (describe: volume, gauge pressure on and piCSsure off, etc.) 

Jo 6u~~-~,J. 

1 
GM-2 
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4. Plumbing (describe: dRte/age, specify copper/galvanized/plastic~ repairs done, etc.) 

lf.yV'~ d~ (""'fr'; uo Mf'q~ 

. 5. Water-softener (describe: connections/faucets, mainten.ance done, etc.) 

!v(J~ >#Pf~ 

.. 
6. Exi.ting water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit
specify, type and size of waterline r.(lnnection, maintenance done and cost, homeowner 
satisfuction., etc.) 

,IIJcM..Q..... 

~ .~ h r .... ' 

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

2 
· GM-2 

176/323 
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fb : :l.3.LI,....~/t.. ) 

Vf_.' /li'/ l {3Jt.,/o&1 f)J~tdvM 
f,q: /010 

tJ..J. : I U SAMPLE COLLECTION FIELD SHEET 

Mailing Address: 

Tenant's Name: - Tenant's 

SampleNumber: ORD-120 
Sample Date: I t!J • <2~ ·o 9 -
Sample Time: (Ji:J."?L 

Properly Address: __ ---=S,;~~:.L------,--------------
Residence owner occupied: ~ Well shared with other residence(s): __ N'.""'_.c ... } ____ _ 

Number of Occupants or persons supplied by well: ;2,_ Childrenunder6y(s: -

7 ? 7 
Well Depth: - Pump Depth: ' L Well Age:-"----

FlowRateatHouse: • !owRateatPoU: y, {p /u,!,,., 
Holding Tank Make/Volume: --,-3.l.'fJ'q'}ti!1.J(_---:__:_-:----;----------:------;-~ 
TreabnentSystem(s):M-k,..AJatl{,@IL; f./flee >'~-eClu IJSe-8W"';-.rit4/r../.J.-h L;P,..S>~ 

( ) Sample Collection Description:_-----------------------

( ) 
\. ___ / 

PurgeTimeorVolume: i/wpar:q.tr;.{ /Jw.. to+h4rc"z 

Sample Location Laboratory Analysis 

Faucet, 
Total MeiBis Unpurged 

Faucet, 
~!Jfge!l 

4\tJeW.o.JJ:r:R1 

Remarks: 

Photo Number: .---::=--
Sampler's Initials: -tC»:,.<S'------

Numbero( Sample Processing Preservative· 
Containers 

1 Unfiltered HNO,to pH<.! 

1 Filtered HNO,topH<2 

1 HN03 to pH<.! 

1 -~ HN03 to pH<.! 

Container 
'.l'ype 

12Sm!HDPB 

!25m!HDPB 

125mlHDPB 

12SmlHDPB 

GM-2 
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.· .,\ 
( ) ... · 

( ) 
.......... -

SAMPLE COLLEC'.l'IONFmLD SI'IEET 

Wsshlngt<>n County Point of Use Sllldy SampleNnmber: ORD-121_ 
Latitude: _ _:_ ____ _ Sa1lJpleDate: _____ _ 

Longitude:~~----- Sample Time: 0Zf2 0 

Property Identification Number: 3 OD'fo !!WdY Area:-~~~~Z--------
OWU:ern Name: Ownets Phone Nwnber:. ________ _ 

Mailing Address: E ~ ~;to 
Tenant's Name: ,Jt,.lr Tenant's Phone Number:-----------
Pro~ Ad~~•: __________________________________________________ _ 
Residence owner occupied; Well shared with other resideoce{s}: -------------

Number of Oecupants or persons supplied by well: Chil~en under 6 yrs: --------

WellDepth: PnmpDepth: WellAge: ______ _ 

Flow Rate atHmlSe> Flow Rare atPOU: _____ ~-

Holding Tank Make/Volume: __________________________________ _ 

Treatment System(s}: ____________________ ,__ _____________________ _ 

Sample Collection Description:------------------------------

Pnrge Time or Volume; J_ 
----~~~------~~---------

Field Parameters: 

Temperature ("C): 

ConductMcy (JJSfcm}t 

pH: 

TDS (rng/L): 

DO (mg/L): 

Remarks: 

Photo Number: ----::71 

Sampler's Initials: cB 

.j'f, 2::1.. 
)7¥ 
! . . ~s-

,.--

-

ORP(mV}: 

Test Kit Results: 

Hardness: 

Free Chlorine (rng/L}: 

Total Chlorine (rng/L): 

::2 Y$; 3 

31f~·: 
1/J/11- fl.v.Jeu -f 

.L 

GM-2 
178/323 
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[Cut and paste from the Shaw .fieldsheets. Forms 3-5 and 4-5: emaot the field t:malylieal 
data elements and combine into one datasheet, as page 2 belaw. This page ]listing 
replaces entirely: Forms 1-5, 2-5, 3-5 and the balance ojForins 3-5 and 4-5. Put into 
similar tabular format]. 

SAMPLING AND .ANALYSIS OF HOUSEHOID 
WELL WATER IN MINE WASTE AREAS 

HomeownerinterviewDataChecldist -Draft 10/5/08EPAR7 
D.tiitking Water Well and Existing Point ofUse (PoU) Treatment Unit 

name, address, phone number, ID number, mine area, etc.) 

informat1on (describe: location, depth, construction details, driller, date, pump bp 
and gpm, maintenance done, etc.) 

f'tw.f-va:..t. 1 rtj'«l~w.,-1-t.r- /J..-..e ,', 0....-(y ~<>? 
3. Pressure tank (describe: volume, gauge pressure on and pressure o~ ~tc.) 

?(!}:Pct! 5'ar;fJ~L ~f7/ &1%-)'-1~01-? ·? 
4. Plumbing (describe: date/age, specifY cow :galvaniwl/plastic, repairs done, etc.) 

/17{, / 41{f'if"", u0 ,..._.r,..~ 
5. Water softener (describe: connections/faucets, maintenance done, etc.) 

l<o t- ,., {4~-<t 

6. Existing water PoU treatment ( descn'be: EPA Cullisan carbon filter, other PoU unit -
specifY, type and size of waterline Cl)nnection, maintenance done and cost, homeowner 
satisfaction, etc.) 

~ old (J,r I lev-: J,dNt.r 
7. Flow rate (describe: measure sink faucet gpm dod pressure, measure PoU filter sinktap 
gpm, homeowner comments, etc.) 

. 4.ftJ/;/wtfvt . 
8. Ice cubes (describe: ice trays, iceinaker, quantity used, etc.) 

I 

1e~/rer r I f-re,y/o4y 
9. Septic tank (describe: location, type, mhlnteJJJillce, homeowner comments, etc.) 

....,..Joo fi..,Lfflyl ~J. ~r !-t,oovt ., 

(. __ . 

10. Other homeowner comments (describe: alternate contact lnfurmation, well water 
problems, bottled water problems, preference for PoU unit, any other 

complaints/complime~n;'~~· e~t, wdvJ J rPe.r- {1_ '! ~ 

I 

GM-2 
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As~ l,/-s-v<t,ft, 
8.{.~),;$~ SAMPLE COLLECTION FIELD SHEET 

11 
I, fU. IIBIIiogf?nCountyPoint~UseStudy SampleNumber: ORD-122_ 

(..Ill • Illude: ~ n~iJ Sample Date: /fJ/::1$1/o9 

1 
ngitude: -14-11ffl Sample Time: 15 '/# 

Pb-:a.r;~ 1 
Propert:y Identification Number: 30J./ I .:? Study Area:--'-'-"---------

() 

-1'v>!>ll 

. ) 
~- . ...... ~ 

Owners 

Tenant's Name: - T~nanl's Phone Number.-----------

Property Address: P ft,ya -e 
Residence owner occupied: y Well shared with other residence(s): _ __./1../.~:£..-:.<'J::.... ___ _ 

Nnmb!'l' of Occupants or persons supplied by well: (4 · Children under 6 yrs: _,_,0<:-. __ _ 

Well Depth: 7.. Pump Depth: ~ Well Age:---'~'----., 
FiowRateatHouse: ' FlowRateatPoU: 8'; la L./vn<~..t:-

Holding Tank Make/Volt? 41rt., /31!7 j"( 
TreatmentSystem(s):. o~ l 

Sample Collection Description: ___________________ --:----

PurgeTimeorVolnme: Lttvtp*'e,R k- }tJ-flu!IO 

Sample Location Laboratory Analysis 

1 f:tttut-' 
~ 1iap; Unpurged Total Metals 

-r• IV 

lTao. ~ .. etall! .. 
,.., n. •• eruc lli/Y 

Remarks: 

Photo Number: :-----oo:::::--
Sampler's Initials: --CJ!?, 

Number of 
Containers 

Sample Processing Preservative 

I Unfiltered HN03 topH<2 

1 Filtered HNO,topH<2 

1 ~ ·r 

I Q,tonH<2 

I u I""'"· ~ 
I "'"' .~ im..rn.,.,;~ 

I llnnltered SPMB • m.rn. ", ft¥:1 <'> 

I •AA•vJ w pn---.. 

Container 
I Type 

125m!HDPB 

125m!HDPB 

·-iDIHDl'E 

125mlHDPB 

I25m1HDPB 

l25mlHDPB 

125mlHDPB 

125 miHDPB 

GM-2 
!80/323 
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SAMPLE COLLECTION FIELD SHEET 

Washington County l'ointofUse Study 
Latitude: _______ _ 

LOngitude:--~----

Sample Number: OJ.m..l34"~f9t-) 
SampleDate: /q"3A!,..,.,. 
Santple Time: IIP&n 

Propeey Identification Number: :]tJi{/l. Study Area::-----------
Owners Name: Owners Phone Number:~--------
MailingAddress: e ~P,P ~I~ 
Tenant'sNrune: J t(? ' 1 

Tenant'sPhoneNumber: __________ _ 
Propeey-Address: _________________________ _ 

Residence owner occupied: Well shored with otherresidence(s): -----------

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

Well Dep1b: Pump Depth:------ Well Ago:-----

Flow'i~ate at House: Flow Rate atPOU: --------

HoldingTankMake/Vo~: ~ 
TreatmentSystem(s):f& t/7,=) 

Sample Collection Description:_-:--------'------------------

PurgeTimoiorVolume: rra,oJ ,.J1c. /£u1f,4 

Field Parameter.;· 

Temperature ("C): /'-{ lo 
Conductivity (ItS/em): '171 
pH: f.ti at. 
TDS(mg/L): ,.-... 

DO(mg/L): -
-

Remarks: 

Photo Number: __ _ 

Sampler's Initials: -1-{$;9~--

ORP(mv:): CfCJ,(.f 
'. Test Klt Results: 

Hardness: (') 
Free Chlorine (mfliL): A/At ~~ ... drt 
Total Chlorine (mift._): .I 

· ___ -'-- !1--

-' 

_, 

GM-2_ 
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SAMPLE COLLECI'lON FIELD SHEET 

Washington County Point ofUse Stndy 
Latltnd01 ______ _ 

Sample Number: ORD-~~f~11~ 
Sample Date: /t?- :lJh? 

Longitude: ______ _ Sample Time: Jfat{o 

Property Identification Nwnher: .;o v t t r-

Residence owner occupied: Well shared with olherresiden~ 
'1'-

Number of Occupants or persons supplied by well:---.,..----
..... ~ ...... 

·, r.··:-: .......... ~ ... .: .. 1-~~ 

Well Deplh: Pmnp Depth: .•.• .,.,,.«w'-lffi'"'·"'·\Wf!li·.A.oeh•·~·•·~· .,.,..,;•n.-.. 
••''o•;Jlo.'J!llir • • •:aif~ . ·-Po?.:·J~~ 

·~'Flow"itu••m>Hoi!Se'' ······" .,.,,-, .·!%·•· .-~., •1 ..... , • ..,.'fjn)II!Wil) at POU: ,..-------,= . . , -.< •• 
• ' ............ ,,.,.~ ~-''f"~'.:.·4,.'1;,.:.P~{;Y. . • . • •• ·-·~ . t• .... . 

) ~~..,,..~~'-..:-,':•.<~. -~dJ:.'>:'.W•h)'iPM~~ 
• ;..... • . ... : • .!.f. ..... ::w·.l::::~'\-tt.-...·;~".f.:.:J~;v.-;.. ·=·~ %~··'!.."' .. o~. ...... ,. . • _., .. ::>~"' .. o:;t!U'i-

~=:;::::r:•= ... :or.;,,.~·,,:,!fru-:~ ., . '. : ... ' . ~ ... ·--:. - ·. 

M ... .:: •• ·c ·-... ? ..... ·;,:: ..... -~().(.j··~ .. --~~"'i(>fU t:-':'i~m:1l>'i'.\$:1FJ.~n(· .. 1~"-"'...... . 
.. ..-~~~f71J" ~· ..... ·"""ft;,p~lj'Co;t~.tt~ 

Sample CoUectionDescripl:\on: · · · •· .. ,,...,., "" · 

Purge Time or Volume: Cl~lo/. k /;y vL( ,<, I , 

Field Parameters: 

Temperatnl'll ("C): . /3. q 5' ORP(mV): 

Conductivity (JIB/em): ~()5. Test Kit Results: 

pH: '. qo Hardness: 

IDS(mg!L}: - Free Chlorine (mg!L}: 

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

Remarks: 

Photo Number: __ _ 

Sampler's Initials: P D 

M.8 

s 'tf;,) 

itJP euW-6 f.. 
J., 

GM-2 
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1· · · ltJ-j,~-oq@? I f,'~o 
I 3f3.o~ n 7 ~o;d, 7~/W"~ 

Q 
· SAMPLING AND ANALYSIS OF HOUSEHOLD 

. WELLWATERJNMlNEWASTEARBAS 
2,/~ ,df'/L Homeowner Interview.Data Checklist • Draft 10/5/08 EPA R7 

(,} , ,r-;,
0 

'1-f- / Drinking Water Weiland Existing Point of Use (PoU) Treatment Uoit 
'?q: • . i7v .' Y.P') L. 
r;_ J ~ 1 Ll J 1. ·Home (describe: name, address, phone mimber, ID Iimnber, mine area; etc.) 

fh ~ 9.3&:>'· Mine Area and ID Number: ~OL{ ll. . £/fl3 
~ '?/re/{){p) · Name ofPerson(s} Interviewed: 

( ) 

( l ., _. 
'-._...• 

Address: 

Telephone: 

2." Well information (describe: location, depth, construction details, driller, da!e, pmitp hp 
and gpm, maintenance done, etc.) •• · 

7 
/ 

3. Pressure 1lU!k (describe: volume, gauge pressure on and pressure off; etc.j 

c ~{!Bzne-r.
e~·~ 

;;>EJ91Jt { 

1 

1& /M fsl 

GM-2 
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. ' 

~ 
4: Plumbing (describe: da.-te/age, specify copper/galvanized/plam~, repairs done, etc.) 0 

~_If 0 . d( cR_ I CPJ /r-r-

5. Water softener (describe: connections/fuucets, maintenance done, etc.) · 

~ LUttf-e-r.. >yf~ - wf.t~fe-. lw~se._ 
tc,t;CA?' r. t ~~FJ{!__ -r~otf--C§., ~tel!.~\..<:)~) 

6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit
specify, type and size of waterline connection, maiittenance done and cost, homeowner 
satisfaction, etc.) 

IV oNe.. 

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

~·& -~/W!ib? 

2 
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SAMPLE COLLECTION FIELD SHEET. 

Wasbington County Point of Use Study 
Latitude:------,--
Longitude: _____ _ 

SampleNumber: ORD-9_ 
SampleD~te: l~--o9 
Sample Tune: ...!.fl!2a£!~!':=-'-'---

Property Identification Number: Study Area:-----------
Owners Name: Owners Phone Number:. _________ _ 

Mailing Address: · :!:; 
Tenant'sName: Se.e.. 6rO>-/'~l( Tenant'sPhoneNumber: ________ _ 

Property Address: _________________________ _ 

Residence owner occupied: WeU shared with other residence(s): --------

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

Well Depth: Pump Depth: WeU Age: ___ _ 

Flow Rate at House: Flow Rate at PoU: 0. '9$ L-. /u-e/t.r 

HoldiogTankMake/Volume: _____________________ _ 

TreatmentSystem(s): _________________________ _ 

Sample Collection Description: ______________________ _ 

PurgeTiml'orVolume: /L"'f'M'jd /<1+ fu:rw.s 

Sample Location Laboratory Aualysis Number of Sample Processing 
Containers 

1 Unfiltered 
Tap, Unpurged Tolal Melals 

I Filtered 

-Yap, Onpwgcd MmjuEJY!/ iiC -Remarks: 

Photo Number: 
Sampler's Initials:-:-<;41=--

Preservative 

HNO.topH<2 

HNO,topH<2 

HN03topH<2 

HNO,topH<2 

Container 
I Tvne 

125miHDPE 

125m1HDPE 

125m1HDPE 

125m1HDPE 

GM-2 
185/323 

. ' 

I 
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(") SAMPLE COLLEcrlONFIELD SHEET 

Washington CountyPointofUseStudy 
Latitude: 
Longitude-,------

SampleNnmber: ORD-10_ 
SampleDate: 10'~3 vf 
SampleTime: IJ9W 

Property Identification NU!llber: Study Area:-----------
Owners Name: Owners Phone Number: _________ _ 

Mailing Address: -f.-"---::-=,_---,-----------'-------
Tenant's Name: J>ee.- CJRD~/.1'( Tenant'sPhoneNumber: _______ _ 

Property Address: _______________________ _ 

Residence owner occupied: Well shared with otherresidence(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: ------

HoldingTankMake!Volurne: __________________ ...:._ __ _ 

TreabnentSystem(s): _________________________ _ 

\ ) Sample Collection Description: _______________________ _ 

· .... ·" 

( ) ..._ __ 

PutgeTimeorVolume: & r:Jd Ike 

Sample Loeallon Laboratory Analysis 

Tap, Purgen Total Metals 

,Tap;PtHged A1setdemA' 

R£marks: 

Photo Number: ;;---:-::-
Sampler's Initials: td§ 

Number of 
Con!Jiiners 

I 

I 

• 

Sample Pcocessing l'reservallve 

Unfiltered HN03topH<2 

Fntered HN03topH<2 

HNO, to pll <2 

HNO,topH<2 

Conminer 
· Tvue 

l25mlHDPE 

125miHDPE 

125miHDPE 

!25miHDPE 
.. 

GM-2 
186/323 

' j 
i 

·i 
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P'J.: flo -""J/L.. 

tl~ }t(_t 
~··· .. ,\ SAMPLE COLLECTION FIELD SHEET 

As: ·1) Washington County Point of Use Study Sample Number: ORD-124_ 
Lati"?de: · ~~ &Zf~J, Sample D~te: fa -,n-41 
LoDgltnde:- 'IJ. Sample l'Jllle: ('j0 .:>e.. 

""V"'t ~ Study Area: _ _..L-_______ _ 

Tenant's Name: - Tenant's Phone Number: _________ _ 

l'ropercy Address: ___ _:,.,::....,<& ____________________ _ 

Residence owner occupied: Well shared with other residence(s): _ ___cc/:"L<2c="'-----

Nnmber of Occupants or persons supplied by well: ·1 Children under 6 yrs: _ _,0~---

Well Depth: :J.o f { Pump Depth: /'25' f Well Age: 117 V•-4 
FlowRaleatHouse: 7 FlowRateatPoU: 5,€/Lfw,•,, 

I 

Holding Tank MakeNolume: _ _,I(,_,J..,_J~<1'#/-'----:--:--,-_:__------,-------
Treatment System(s): C .. "(;- f, 1/ec (&A./~ -:1.-.f) 

l ) Sample Collection Description:------------------------
......... 

l'u:IgeTuneorVolume: U"'M"'t"'.f /t!l+ Jwrs. 
I 

Sample Location Laboratory Analysis Number of Sample Processing 
Containers 

Faucet, 1 Unfiltered 
Unpurged Total Metals 

I Filtered 

Fa~ ,,PME 

..!.Wputgad A:tsenle HIPl 

Renuni<s: 

Photo Number: 
sampler's Initiais_:_a-=:.--

( ) 
'-._ .. / 

Preservative 

HN03 topH<2 

HN03 topH<2 

HN03 topH<2 

HNO,topH<2 

Container 
TYPe 

12SmlHDPE 

12Sm!HDPE 

125miHDPB 

12SmJHDPE 

GM-2 
187/323 

I 
! 
J 
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SAMl'LE COLLECTlONFIELD SHEET 

Washington County Point of Use Study 
. Latitude: ______ _ 

Longitude:-------

Sample Number. ORD-125_ 
Sample Date: le -01.?-ajl= 

Sample Time: ¢!~j$b 0"7'1-el 

Property Identification Number. Study Area:------------
OWners Name: Owners Phone Number. ________ _ 

M~ingAWh~: __ 7~~-----------------------------~---------------
Tenant'sName: .S::.e Cllf.t>-/IJ: y Tenant'sPhoneNnmber. _________ _ 

Prop~ Ad~'-------------------------------------------------
Residence owner occupied: Well shared with olher residem:e(s): ---------------'

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

Wei!Depth: PwnpDepth: Wei!Age: ____ _ 

Flow Rate at House: Flow Rate atl'OU: I.e L J.,..,:. pr 

Holding Tank Make/Volume: ______________ :.._ ________ _ 

TrealmentSys!em(s): __________________________ _ 

Sample Collection Description: ___________________________ _ 

Purge Time or Volume: fu"'P d / h ,_. 

Fiola Parameters: L!Vew Y51 ~:7t. u~ttl- Y511f:Pt,3>') 
Temperature ("C): n.5Y ORP(mV): ::<ego 
Conductivily(pS/cm): sao Test Kit Results: 

pH: /-:JC/ (!if)) Hardness: 

TDS(mg!L): - Free Chlorine (mg!L}: N_,;f-Pv-e7-Mf 
DO(mg/L): ~9o (stro%) Tofal Chlorine (mg!L): -1--
Remarks: 

Photo Number. __ _ 

Sampler's Initials: _.(J(;.;;;€'2;,t;:L __ 

I 

I 

l 
. I 

GM-2 I 
188/323 I 
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[Cut and paste from the Shaw fieldsheetB. Fonns 3.5 and 4-5: extract the field CIJ14]ytical 
data elements and combine Into one datasheet, as pdge 2 beklw. This page llt811ng · 
replaces entirely: Fonns 1·5, 2.S, 3-5 and the balance ofFonns 3·5 and 4-5. Put inJo 
similar tabular format}. 

SAMPLING AND ANALYSIS OF HOUSEHOLD 
WELL WATERINMlNEWASTEAREAS 

Homeowner Interview Data Checklist - Draft 10/S/08 EPA R7 
Drinking Water Well and Existing Point ofUse'(PoU) Treatment Unit 

address, phone number,-ID number, mine area, etc.) 

: I . , ~. well iDfOOiilliion (describe: location, deptb, construction details, driller, date, pump hp 
t 11 ' andgpm,maintenancedone,etc.) AAII-,#.ril/.~ -s~ .... .,/9'9 Y'<> ~q-;..f ..... ~~e.e 

I~ hw.., ~H w4l~ ~AA:8t';'JP t4 I ::UP!dell,tC:.r' s-kt( c.f,;.g' ~e/l,.fi"!S: 1 
rrtMf- '{'l•D' S/Lf h U"'f ~J v.l q_s.:~{ 'f;t..f;_ 

. 3. Pressure tank (describe: volume, gauge p/(s/U:e flit rutd pr sure ott; etc.) 

I ) 
\, . 

I 
\ . 
-,_~ ..... · 

!4 'l lfJd ·,' avrl<: 
4. Plumbing (descn"be: date/age, specify copper/galvaniZed/plastic, repairs done, eto.) 

/{!}yi"J .. M, Pvc. 1 uu r-t;-:"s 

S. Water softener (describe: connections/faucets, maintenance done, etc.) 

fl/ONe 

6. Existing water PoU treatment (describe:~= carbon 2 other PoU unit· 
speciiY, type and size ofwaterline connection, m reee dDhl'i an cost, homeowner 
satisfaction, etc.) ?l.u-i.ovv,•f 

7. Flow rate ( describ11: measurll sink fiwcet gpm and pressure, measurll PoU filter sinktap 
gpm, homeowner comments, etc.) 

$ //J'/....f,..;, qf f.kt~t-ef, 0//slrjNf• .,1-lilf 
8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

r~XAU't(' I /j!tm I tf~y ~ 
9. Septic tank (describe: location,~ maintenance, homeownllf comments, etc.) 

Bqc~&, yar~ " VtO M&l.rle<tti~ 
10. Other homeowner commllnts (describe: alternate contact information, well water 
problems, bottled water problems, prllference for PoU unit, any other 
complaints/compliments/comments, etc.) 

1 
GM-2 

189/323 
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c·--) SAMPLE COLLEcriON FIELD SHEET 

Washington Conn!Y Point of Use Study 
Latitude:· 1:2 f7lJ.3 
Longitude: --'11!,73/3& · · 

Property Identification Number: r"' t •If. 1 I)(# 1>-runy 

Owners Name: 

Mailing Addtess: 

SampleNumbex-: ORD-126_ 
SampleDate: lcff-~~12"/ 
Sample Time: /~ 

Tenant's Name: _.- Tenant's Phone Number:------------

Property Address: __ ~aa.~<~::..------------------
Residence owner occupied: '( Well shared with otherresidence(s): /l...d:;? 
Number of Occupants or persons supplied by well: Y Children under 6 yrs: _-:_-:_ __ _ 

Wel!Depth: 27±4 fr ... !_,) PwnpDepth: WellAge: ___ _ 

Flow Rate at House: Flow Ram at PoU: J ,/ t.(IM;,4 

HoldingT8IJk Make/Volume: ---:--:-_7:_,_. ________________ ---.,...-

Treatment System(s): --------'-)1/,-"----"&-\<t'-""'""----------------------

\. ) Ssmple Collection Description:-----------------------
••••• r' 

Purge Time or Volume: . '*o/« .r'iJ fl£ h.+ k..c...r S 

Sample-Location Laboratory Analysis Number of Sample l'rocesslng Preservative Container 
Containers Typo 

Faucet, I Unfiltered B:NO, to pH <2 125mUIDPE 
Unpurged Total Metals 

I Filtered HN01 topH<2 125 mliiDPE 

Faucet; 1 · B:NO, to pH <2 !25tnl HDPB 
i Amnic f:f1:JV """"' 

~ •- "~' -~ ®Ml1 - B:NO, to pH <2 125 ml IIDPE j 

(__ __ ) 

Remarks. 

Photo Number: -~~-
Ssmpfer's Initials: a 

· GM-2 
190/323 
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SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 
Latitude:-------

Longitude:------

SemploNumber: ORD-127_ 
Sample Date: (12 -.J.t! -r2'f 

--~mple Time: __,_,{1(../,U:O.L. __ _ 

Property Id<Dltificatiou Number: Study Area:-----------
Owners Name: Owners Phone Number: •. _--------

MailiogAddress:~ o!lO -J 'ltl{ 
Tensnt's Name: jt{; - Tenant's Phone Number:------------

~ertyAddr~: ______ ~-----------------------------
Residence owner occupied: Well sbared with other residence(s): -----------

NIDilber of Oooupants or persons supplied by well: Children under 6 yrs; -------

WeU Depth: Pump Depth:------ Well Age:_. ___ _ 

Flow Rate at House: Flow Rate at POU: _· ______ _ 

Holdlog.TankMake/VoliDJie: ________ --:----------------
TreatmentSystem(s): _______________________ ~----

Sample Collection Description: ________________________ _ 

Purge Time or Volume: f<1-,.7J :2 ~ 141i"' 

Field Pars meters• 

Temperature ("C): I ,;;;- -ORP(mV): 

Conduotivity (JISfem): S~t.,. TestKitResnUs: 

pH: 5" ll'Brdn~: 

YDS (mg!L): 
~ Free Chlorine (mg/L): 

DO(mg/L): rr,1r r -o~ .oro Total Chlorine (mg/L): 

Remarks: 

• 

Photo Number: __ _ 

Sampler's Initials: C£ 

.J--

GM-2 
191/323 
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[Cut and paste from the Shaw fielrlsheets. Fonns 3-5 and 4-5: extract the field analytical · 
tlata elements and combine into one datasheet, as page 2 beluw. This page !listing 
replaces entirely: Forms 1~5, 2-S, 9-S and the balance of Forms 3-S 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 
Drillking Water Well and Existing Point ofUse (PoU) Treatment Unit 

ffA (JUJt. liJt.> 1. name, address, phone number, ID number, mine area, etc.) 

( ') 
·· .... ~ 

( \ 

\.' 

2. Well information (describe: location, depth, construction details, driller, date, pump hp 
and gpm, m.aintenance done, etc.) . 

!". sfle ~s-e-, "'1-..r g Pt-:.tf."-.e 1 o-t.....(S" If (Sf"''Y w«ft:,..)l :'<!eo:l l..-.d l<br!c.~ j 
3. Pressure tank (describe: volume, gauge pressure on and ~ressure off; etc.) 1 

~ ~ -L/,1o«' (!/{l.!jp>-1 ! 
/1 I 

4. Plumbing (describe: date/age, specify copper/galvaniud/plastic, repairs one, et.o.) i 
/;w,s: fly fvc 1 s~.,_.~.,,_ ! 

i 5. Water softener (describe: connections/faucets, m.aintenance done, etc.) 

}1.. s,/?e...t!/" 
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 
satisfaction, etc.} 

h.ovt.e 

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

8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

11'f!..wtq~e-r I . itey.S fc.e. 1-n,..., Sfo/"~ 
9. Septic tank (descnoe: location, type, maintenance, homeowner comments, et.o.} 

rs,.(.k. of lwust C4.c,.,f.e -h..~ t..{)/ e~~~ f.t..r.( 
10. Other homeowner comments (describe: alternate contact information, well water 
problems, bottled water problems, preference for PoU unit, any other 
complaints/compliments/comments, etc.) 

1'1& fr&b(!IU/fS W ( Mlfi.?£.. ~ 1 ~ wP/f.:r j 

f1"o<%Wt-t. 1"5 ~~~r !<flv<) / .£1:7 5fu W'Utf )fbf be ~£t~ +o '.l....e <1 t~ 

1 
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192/323 

l 

' 

' 

I 
I 

I 



fM 1'2 J...fi4. ).·' u: Itt " ..., . 
~,,_. .... ,'fl' J_ SAMPLE COlUCTIONFIELD SliEET 

\.. ·· Wasllington County Point of Use Study Sample Number: ORD-11_ 

( -). 
~ ...... ·· 

l \ 
\ .... ·/ 

Latitude: 3Z~2"bt:? SampleDate: /&-:!...)"-<>2 
Longitude: -tfii,J.M'Ina Sample Time: .LI..l3;..ff.:z.... __ 

Tenant's Name: - Tenant's Phone Number:_.....-. _________ _ 

Property A<!dress: --~:::..ii'..i:k.'l.L.:__ _____ ~--~--------

Residence owner occupied: 3 Well shared with other residence(s): -,IJA'-6/t?"''------
Number of Occupants or~ersons supplied by well: 3 Child):'en under 6 yrs: _0=---

Well Depth: ........ /&pj);. PnmpDepth: ? WcllAge: ;{'( 

FlowR.ate~tHouse: '7 FlowRateatPoU: l,flft&tilll 

HoldingTatikMake/Volume: t.,)afr"& fre / _?.,.::;9"'/ 
I 

TreatmentSystem(s): &/-JA &,v,•Jep! C,ff,)...;, '14/k_... 

Sample Collection Description: ______________________ _ 

PurgeTimeorVoltime: Yunr.tl\jr/ Cow: 1f' ~M I . 

GM-2 
193/323 
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( .. ) SAMPLE COLLECTION FJELD SHEET 

Washington County Point of Use Study 
Latitude: _____ _ 
Longitude: _____ _ 

Propeey Identification Number: 'l. '-/ o ~:7"' 

SampleNumber: ORD-12_ 
Sample Date: b -"!\. ~ '45 
Saniple Time: _,/~&f~k""J~--

Study Area: _ __!_.! ______ _ 

Owners Name: Ownej'S Phone Number: _________ _ 

Mailing Address: 'i3J!! O .aS\ tt < f'?.&r'/1 
Tenant's Name: ,;! . Tenant's Phone Number:----------
PropeeyAddress: __________________ ;__ _____ _ 

Residence owner occupied: Well shared with otherresidence(s): --------

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

Well Depth: Pump Depth:-----~ Well Age: ___ _ 

Flow RBte at House: low Rato atPoU: ------

Hold)ugTankMake/Volume: ____________________ _ 

TreatmentSYstem{s): ________________________ _ 

( ) Sample Collection Description: ______________________ _ 

(__) 

PurgeTimeorVolllllle: fUc~e) ).S- I<VI•'H 

Sample Location Laboratory Analysis 

Tap, Purged Total Metals 

'J.}ap, Pruged ..U.enismfll 

Remarks: 

Photo Number: .----::=-
Sampler's Initisls: tJf(;-

Number of Sample Prooessing 
Containers 

I Unfiltered 

I Filtered 

1 n> 

• 

Preservative 

HNO,topH<2 

HN03 topH<2 

.HN03 to pH <2 

HN03 topH<2 

Conlainer 
'fype 

125mlHDPE 

125mlHDPE · 

125mlHDPE 

125mlHDPE 

GM-2 
194/323 

I 
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SAMPLE COLLECTION FIELD SHEET 

Washington County Point of· Use Study 
Latitnoje: -------Longitude: _____ _ 

Property Identification Number. ":Lt.{ 0 fi5 

SampleNumber: ORJ>..128_ 
Sample Date: 'fl.~-"? 
SampleTime:1;.$f 

SrudyAioo:_~-----------
Owners Name: Owners Phone Number:: _________ _ 

MailingAddi-ess: _____ ..:.._ __ ...,-----"--------------

Tenant'sName: ).,$(£ tJ!?,D -If Tenant's Phone Number.--------
PropertyAdmre$: ___________________________ _ 

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

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

Well Depth: Pwnp Depth: j, Well Age: 

FlowRateatHouse: FlowRateatPoU: 5'""-~ fU:Il~ 

Holding Tank Make/Volume: __________________ _ 

Treatment Systeni(s): IJrvdf 

Sample Collection Description: 

.!'n~ 
tJd,P (1;{..., er- C.,k• bt:pl.'l) lbr.w~ <N ~ "'f./~ 

!}., .. 4 149;_.,__ d,/L '41/= a'b~uvt! it;. G'l" ft.e lrf'~r/e 

PurgeTimeorVolume: i/~~tPUfJ'*I .{1,.- f tz,_s 
I 

Sample Location Laboratory Analysis 

Faucet, Total Metals Unpurged 

faueel; - ~oieHff\1 

~ 

Remarks: 

Photo Number: ,----::-,;.--
Sampler's Initials: rji2i 

Number of 
ContaJners 

I 

I 

1 

1~ 

Sample Processing Preservative 

Unfiltered. HNO,topH<2 

Filtered HNO,topH<2 

""'""" HNO,topH<i 

1 t<lllerea, ~rMI> HNO,topH<2 

Container 
Type 

12SmlliDPE 

12SmlHDPE 

125 mlHD)'E 

12Sm1HDPE 

GM-2 
195/323 

• 

I 
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SAMPLE COLLECTION FIELD SHEET 

Washbtgton County Point ofUse Study 
:Latitude: ______ _ 

SampleNumber: ORD-12!1_ 
Sample Date: /0' :t?-o!;i 

Longitude:------- Sample Time: -1-l'f:L.l!;:t;,?!..----

Property Identification Noinber: ';;!.'{ 0 f1!(' Study Area:-{---------

Owners Name: ... Owners Phone Number:. ________ _ 

MailiugAddress: T~ Cll..f} , , 
Tenant's Name: ;; L- ''/ ( Tenant's Phone Nwnber: --------
~o~rtyAddress: __________________________________________________ _ 

Residence owner occupied: Well shared with otheriesldenoo(s): -----------

Number ofOooupants or persons supplied by well: Clu1dren under 6 yrs: --~---

WellDepth: PumpDepth: WeUAge: ____ _ 

Flow Rate at House: Flow RateatPOU: :> ,'3 L/ "-1-la 

Holding Tank Make/Volume: ____________________ _ 

Treabi!eotSysiem(s): _____________ -,--:---------

.{klfPf 

Sample Collection Description: 51 ! 9. b! f P.: /InA ./l,J ..e1,7t/l f.fw 4 

~t /!.,...., :nr, hp /,'/fwJ .r:"'J''P(f, 

PurgeTimeorVolume: fuu:,rJ C.,., Jrm,~a 

Field Parameters: · 

.,.te I 4/t:: . 

Tmuperature ("C): 13.~</ ORP(mV): :{o~ ... S 
Conductivity ~8/cm): '-/97 
pll! 711 
TDS(mg/L): -
DO(mg/L): &, '8h ( t;s;s# 
Remarl!s: 

Photo Number: __ _ 

Sampler's Initials: _.._cb""----

Test Kit Results: 

Hardness: 

Free Chlorine (mg/L): 

Total Chlorine (mg/L): 

36'1~1 
•• ..,_ ..n. 

+ 
./... 

GM-2 
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SAMPLING AND ANALYSIS OF HOUSEHOLD 
WELL WATE1UNMINEWAS1EAREAS 

Homeowner Interview Data Checklist - Draft 10/5/08 BP A R7 
Drinking Water Well and Existing Point of Use (Poll) Treatment Unit 

I. Home ( ~escribe: name, address, phone mrrnber, ID number, mine area; etc.) 

Mine~andiDNumber: J/1- (I ~1os:>' 
Name ofPerson(s) Interviewed: 

Address: 

Telephone: 

2. Well information (describe: location, depth, construction details, driller, date, pump hp 
and gpm, maintenance dpne, etc.) 

F" ..... +-Vt'Zr'oi ..._.f!O@.~ l-At~"~ .J1-/rPcrPf-ctut 

(.)!/{-e.-- f..lt,,tl<rJ { f"ye_ I lrf/(ad /,. /'f!XJ '/}/ 
I 

k lttdJ IJ.r- "bt41 sf 1 ~l( '1/!q Y$ ~ . 

3. Pressure tank (describe: volume, gauge pressure on and pressure oft; etc.) 

tJeU-- f<ik , l.f# J.{ I Sf) /jVf. r 3o :;cd 

1 

GM-2 
197/323 



PJ,: 7>"15' "':{Jk 
Ccft &11-1 Bf;....._y { SAMl'LE COLLECTION FIELD SHEET 

ft}·, ,·14. hingtonCountyPointofUseSwdy SampleNutnber: ORD-130_ 
Lntihlde: SampleDate: lt?<l.J.-or 

( ... ,) 
· ... -···' 

(_) 

l.ongiwde: Sample Time: O@'fhc! 

Tenant's Name: Tenant~(Phone Number: _ _::::==------
Property Address: · 4~ · 

Residence owner occupied: 2,. Well shared with other residence(s): -"M=~:::._ _____ _ 

Number of Occupants or pe~ons supplied by well: :;l._ Children under 6 yrs: __:O::o_ __ _ 

Well Depth: lo/IJ I PumpDepth: / Well Age: I.N«$ 
FlowRateatHouse: 7 FlowRateatPoU: S.:i"L.Jwt~IA ' 

·Sample Collection Description: fhi 1t/.u<A_ Sin/5 s.:tlruonle ~ L?lcl 1711'4. 'tpr-
. . . 4 

t.l:VJntAI-6,1}/. 1]..,~,.,.~,,.0 {.J1,' 
be~[c!.b;:t; ~ t.lfA.Ift~ )~:;pie;·£.'~~~(.;;. a~ ide!; tlC/Wit "'"' <4-: ... J 

PurgeTimeorVolume: U,!Afu'fJP /,t2+ l4Uf$ 

Sample Lu<ation Laboratory Analysis 

Fau<el, Total Metals Unpurged 

JIDpllf••d= .• 
A:Isettie 'fHFv, 

Remarks: 

Photo Number: .---,-,,.,-
Sampler's Ihitials: 6}£ 

Number of 
Containem 

I 

1 
_, 

.. 

Sample Prooesslng Preservative 

Unfiltered HNO,topH<2 

J!ijtered HNO,topH<2 

""""" HN03 topH<2 

HN03 topH<2 

Container 
Type 

·125m!HDPE 

125miHDPE 

12Sm!HDPB 

125m!HDPB 

GM-2 
198/323 

I 
I 

' 
i 

·l 

I 
i 
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SAMPLE COLLECTION FIELD SlmET 

Washington County l'oiot of Use Study 
~titud~-------------

Longltude: -------

Property Identification Number: 3e 'b .. '( 

SampleNumber: ORD-I31Cf.:/~£) 
SamploDate: /~or . 
SampleTime: f?Ctt:JO 

(L.bt/ ">1 '$"/«o~/<!s ~~~ad!s '1611./)-/Jt_'' 

8rueyAre~----~--------------
Owners Name: Owners Phone Number:•---------

MalliogAddress: ~ ()02"9 ~I ~0 
Tenant's Name: JP::;_ , Tenant's Phone Number: ____ :.__ _____ _ 
Property Address: ____________________________ _ 

Residence owner occupied: Well shored with ollierresidence(s): -----------

Nmnbi'C of Occupants orpenmns supplied by well: C~ildren under 6 yrs: -------

Well Depth: Pump Depth:------- Well Age: __ .:_ __ 

Flow Rate ntHouse: Flow Rate atPOU: --------

HoldlngTankMake/Volumo: _________________________ _ 

TreatmectSystem(s); ___________________________ _ 

SampleCol!ectionDesoription: S't>~~U 'is F: f.l.ertJ LTvLtJie hr"'4"' ~tpk"") 

PutgeTimeorVolwne: Pa"J&l .!lv lfo 744ha 

Field Parameters: 

Temperature ("C): 1 i,rJ? ORP(mV): d.'b5 7 . 
Conductivity (!18/cm): Cc-f I Test KitResnlts: 

pH: ' HP.i-e...- bf'd<&. Hardness: 

TDS(mgiL): ......- Free Chlorine (mg/L): 

DO(mg/L): S,f3q ("51,&G/u) Total Chlorine (mg/L): 

Remarklli 

Photo Nwnber: 

Sampler's Initials: lf:; 

GM-2 
199/323 
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SAMPLE COLLECI'ION FIELD SHEET 

Washington County Point of Use Study Sample Number: O~~ .. ff /W) 
Latitude: Sample Date:l.•ai"N:.~U.k-4"'...,~ 617:::.__ ·-

Longitude: Sample Time: -!b:.."l:?..:oY<..!<O'--:--

D...t_hd 4><- s-.uqrf~.s ~t'~ t't>Ri>-3/ L1. 1- ') 
Property Identification Number: · Je;ZJf Study Area:-----------
OwneJSName: OwnemPhoneNnmber:~--------

MallingAddress: 'tE CJf!>D-t yo 
Tenant's Name: · Tenant's Phone Number: ___________ _ 

, PropertyAddress: _________________________ _ 

Residence owner occupied: Well shared with olherresidence{s): -----------

Nillllber ofO~anls or petllons supplied by well: Children 1mder 6 Jlll! -------

Wen Depth: Plllllp Depth:------ Well Age: ____ _ 

Flow Rate at House: · Flow Rate at POU: -------

Holding TnnkMake/Volume: ______________ _,_ _______ _ 

TreatmentSystem(s): _________________________ _ 

Sample Collection Desmiption: UurK/W $ct·-tlj~ C~e ft<Wt.,_. <itj~"' b,~'l5'd!) 

PurgeTimoorVolume: h~es 1//ufl_ys/ 911 qq;f.l"t<f&,.l .b....,,;;...,(g> s 
I 

Field Parameters: 

Temperotufe (OC}: 

.Conductivity (~S/cm): 

pH: JJ'!l-n..,A! 
TDS(mg/L}: 

DO(mg/L): 

Remarks: 

Photo Number: ----:-; 

Saropler's Initials: rJS 

/J.r/f!J I ORP(mV}: ~/7,5 

s; ";? ( I Test Kit Rasnlls: 

7'~1 · - l,r..!'-4. · Hardness: '-/27 < 
- • Free Chlorine (mg/L): /V,&-~,,.1-

.)": 4!J 'f $, 0 I Total Chlorine (rng/L): J-

GM-2 
200/323 
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SAMPLING AND ANALYSIS OF HOUSEHOLD 
WELL WATER IN MINE WASTE AREAS . 

Homeowner Interview Data Checkljst - Draft 10/5/08 EPA R7 
Drioking Water Well and Existing Point ofUse(Pou) Treatment Unit 

1. Home (describe: name, address, phOne number, ID. number, mine area, etc.) 

. MlneAreil.andiDNumber: SJ4.17 ff'#J 3bq2~. 
Name ofPerson(s) Interviewed: 

Address: 

-:r:elephone: 

Z, Well information (describe: location, depth, construction details, driller, date, pump hp 
and gpm, maintenance done, etc.) · 

wle /'to' 86-5 I Ap fll~f :flfJ;)PY~J -

'· _) I?o' £As±5 · • fJJt-1~/ ~!?. dffv/ /i. t-~tf h 1997 
I.-!R/.1' ~j) Jf. J;j of.t:AP 

~ 

'· "'~;;r;;nu-~"'"'"'~'"""'-l 

\,, ___ .. 

1 

GM-2 
20!/323 
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·-------··--~ ,_ 

4. PllJ!llbing (describe: date/age, specifY copperlgalvanizedlplaslic, repairs done, etc.) 

. ;Jjfle;l?, _.~~II}~-. 2006 

· .. 

·s. Water softener (des~rlbe~ connections/fuu~ts, maintenance done, etc.) 

1/vn_e.. 

6. Exisllllg water PoU 1rtllltment (describe: EPA Culligan carbmi filter, other PoU unit
specify, type and ~i7.e ofv;aterline connection, maintenance done and cost, homeowner 

VI 
n··l 
,j j 

i 

\ J 

-r;JIIJ~ - tJ~- IM~ \;vLtv!e. c;i-se·-,.,.-e-AI~~ 

!fi7~ $y- LPf-1;r~""l -/1-e(kqv--/c.,( ~drefttA-t. ..fi(-Jer--

7. Flow rate (descn'be: measure sink faucet gpm and pressure, measure PoU filter sinlctap 
gpm, homeowner comments, etc.) 

>. t; L/Vt-t t"". · 

2 
GM-2 

202/323 
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i 

I 
i 

.J 

l 

I 
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· ... ") 

(, 
... ~-· 

.. _ .. ________ ·~·-·-- .. ··--·· 

8. Ice cubes (describe: ice trays) i;mrucer, quantity used, etc} 

~M.Jr 1/St. ~:~fM- .; .~-M"" .tyrtve#\ 

9. Septic tank (descnbe: location, type, maintenance, ~o7eowner comments, etc.) 

. /oc~) ~ 751 )1.£,-( Jj{)pie__ · '.-

10. Other homeowner comments (describe: alternate contact infonnation, well water 
problems, bottled water problems, preference for PoU unit, any other 
complaints/compliments/commeuts, etc.) 

~~Rfjw:TX W/J) ~r, qd3; /o ~/flk 

--Pr-&;w+r cw<ef' '«tMk111el c. ~~~ ;!V?:. Lz~ 
.. l.utA·r;.r 5'/JJut>-h(.;...-s 

3 
GM-2 

203/323 

I 
! 

I , 
j ! 

I 

I 
I 
I 

l I 
I 



I I 

I 
I 

f I 

£Z£/t0Z 
z-wo 

' . .. 

I ' . . --------~ ....... ----·---.-·-•M•-~••••'' -··---------·--~~---.. ----:--··-• '''''''' • 



f),; 5""1, &vtr~/L. 
f?q~ 3'/'i / {j-/3-oB) 
i!.--1.fs {..- SAMPLE COLLl!:CTlON .FIELD SHEET 

'· ) WashlngtonCountyPointofUseStudy SampleNumber; ORD-13_ 
Latitude: Samplel>ate: ftJ·:uriJift 
Longitude: Sample 'l'ime:_.I-'-N.uo.._ __ 

Owners Name: 

Mailing Address: 

Tenant's Name: - Tenant's Phone Number._-________ _ 

PropertyAddress: __ ~~-:M!----------------
Residence owner occupied: / Well shared with other residence(s): -,,f.!.!A-o~~----
Number of Occupants or persons supplied by well: / Children under 6 yrs: _...:0""'----

I 
Well Depth: 'V L3o Pump Depth: Well Age: S.5$,_.. s 

FlowR.ateatHouse: '"? FlowR.ateatPoU: IJ.el-/,u./,4 

Holdil)gTankMake!Volume: --::-:---"I_L-L__--,-rr-----------
TreatWent System(s}: ff,4 Cu.lli$M A (£ 

( ) Sample CoUectionDescripfion: ______________________ _ 
. ' 

PmgeTimeorVolume: U1np<!.t-,,L afJr ll ~'J 

Sample Location Laboratory Analy!Js Number of Sample Processing Preservattve Containel'" 
Containers I Tvoe 

1 Unfiltered HNO,topH<2 125mlHDPE 
Tap, Unpurged Total Metals 

1 Filtered HNO,topH<2 125m!HDPE 

"' • r -... 
IUWJ.v 1'• E 

Remarks: 
I 

Photo Number: ... 

Sampler's Jnitial;-s:---;O'f"l.$'----

( ) 
~ ........ · 

.. 
GM-2 

205/323 

l 
~I 

] . 

! l 
l I 

I J 
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c·:) SAMPLECOLLECI'IONFIELD SHEET 

Washington Connty Point of Use Study 

Laiitnde: ------
Longitnde: ------

SampleNumber: ORD-14 
Sample Date: IP· ~ ·a'L . 
Samp!e Time: /SOS> 

Property Identijication Number: J ';)... 3 Study Area:----------
Owners Name: _ -··-·· ·owners Phone Number:~---------

Mailing Address: "tt O/Z:; f) /3 
· Tenant's Name: S Tenant's Phone Number. _________ _ 

Property Address: __________________________ _ 

Residence owner occupied: Well shared with other re_sidence{s): ______ ......:__ 

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

WeliDepth: PumpDepth: WeliAge: ___ _ 

Flow Rate at House: Flow Rate at PoU: ------

HoldingTankMakeNolurne: _____________________ _ 

TrealmentSystem(s): ____ :__ ___________________ _ 

( ) Sample Collection Description:-----------------'-:-------
........ · 

Purge Time or Volume: (?u~~I<Q :J:S.tt,(" 

Sample Location Laboratory Analysis Number of Sample :Processing 
Containers 

1 Unfiltered 
Tap, Purged Total Metals 

1 Filtered 

'l'sp, i'mged AfseniemPJ 
' 

Remarks. 

Photo Number: 
Sampler's Initial,....s:-C""/3,.,---

(.__) 

Preservative 

HNO,topH<2 

HNO,topH<2 

ptl'<U3 10 p11. <.,< 

1 =<V31opn 

I ~=:iner 
12SmlliDPE 

125mlliDPE 

. l"YUU J:UJJ;'ts 

1 •· ... uw.v<'E 

GM-2 
206/323 

·I 
I 
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' 
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SAMPLE COLLECTION FJELD SHEET 

Wnshington County Point of Use Study 
Latitude:-------
Longitude: _____ _ 

Sample Nmnber: ORJ>-132 
SampleDate: (OWq"b1 -
Sample Time: -Uf/..J'-f'.LI.t):...._ __ 

Property Identification Number: /2 3> Study Area:----------

Owners Name: Owners Phone Number:, ________ _ 

Mailing Address: ____ =----.,.------------------
<; ~f: {JO!.. ()- f3 Tenant's Phone·Number: --------Tenant's Name: __ 

.PropertyAddress: ________________ -'----------

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

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

Well Depllt: Pump Depllt: --'-· __ 

FlowRateatHouse: FlowRate'atPoU:~ 
Gb 

Well Age: ___ _ 

&/oLf /Mr .... 
' 

.HoldingTankMakeNolume: _____________________ _ 

TreatmentSystem(s): _________________________ _ 

Sample Collection Description: ________ ~--------------

PurgeTimeorVolume: fAw~ /{ hcur$ 

Sample Location Laboratory Analysis Number of Sample Processing 
Containers 

Faucet, I Unfiltered 
Total Metals Unpnrged 1 Filtered 

Faucet, 

~ Aa:setdc HtN Jli>I!lu'ge1r 

Remarks: 

Photo Number: ~ 
Sampler's Initials: G 

Preservative 

HN03topH<2 

HNO, to pH <2 

HN03topn 

Container 
I Typo 

125 mlliDPE 

12SmiHDPE 

12S.miHDPB 

UffiPB 

GM-2 
207/323 

I 
l 
' j 

.I 
I 
l 
I I 
I ; 

I 
l I 

l 1 
j I 

l 

·I 

l 
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SAMPLE COLLECTION FIELD SHEET 

Washington Connty PGfut of Use Study 
Latitude: ______ _ 

Sample Number: ORD-133 
Sample Date: lo· "J.I<riJf 

SampleTime:" /~._.-Longitude:------- .... 

Property Identification Number: Study Area;-----------
Ownem Name: Owners Phone Number:~--------

Mailing Address: Ql;A 13 
Tenant's Name: ') 6 E C) V Tenant'sl'hooeNumber: _________ _ 

Property Address: _________________________ _ 

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

Nwnber of Occupants or persons supplied by well: Children onder 6 ym: -------

Well Depth: Pomp Depth:------- WeUAge: ____ _ 

Flow Ente at House: Flow Rate atPOU: -------

f!oldingTankMal<e/Volnme: _______________________ _ 

1'rea1InentSystem(s): ----------------~--------

Sample Collection Description: __________________________ _ 

PurgeTimeorVolume: furyr:J 2.;' !Mfu 

Field Parameters: 

Temperature ("C): }:2., (g c; ORP(mV): 

Condnctivily ((.IS/em): 5'03 Test Kit Results: 

pH: - !'oJI-omnd. -1) Hardness: 

IDS(mg/L): 
......... \..'... u ., ~ 

Free Chlorine (mg/L): · 

DO(mg/L): 7sY (7tJ, '1) Total Chlorine (mg/L): 

Remarks: 

Photo Nnmber: __ _ 

Sampler's Initials: -li]b-4tl---

::J./e/7 

l5s7.t 
AJ/.M iJ,._u A.1 f 

GM-2 
208/323 
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SAMPLING AND ANALYSIS .OF HOUSEHOLD 
WELL WATERJNMINE WASTE AREAS 

Homeowner InterviewD!!taChecklist - Draft 10/5/08 E~AR7 
Drinking Water Well and Existing Point of Use (PoU) Trea1ment Unit . . . . 

1. Honi.e (describe: name, address, phone number, ID number, mine areit, etc.) 

. MineAreaa,ndiDNumber: 3ft 3, 'ffl/- {'J..1, 
./ 

' Name ofPerson(s) Interviewed: 

Address: 

z. Well information (describe; iocation, depth, construction details, Oriller, date,. pump hp 

and gpm;mai~tenance done, etc:) rf.ot r]44.L £ ye.- Orll/ov-

kk var-t~ ~~tr tw ~7f1 ~A.t3oF+ Jurt,__,1~Y 

fll/i/;f/L_r- l't--f lM-tl r 
>U f~1t1 5 

3. Pressure tank (describe: volume, gauge pressure on and pressure off, etc.) 

·IJ 
I 

1 
GM·2 

209/323 

1 
I 

I 

l 

I 
I 
I 

I 



.-

.\~ 
'>·I 

·4.l'lumbing (describe: date/age, specify copper/galvanized/plastic, repaus done, etc.) 0 
,15"8 · · eorrtr 1 p4,Yf>'.; 1 &ublrk. ,~:;~ ?~ r-y4c~ 

1& Y-4....;.. er...J~, 

., 

5. Water sofl:e)ler (describe: connections/faucets, maintenance done, etc.) 

f)J~ 

6. Existing water Po U treatment (describe: EPA Culligan carbon filter, other PoU unit -
specify, type and size of waterline connetJtion, maintenance done and cost, homeowner 
satisfaction, etc.) 

ff1J- Cr4tf0~ ftllv 

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

(), ~ Ljwt~"' ci+ tttl/F;"-<4 {J,'!k- ('HI') 

~ · 'K L / 1-vt.; "'- a. f fm-<cef 

2 

<,. 

GM-2 
210/323 

i ) 
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( ) 
........ ~ ... · 



'HJ 
I ,. 

0 

... -.. , 
. l 
( J 

/ 

( ) 
· .... __..· 

8.: Ice cubes (describ~: ice fi:ays, icemaker, quantity' used, etc.) 

z_ ry7 ~~ j'w_ ~of. SU/4~~ 

9. Septic tank (deseribe: location, type, maintenance, homeowner comments, etc.) 

pJ /fl- · 'Sf£~ lf~ ksu1e_; ~/l ~ ~ fMu5c

Cov. ~-/-t..- ~"v· --vf o&-..~Ail 

~kk, ~y~ ,_,..ftu.J.. { "/ealJ' q~!. 
I 0. Otber homeowner comments (describe: altem!lte contact information, well water 
problems, bottled water problems, preference for PoU unit, any ot!ier 
complaints/complimentsfcomments, etc.) 

j,J{ n~ . k, ~({ frr- ~i ·blr~, fltM f\a-k 

3 
GM-2 

21!1323 
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/f: I u 1 Jq~ o/o {3>/.lo/o0 
~ ( .--~£.1 SAMPLE COLLECTION FIELD SBEET 

'· -· ·Washington County Point ofUse Study Sample Number: ORD-134_ 
Latitude: Sample Date: ~--, ,2'7' 
Longitude: Sample Time: t:; 

Mailing Address: 

TenlUit'sName: -----------
Property Address: ___________________ __:_ _____ _ 

Residence owner occupied: ~ Well shared with other residence{s): --7+----,-,.-----
Number ofOocupants or persons supplied by well: ] Children under 6 yrs: ---IY'-----

WellDepth: 3'10/4 '7 PwnpDepth: ? /,. WellAge: /Y 
Flow Rate at House: ~ Flow Rate at PoU: I• !7 />M /v, 

Holding Tank Make/Volume: ____________________ _ 

TreatmentSystem(s): ________________________ _ 

( ') Sample ColletitionDescription: -----------------------
'·. 

·· ............... ) 

Purge Time or Volume: Uw:zu•}r-1- (2!&4:,_ L.<-1&1$ 1 ·?1zst.:.,. dfSlos ~..ri..,.., "".e. 
I ~ "";--£. S ~ $4ef/·st.e h..,./1. "'r u~..(. v-u.d, 

1-VA~ 
. Sample Location Laboratory Analysis Number of 

Containers 

Faucet, l 
Toml Metals Unpnrged I 

Faucet, ' 
A~~~( ffie!i::- --: 

tinpmged 
' 

Remarks: 

Photo Number: 
Sampler's Jnitial::-s:-C-:: • .-;b;:;---

1!1 
Sample Processing Preservative 

Unfiltered HNO,topH<2 

Filtered HNO,topH<2 

UDmw•ou, ~"'~ "u 

"""'>~yu 

Container 
Tvue 

125miHDPE 

125miHDPE 

·~·· ..LttnpE 

•~• · •I T-mPR. 

GM-2 
213/323 
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SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Sllldy 
Latitude: __ .-----

Longitude:-------

Sample Nnm~er: 

Property Identification Number: ).o-15'0 Study Area:-----------
OwnersName: OwnersPhoneNumber.. ________ _ 

MailingAddress: 7'::-G oRP -t3f . mn-, 
Tenant's Name: 5 t::-1-- . Tenant's Phone Number.------------
Property Address: ___________________ _,_ ______ _ 

Residence owner occopied: Well shared with otherresidence(s): -----------

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

Well Depth: Pump Pepth: Well Age:-----

Flow Rate at House: Flow Ratil at POU: -------

Holding Tank Make/Volume: __________________ :_ ____ _ 

TreatmentSystam(s): ------~-""-------------------.,.--

Sample Collection Description: ___________ ...:_ ____________ _ 

Purge Time or Volume: --Y.:dZ:.U{L')~· ~g~6t-(------------------,---
Field Parameters: 

Temperature ("C): n,t(t 
Conductivity (jlSfcm): tf-t£1 
pH: - ryu~ .... ,.--v7) 
TDS(mg/L): _2 I I 

DO(mg/L): f{, ,ufll/1'1 ,4 ttt;\ 
Remarks: 

Photo Number: --ri9 

Sampler's Initials: c/3> 
::.• 

I 

btu>(mV): 

Test Kit Results: 

Hardness: 

Free Chlorine (mg/L): 

Total Chlorine (mg/L): 

N!.f.G 

~7.~ 

N#"f'ne. 

.1-

I 

I 

J--

GM-2 
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SAMPLING AND ANALYSIS OF HOUSEHOLD . 
wELL WATER IN :MINE WASTE AREAS 

HomeownednterviewDataChecklist- Draft 10/5/08 EPAR7 
Drinking Water Welf and Existing Point ofUse (PoU) Treittm~nt Unit 

I. Home (describe: name, address, phone number, ID number, !Dine area, etc.) 

MineAre!landiDNuinber: SA-!o
1 

1o 15'l5 
Name ofPerson(s) Interviewed: 

Address: 

Telephone; .· 

2. Well information (describe: location, depth, construction details; driller, date, pump hp 
and gpm, maintenance done, etc.) 

f're.tf- t--v:Jet/-~t::l_~-1-At/ '""/9 95 

3. Pressure tank (describe: volume, gauge pressure on and pressure off, etc.) 

1 

GM-2 
215/323 

l. 
j 

I 

I 
I 

I 



---~~,-------·---- ·····------·-· .~ ................ ~- ---·····--··- ·-- ·- .. -
·. 

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

/11~ fVC1 
I 

ruf.tcf. ~ ~.f'CI?vvl . 1 

'"" <.oo7 r (ofl-v--' 

5. Water softener (describe: connections/fi!ucets, maintenance done, etc.) 

' J.:; C) ""(_ 

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 
satisfaction, etc.) 

/lA.~ 

.• 

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

2 
GM·2 

216/323 
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0 
8. Ice cubes ( descn"be: ice trays, icemaker, quantity used, etc.) 

<f",.--.,_!(7 r. a.. lAy 

9. Septic tanJc: (describe: location, type, maintenance, homeowner comments, etc.) 

..-"\..-"I -;-.ff -Ni-e~Nt. ~e 

~ ~i.ae/(, 
""'-- Of/0$-;/--e_ SJ~ h ~~ 
~fe, 

10. Other homeowner comments (describe: alternate contact information, well water 
problems, bottled water problems, preference for PoU unit, any other 
compla1ntsfcomplimentsfcomrnents, etc.) 

c.~ Lo#{.J_ ~-J""'u(/ f"'-~<4--- li'hl,-
w~le.r--

t .. ___ ) 
3-

GM-2 
217/323 
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SAMPLE COLLECTlON FIELD SllEET 

Washington County Point ofUsci Study 
Latitude: ______ _ 

Longitude=-~----

Owners Name: _ _ 

MailingAddress:__j••••lll!•••• .. • 
Tenant's Name: Tenant's Phone 

SampleNnmber: ORD-136 
SampleDate: /ar).7·?? -
Sample Time: (.9{9'J.{> 
§'· 

PropertyAddress:_~,u;,~e.-~-~---------------
Residence own~r occupied; Well shared with other residence{s): --------

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

Well Depth: 7 Pump Deptlt: ? Well Age: ___:,? __ _ 
FlowRateatHouse: 

7 
lowRateatPoU: 31PL/.u:1 .. · 

HoldingTa'nkMakeNolume: ___ __::::..::.,~i---------~---~--

TreabnentSystem(s): _____ =~L-----------------

( . ) Sample Collection Description: ______________________ _ 
· .... ~ 

Purge Time or Volume: Lifit,.,,J {J.... /o+ 4.-z.,~ 

Sample L<>catlon Laboratory Analysis Number of Sample Processing Preservative Container 
Containers Tvne 

Faucet, I Unfiltered HNO,topH<2 125mlHDPB 
Total Metals Unpurged I Filtered HNO,topH<2 125mlllDPB 

-Jhn~t; 
-L <ll ,.,., '" .... ~ ·,~, iillllDPE • 

~~!Bi:v J.Iffil lJnplttged ""''n '""'PE 
~.· 

~ 

\ 
Remarkli: 

I Photo Number: 
Sampler's Initial.-s:--C"~'"lr"-

( 
'- ...... / 

'"•·,~;,: 

GM-2 
219/323 
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SAMPLE COLLECTION FlliLD SHEET 

Wasbington County Point of Use Study 
Latitude: __ ___, ___ _ 

Sample Number: ORD-137--,~fl./) -lf"?FJ:> 
Sample Date: /cf7-?.. 7~ tf<>' 

Longitude:~------ S3l11ple Time: ~ 

Property Identification Number. Q ~I{;) fJ Study Area: _ _,s-,_ _______ _ 
OwnenName: ~i"l !?i OwnersPhoneNumber:. 

MaillngAdthess: ~f; tJi<>v~ l.~!f/Z 
Tenant's Name: Tellllilt's Phone Number:----------
PtopvrlyAddress: __________________________ _ 

:Residence owner occupied: Well shared wi1h otherresidence(s): -----------

Numbec of Occupant$ or persons supplied by well: Children under 6 yrs: -------

Well Deplh: Pump Deplh: Well Age: ~----

Flow Rate at House: Flow Rate atPOU: ---'-----

Holding Tank Make/Volume: ______________________ ,__ __ _ 

TreatmentSystem(s): ________________ ...:._ ________ _ 

Sample Collection Description: ~0. Vt¥61{ s}q/it.. .{1,., tM/y '/Uo £~ 
4-fM-e - F"41 k eb. Jt'"u/l. 1'-.:~r~t .het...J 4et-~i-d . 

Purge Time or Voloime: tu ""1..£ k.t-- .l>;,.4~'4 

Field Parameters: 

Temperature ("C): 13.,D2 ORP(mV): . 

Conductivity (p.Sfcm): s-BS: Test Kit Result$: 

pH: - Hardness: 

TDS(mg/L): - Fl:ee Chlorine (mg/L): 

DO(mg/L): s. ss ( .s.>.3%J Total Chlorine (mg/L): 

R<!marks: 

Photo Number: __ _ 

Sampler's Inltials: . CJ) 

~ '1'.:). '8 
' 

't~ 7,5' 
A.IA D • ., . • II-

"j_ 

GM-2 
220/323 



{.(;-21. P'?-; {oJo - f?&$d-r.ekfe.J!. {).,.. (ZJ-:<7~') QgSc:Jc:> 

... 37.12'21"1 ,-o;tJ,751:J..'f 
( ··) [Cut mul paste from ihe Shaw fieldsheets. Forms 3-5 and 4-5: extraet thtJ field analytical 

. data elements and rxmibine into one datasheet, as page 2 beluw. This page I listing 
tk, ?...,J replaces entirely: Form~.J-5, 2-5, 3-5 and the balanee q{Forms 3-5 and 4-5. Put into · ,u;.rt similar tabular format],. · 
CJ:l,IJI ·-
n~ 3tJ) . SAMPLING AND ANALYSIS OF HOUSEHOLD 

' WELLWATBRINMINEWASTEAREAS 
(J h'i/o?) Homeowner Interview Data Checklist - Draft 10/SfOS EPAR7 

.• ' 
l. ) 

\ .... ) 

Drinking Water Well and Existing Point of Use (PoU) Treatment Unit 

address, phone number, ID number, mine area, etc.) 

2. Well information (describe: location, depth, construction details, driller, <!me, pump hp 
-~d WlP. !p.ajntenance pone, etc.) 
tJ1// ft:t;,f.,cJ blutt.~Me. 

l 
3. ~essurp1tanJt (Jiescribe: volume, gauge !Te onpd pressure oft; etc.) 

z.o:r'!p, /Pnt-, ~ ~r ~st .... 
4. Plumbin~(¥.cp ibe: date/~, spec~ cpppefgalv~plastic, rep~s ¥.n~ etc.) 

·t91fA4i;Jfu.6,iJ~ I 1'1(/'tUd Wtrk" A~, t-pr-ljltJt&t 
5. Water softener{ describe: connections/faucets, !pllintenance done, etc.) Jlau.. .. ' . . 
6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit
specifY, zype and size ofwaterline connection, maintenance done and cost, homeowner 

satiBiJ)/l/ w/r 
7. Flow rate ( deson'be: measure sink flwcet gpm and pressure, measure PoU filter sioktap 
gpm, homeowner comments, etc.) I 

;s, I& L1 wt.''h 

8.2l~:es:;:zz; :r· 3;;;;tc:, 
9. SJil!ic~ (deSCJI!lo/location, !YJJI!, f9!tintenancr,hom~woer comments, etc.) 

/:;d> 9,J- of /107!£ .:vi ltd '?:>1 lrtJ,.. ~ 
10. Other homeowner comments (describe: alternate contact infurmation, well water 
problems, bottled water problems, preference for PoU unit, any other 
complaintslcomplimentslcoounents, etc.) 

1 
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() SAMPLE COLLECI'ION :FIELD SHEET 

Washington County Point of Use Study 
Latitude: _____ _ 
Longitude: _____ _ 

Sample Number: OllD-138_ 
SampJeDate: /u~~7-o2 . 
Sample Time: lo 3> 

Property Identification Nmnber: lf f)./'/1J Study Area: _......LJIOLL... _____ _ 
Owners Name: Owners Phone Number:. _________ _ 

Mailing Address: fr (J{4J- ~~ 
Tenant's Name: 'S.....- Tenant's Phone Number:---------
Property Address: ________________________ _ 

Residence owner occupied: Well shared witb other residence(s): -------

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

Well Depth: Pump Depth:------ Well Age: ___ _ 

Flow Rate at House: Flow Rate atPoU: ------

HoldingTankMakeNolume: ___________________ ~--

TreatmentSystem(s): ________________________ _ 

...... 
C. ... ) Sample Collection Description:------------------------

( ) 
"---·· 

PurgeTimeorVolwne: !IJ4 n14t-j12'{ Jl,_ /:> + lAM« 
I 

Sample Location Laboratory Analysis 

Fa nee~ TotBI Metals Unpurged 

FaUcet; ArseniumF._l 
Ua(ftHgcd 

Remarks: 

Photo Nwnber: --~~
Sampler's Initials: ~ 

Number of Sample Processing 
Containers 

I Unfiltered 

1 Filtered 

1 I QDUQ 

.. 1 I lr.I•-A nn> = 

Preservative 

IIN03 to pH <l 

!INO, to pH <l 

HNO,topH<l 

!INO, to PH <2 

~~~lner 

l2SmlHDPE 

12SmiHDPB 

12Sm1HDPB 

12SmiHDPE 

GM-2 
222/323 

I 



pk,: ')$, ~!)/L-
(_cJ~IU . f)d- O . SAMPLE COLLECTION FmLD SHEET 

A \ )~ WasbingtonCountyJ>ointofUscS!udy SampleNumber: ORD-139_/oftJJ-B'lrJ> 
S ~ / L{ Latitude: Sample Date: /p= :rzrl 

("\ 
\. ... .) 

( )· 
~--

Longitude: Sample Time: _,/!..!IJ~Sl..~,__ __ 

1 Vf '7 u Srudy Area: 10 
Owners Name: 

Mailiog Address: 

Tenant's Name: -

Property Address: ___ .S::==<;--------------~--------
Residence owner occupied: / · Well shared wilh otherresidence{s}: ------------· 

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

~I / Well Depth: Pump Depth: I WeUAge: 

FlowRateatHouse: ? FlowRateatPOU: <J.&L/m;..._ ¥ 

Holding ThukMake/Volunte: ---...!'1>.10~'6~<1''1'4-t-----------------,---
T"'!!tment Syste.m(s}: /liMA. t/ . 

SampleCcllectionDescription: ---------------------------

PurgeTimeorVolume: {f.t."'J ·~ J7f-

Field Parameters: 

Temperature ("C): 12.~~ 
Conductivity (~tS/cm): ~~l 
pH: - f.-1 {)y .</.e..~) 
TDS(mg/L): 

DO(mg/L): 

Jlemarks: 

Photo Number. --= 
Sampler's Initials: r:J;; 

' I r 

-
l/14) ( ~p.~} 

ORP(mV}: 

Test Kitltesults: 

Hardness: 

Free Chlorine (mg/L): 

Total Chlorine (mg/L): 

:2./ (g, ';L 

GM-2 i 
223/323 . l 
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SAMPLING~ 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 ofUse (PoU) Treatment Unit 

1>11 : 11~o 

a~: w 
I. Home (describe: name? address, phone number,ID number, mine area, etc.) 

MineAreaandlDNumber:. fPIJ t/011./o 

Name ofPerson(s) Interviewed: 

Address: 

-------------· 

Telephone: 

2. Well information (describe: location, depth, construction details, driller, date, pump hp 
and gprn, maintenance done, etc.) 

·2_So rf+ J~ r f{~•r-r;Lut{( 'f..r7a.
1 
~~~th' -drift~, 

J+ 'fW'A ..--3o'~ b-e.. /V(? '-"''t;.'.d-4',~ 
' 

3. Pressure tank (describe: volume, gauge pressure on and pressure ott; etc.) 

J.{3 :Jilt- (I . bbtr-,'eJ 

{ ! 
\'·--~ ... 

l 

GM-2 
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4. Plumbing (describe: date/age, _specify copper/galvanized/plastic; repairs done, etc.) 

~ ~~·1.£-l'f ""-/11{}7 
1 

-f:o well 2<Pt?S' 

/1-'t{ fVL- 1 c<?ff-&-~'t 1Yf-w4~ ~~ 

~ w'/-Wt£ f-tr f-.>t k 1.., ;;JI.t>us', 

5. Water softener (describe: connections/faucets, maintenance done, etc.) 

f\l8f4._L 

6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit
specify, type and size of waterline connection, mainten.ance done. and cost, homeowner 
satisfaction,. etc.) 

/Vo,...e_ 

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

2 
GM-2 
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l 
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( ) 

( \ 

\ I 
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8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

t 
V!CP· !C.e · 

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

I A[ J f;J,;,_, I 1/U> 
(" 

~-"'-.:e 

10. Other homeowner comments (descnlle: alternate contact information, well water 
. problem3, bottled water problems, preference for PoU unit, any other 
complaints/compliments/comments, etc.) 

/XA"? ~11W c.v~f.r,_,-, w'*'(t/ ~ fJ//~ 
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fl: {llJ. ~ft9/l... 
CJ'.)Jl___L SAMPLE COLLECTION FIELD SHEET 

~a{_ ) W~hingto~ CounfyPointofUseStudy SampJeNumller: 0Rl)..l40~ 
A., lU Latitude: SampJeDate: lfJ-2:7-b? 

!1'1, Longitude: SampJe Tbne: _Jt.='i.u('J;ccOJ---

Proper!;y 

Mailing Address:_ 

Tenant"s 1. 'ti:llll"~ _J 

o.J t 1 ;:;ruay Area: sJ f1 

-~--=---~~-

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

Number of Occopanfs or persons 'SUpplied by well: ] Children under 6 yrs: --4'1"~--~ 

Well Depth: I aa.CI: Pmnp Depth: I '(off Well Age: rdyrS 
Flow Rete at House: 1./..jP""' Flow Rete at PoU: 7, c( t-/ h4iv'! 

I 

HoldingTankMakeNolume: ______________________ _ 

TroafmentSystem(s): _______________________ _ 

(_) Sample Collection Description:------------------------

. · Purge Time or Vobnne: /Lnj>!I*J d /.4 ht!w~ 

(___) 

Sample to cation Laboratory Analysis 

Faucet, Tolal Metals 
Unpurged 

{tucet, 
Pll!ll"d = Arsrwir IJJ.gp> - . 

Remarks: 

Photo Nwnber: .-----n-
Sampler's Initials: 4\) 

Number of Sample Processing 
Containers 

1 Unfiltered 

1 Filtered 
~ ""''~ 

"'""" 

Preservative 
I i:.talner 

HNO, to pH <2 125m!HDPB 

HNO,topH-<2 125mlHDPB 

HNO,ropH<2 125m!HDPB 

HN03 topH<2 125m!HDPB I 

J 
I 

GM-2 I 
2281323 . .:i 
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SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 
Latitude: _______ _ 

Longitude:-------

Property Identification Number: '?~§"'-// 

Sample Number: ORD-141 
Sample Date: ftJ•'J.. i~of" 
Sample Time: /'11~ 

Study Area: _-J-/-t-1-----'--
Owners Namo: Owners Phone Number:: ________ _ 

Mailing Address: {l:,f/- (l{:D 
.Tenant's Name: ~~· r Tenant's Phone Number: ___________ _ 
PropeeyAddress: ___________________________ _ 

Residence owner occupied: Well shared with otherresidence(s): -·-----------

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

WellDeplh: PumpDeplh: _____ _ Well Age: ____ _ 

Flow Reto at House: Flow Rate at POU: -------

Holding'l.lmkMakeNollll.Ue: _______________________ _ 

TrealmentSystem(s}: _________________________ _ 

Sample Collection Description:-------------------------

PurgeT"nneorVolwne: fwl'fld /;'"VT4!'ia 

Field Parameters: 

Tompemture ("C): I-;,., 6f.{ 
Conductivity (JlS/cm): w-rq 
pH: -
TDS (mg/L): -
DO(mg/L): to, fn. (/ll{J,f)"fr, \ 
Remarks: 

Photo NlllDber: ---,-n 
Sampler's Initials: CP 

ORP(mV): 

Test Kit Results: 

Hardoess: 

Free Chlorine (mg/L): 

Tolal Chlorine (mg/L): 

1 U',o 

GM-2 
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l rveJ.. +v ~u ~.A.. /'A~-~~vr.t k"'~s.l'lr, 
. SAMPLJNG AND ANALYSIS OF HOUSEHOLD 

~Q'~ u9/L . WELL WATER IN MINE W~STE .(\REAS 

i 
Homeowner Interview Data Checklist - Diaft 10/5/98 EPA R7 

· U. . Drinking Wat.er Well and Existing Point of Use (PoU) Treatment Unit 

~ ~ 1S7 . . ~ 6!: j {) L Home (descnbe: name, address, phone nwnber, ID number, n;une area, etc.) 

Mine Area and ID Number: SA-l Di I ~ o 5"'-/.{ 
Name ofPerson(s) Interviewed: -

---- .__, ~--~~-

Address: 

Telepho!J.e: 

2. Well information (describe: location, deptb, construction details, driller, date, pwnp hp 
and gpm, maioteD;ance done, etc.) 

........... 
( J 
'• .. ~ .· 

l.) 

f'JUr-J'11 Sth_ dL ~""f...- vz._.. ~ f--t-~ "Y .....,,1-v-

. 3. Pressure tank (descn"be: volwne, gauge pressure on and pressure off, etc.) 

1 

GM-2 
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• 

4 .. Piwnbing (describe: datefage, specify copperlgatvanizedfplastic,.repaiis done, etc.) 

/'Ho 

5. Water softener (describe: .connectionsffaucets, maintenance done, etc.) 

jVfJvJ-

I II 
0 

······. 

I 
I 

I 
I 
i 

l ~ 
l I 
l I I , 
I I 
I I 
I ' 
I l 
I J 

I I 
I : 

I 
I 
' 

6. Existing water PoU treatment (describe: EPA Culligan carbon filter, otber.PoU unit
specify, type and size of waierline connection, maintenance done and cost, homeowner 
satisfuction, etc.) . f l 

NcNve....-

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

2 
GM-2 

23!/323 

. ( 

( 
\._,~·· 



:·j 
8. Ice cubes (describe: ice trays, icemitker, quantity used', etc.) 

0'/ iW-fYt f("J.. "{ Nf,'f j &.'1 

( ·.l 
\. l 

( __ ) 

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

·. 

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

7 

'••.; 

Wtlti.(J I"( 1'kv- Lq t)~ A (-kr 

t{ <. ~ yp.o(Jl 

... 

?' 

<"( 

__.:-":"·;·~· ... ~ 
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SAMPLE COLLECTION FIELD SHEE'l' 

Washington Connly Point of Use Study 
Latitude: ______ _ 
Longitude: _____ _ 

Owners "ome: __1 

SampleNumber: ORD-142_ 
Sample Date: /tz=',2:Z~4"/ 
Sample Time:..Jl.'L~.n:J..J.'£ __ '--

Tenant's Name: ~- Tenant's Phone Number: _ __:_.::..:.::..._ ______ _ 

Prop~Addre~=--------~-------------------------------------
Residence owner occupied: l- Well shared with other residence(s}: _ _,JU:?"""'""------
Number of Occupants or persons supplied by well: ;L Children under 6 yrn: -'-----

. I / 
WellDepth: f('o PumpDepth: !&o WellAge:__,.":::<----

FlowRate at House: Flow Rate atPoU: k ,tJ J,./IM,'., 

Holding Tank Make!Volume: --;;-.,----------,"'-;-;-----:--------------------------
TrcatmOI.lt System(s}: S,f/.& .. ,,(, ;p,t fffteJ ' (,. 

SampleCoUecti~Descrlption: D':$c.:M'•'"J ~1.-~ h.wf. "f ukJf-LttM.yJ b1~ 
~~~~ -iewultnrf.,{]~::(f2f.:_;};:f:rt;b'!f~'ti¥1'.ew,;-&, CB/ki-

Purg~Tuneorvolum•= tl 4 . 
At/{ t?t"")e of.-G_,k; .fi;... ~ Uvt/)"'1;4~ ~ J~;tCCq((~j_jd>,(of£"W~ 

Sample Location Laboratory Analysis 

Faucet, Total Metals Unpurged 

olhl£~ An: dc:HJJ"l 
Titljll!tgBd 

Remarkli: 

Photo Number: .---,_,...-
Sampler's Initials: ""'a)"""''---

Number of 
Containers 

I 

1 

Sample Proc ... ing Preservative 

Unfiltered ITh!O, to pH <:2 

Filtered HNO, to pH <:2 

~.,. .. ., 
~.,..., 

I ~~iner . e 

125mlHDPE 

12SmlHDPE 

-

',.,....PE 

I ,.,....PE 

GM-2 
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SAMPLE COLLECTlON FIELD SltEET 

Washington County Point ofUse Stndy 
Latitude:-------

Longifude: -------

Sample Number: ORD-143-S" (f:f{e,.dj 
Sample Date: ID•;}. put} 
Sample Time: _.f..,kt...,..->'-----

Property Identification Number: .l(tJ(S"f Study Area:-----------

OwnOIS Name: Owners Phone Number.:·_--------

Mailing AddresS: Gy (/~~ -\1{0= 
Tenant's Name: $i :11 Temmt's Phone Number:-----------

PrepertyAddr~=----------~---------------------------
Residence owner occupied: Well shared with otherresidence(s): -------------

Number of Occupants or persons supplied by well: Children UDder 6 yrs; -------

Well Depth: Pump Depth: _______ __ Well Age: ____ _ 

Flaw Rate at House: Flow Rate at POU: --------

Holding TankMake/Volume:_---,--------,o-,-;...,----,--------------------
Treatrnent System(s): J';{k..,J , f} /fed 

Sample Collection Description:-----~-------------------

Purge Time or Volume: f"'t'PJ /£..& k 

Field Parnmeters: 

TemperatUre ("C): /S:?.s 
Conduoti\llty (JlS/cm): >:tb 
pH: 

TDS(mg/L): 

DO(mgiL): g;-;7 (726-rJ 
ll.emarks: 

Photo Number: --..,...,., 
Sampler's Initials: ___,t::..=:(5:....._ __ 

ORP(mV): 

Test :Kit Results: 

Hardness: 

Free Chlorine (mgiL): 

Total Chlorine (mg!L): 

&5 

0 -J-1 
.L.n~." ... r 

J-

GM-2 
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SAMPLE COLLECTION FIELD SHEET 
. /fl 

Washiagton County Point ofUse Study Sample Number: ORJ>.Mi-tl.S { 1}/f.etf'r#\ 
Latitude: · Sample Date: __ .....;;()!)'-----· J 
Longitude: Sample Time: .t.!.5<¥c.3::,;S"",__ __ _ 

Property Identification Number. l{bt.£1 Study Area:-----------
Owners Name: Owners Phone Number.~-------
MailingAddress: _________________ -.,.. ______ _;__ 

Tenant'sName: 12;[1 I<(~ Tenant'sPhoneNumber: _________ _ 

Property Address: sfr:: 0 . 
:Rtsi<Wnce owner occupied: Well shared with other residence(s): -----------

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

Well Depth: .PumP Dop1b: Well Age: ----

Flow Rate aU-louse: Flow Rate at POU: ------

HoldingTankMake/Volume: __ -r.-....--n::~.--;;--------------
Treatment System(s): t.(.,,.{k.J..

1 
{J,< /bJ 

• I 

BoHIJ s~ ... +:ll't ';1_)1) wl tfDf6.'5- I (JJl{ft/r.f7Dd ;"' J..k/~~---l I . I Sample Collection Description: 

PurgeTimeorVolume: pl{A'?J an ~ I l'f ,;;_ itx I-& j, "'·· WJ<•t <2 ~if<M.S 

Field Parameters: 

Temperatnre ("C): l3 .of,.p 
Conductivity (!IS/em): 4/t 
pH: ~ 

TDS (!1lf!IL): -
DO(mgiL): t(,, I )G. (I(_, •'JiJ 
Remarks: 

Photo Number: __ _ 

sampler's Initials: .. ca...._ __ _ 

ORP(mV): I && ,/¢ 
Test Kit Results: 

Hardness: 3'f'J.. 
Free Chlorine (mg!L): tl /1/ 

Tolal Chlorine (mg!L}: 

' n. I 
' .'f-::J--. -1 

GM-2 
236/323 

I 

l 
l 

I 
I 
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SAMPLE COLLECl10NFlELD SHEET 

Washington County Point of Use Study 
Latitude: 

1</3 ·tlS lA. F 
SampleNnmber: O:RD-11!8"_ 
SampleDate: k•-2>"o?' 

Longitude-,------:- Sample Time: I 7 o? 
'Property Identification Number: L-/ 0/'7 fj .Study Area:_~-'--<''---------
Owners Name: ~ Owners Phone Number:. 

MailingAddress: :Sf£ (;i;o~ 
Tenant's Name: _ ,...Jl( }-.. Tenant's Phone Number:---------
Property Address: __________________________ _ 

Residence owner oC<:Upied: 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: ------

Hold.UigTankMake/Volume: --....,...,,.----..;_· -.:r.-o---::----------
TreatmentSystem(s): u.,:;.aKei/ Ub,~ 

Sample Collection Description: tb'l lrt !MA }{ [/t_,, ~ folM1k 

PurgeTimeorVolume: ,Pu"'eJ' !2"'ldl14 .. f,g5 

Sample Location Laboratory Analysis 

~· 
¥~!!purged 

Total Metals 

l!aacet 
Unpllfgell 

AA&B:ie ffif'l 

Remarks: 

Photo Number: -~.---
Sampler's Initials: ..~.(,..,,5'---

Number of Sample Processing 
Containers 

I Unfiltered 

I Filtered 

~ 

I 

Preservative 

HNO,topH.<2 

HNO, I'! pH <2 . 

-¥ ..-, 

<2 
. -. 

~ 

Container 
'l'Ylle 
125ro!HDPE 

125mlHDPE 

10C·nl=p:g 

12Sm1HDPE 

GM-2 
237/323 

., 

j 

I 
1 
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SAMPLING AND ANALYSIS OF HOUSEHOLD 
WELL WA1ERINMINE WAS1EAREAs 

Homeowner Interview Data Checklist - Draft 10/5/08 EPA lU 
Drinking Water Well and Existing Point ofUse (PoU) Treatment Unit 

1. Home (describe: name, address, phone number, ID number, mine area, etc.) 

MineAreaandiDNumber: lfoJ f)V'{ · 

Name ofPerson(s) Interviewed: 

Address: 

Telephone: 

2. Well information (describe: location, depth, construction details; driller, date, pump hp 
and gpm, maintenance done, etc.} 

[Jx;.~lttad. --J.vf+_ ~ ~~e I If f9 PI La'f' 
fo# fllt:..r_,.~ 

3/q Upf~ 
h.Jf...._., 

3. Pressure tank (describe: volume, gauge pressure on and pressure off; etc.) 

J& ,(;{r - · t ~ J~ 
Yo r?'r 

I 

6fct&..-j?..,)J, 

GM-2 
238/323 I 

r 
l 



---------·------··----- ·------~---·--···--·--...........---~--·--·----··----~--·-··-·· 

l 
4. Plumbing (describe:-date/age, specify copper/galvanized/plastic, repairs done, etc.) 0 

IJyr'J o{J 
( fiH) ~ ~ etll'•·d_. ~f UA4/€r- _!;;I-rk,;, ~ 

5. Water softener(describe:'connections/faucets, Illlliiitenance done, etc,) 

Ye:s ~ .fo uJitale. hott~e 

f 

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 
satisfaction, etc.) 

rJJ!Mw ~'14er- -ultol.e_ ~(-~ 
VV~Did~U a-s 
;2o t--4/croz- /l'(<)e,-.. 

' ) ....... ' 

. C kMjuf """',;1.. 1/wfR-7 /yettr · Wu 'V?J?f- J,.~ ~ 
. ~f&vM~ 

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

lfl,O LJ\tV[\1\ 

2 
GM-2 

239/323 

( ) 
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( ) 
~ ... ~-~ 

8. Ice cubes (describe: ice trays, icemaker, quantify used, etc.) 

'tee J.Pt'1/c..e.- I / {' w be, /of't'-/ 

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

F'ra1f-i ansi <A-· jo-/l.ui--~ lp4se_1 

~1-rfe- ~,. /6!cl. /J:~&Jl 

10. Other homeowner comments (describe: alternate conta:ct information, well water 
problems, bottled water problems, preference for PoU nnit, any other 
complaints/compliments/comments, etc.) 

1 

j 
! 

I 
p_p#{d Wvt!er l'3 o~ 1 UJo?d.{ it-t'/Jr /!/!h.r 

I 

I 
3 

GM-2 _ 
' 240/323 i 
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f{,.----.. ,)~/t... SAMPLECOLLECTIONFIELDSHEET 

U, 
1 
J }Washington County Point of Use Study Sample Number: OlU).-144_ 

0 
. Latitnde: SampleDate: 1~-;)fl<CJ? 

Q<t:! 'U7 Longitude: Sample Tune: 19~}: 

Jh ~ /l{ l'ropert;y Identification NIIDlhef:, 

Owners Name: 

Mailing Address: 

Tenant's Name: - Tenant's Phone Number:----------

l'ropertyAddress: __ __,Sa~~~----------------
Residence owner occupied: d- Well shared with otberresidence(s): ---!.'fVo<..~<lJ'------
Number of Occupants or persons supplied by well: :J Children under 6 yrs: --40+---

? 7 ? 
Well Depth: ' Pump Depth: ' Well Age:_. __ _ 

Flow Rate at House: "7 Flow Rate at PoU: 7, f(L./ wt l ~ 

HoldingTankMake/Volwne: ----=""'-~ot-----------------

TreatmentSystem(s): ___ /V<~b>-"-----------------

(_ __ ) Sample Collection Description: ______________________ _ 

l) 

PnrgeTimeorVolume: P-+ f.t.mn'ujJ 
I 

Sample Location Laboratory Analysis 

Faucet, Total Metals Uopurged 

Fa: am; -
H~~p~d~ 
~ 

Remarks: 

Photo Number: ~__,'>7'>-
Sampler's Initials: -lb'-/f,B;;L--

Number of Sample ProteSSiog 
Containers 

1 Unfiltered 

1 Fillered 

' <>DUD 

' 
~. 

Preservative 

HN03topH<2 

HNO,topH<2 

HN03 topH<2 

HNO,topH<2 

Container 
1l1!e 
125rolHDPB 

125mlllDPB 

125 rolllDPB 

125mlllDPE 

GM-2 
242/323 

J 

I 
I 
I· 

l 

I 
I 
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CJ 
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SAMPLE COLLECTION FIELD SHEET 

Washington County l'oint of Use Stody 
Latitude: _______ ~ 

Longltode: -------

SampleNumber: ORD-145 
Sample Date: Jo~ 2'6-o/' 
Sample Time: t.?$ 5o 

Property Identification Number: Study Area:------------
Owners Name: Owners Phone Number.; _________ . 
Mailing Address: _________________________ _ 

Tenant's Name: . 1 

Property Address: s£f r:J{l.() {'f 't 
Tenant's Phone Number: ___________ _ 

Residence owner occupied: Well shared with otherresidonce(s): -----------

Nwnber of Occupants or pen;ons supplied by well: Children nuder 6 yn;: ------

Well Depth: Pump Depth:------- Well Age: ____ _ 

Flow Rate at House: Flow Rate atPOU: -------

HoldingTankMakeNolume: _________________________ _ 

TreatmentSystem(s): __________________________ _ 

. Sample Collection Description:-------------------------

Purge Time or Volume: .:2.f !Mflil fM"'J.J 

lilerill'Rrameters: 

Temperature ("C): J:J..)Lf 
Conductivity (ItS/em): ID I o 
pH: - /1..7 
TDS(mgiL): ~ 

DO(mgiL): . 

Remarks: 

Photo Number: ----;:c, 
Samplers Initials: ch 

'to,2.H eJt.l'i~l 

ORl'(mV): 

Test Kit Results: 

Hardness: 

Free Chlorine (rog/L): 

Tolal Chlorine (mgiL): 

~bi~ 

fitf'1,J_ 

J/l/71- "'n!hJij-

_}'__ 

GM-2 
243/323 

I 
' 
I 
i 

1 
1 



.. , 
. . 

a ').t;'_ 11 SAMPLINGANDANALYSISOFH~US~OLD · 
' #Jf·t-.. WELLWATER!f'lMINEWASTEAREAS 
U l Homeowner Interview Data Checklist - Draft 10/5/08 EPA R7 

J>a !· J. (7 Drinking Water Well and Existing Point ofUse (PoU) Treatment Unit 

,{5 : l u_ · . Home (des~rlbe: name, address, phone number, ID number, 'mine area, etc.) 

MineAreaandiDNumlier: f;fA- "3()>J 3, >A!) l 
I 
I 
l 
I 

. I 
2. Well information (describe: location, depth, construction details, driller, date, pump hp ! 

Telephone: 

(···~} 

-· 

( ) .... _. 

and gpm, maintenance done, etc.) . I 
~-ef~ ~Ue.rW/~~~h . 

vi/ ')..&D -f + {U«t yk) s vrs..-~ . . "') 

3. Pressure tank (describe: volume, gauge pressnre on and pressure off; etc.) 

so .9"( 

l 

GM-2 
244/323 

I 

I 

I 
I 

I 

I 
I 



.· 

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

/117 / Pvc.. 1 vr-o !AAtyPI/1 f.an~t' 

5. Water softener (describe; connections/faucets, maintenance done, etc.) 

f}VCfV!f_ 

· 6. Existing water PoU treatment (describe; E!' A CUlligan 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 gpm and pressure, measure Po U filter sinktap 
gpm, homeowner comments, etc.} 

1.)L)/;Vl~h 

2 
GM-2 

245/323 



I 
0 

I .. ··.i 
I. ___ / 

( \ 
\ . 
~-

.8. Ice cubes (describe: ice trays, icemaker, quanti1yused, etc.) 

---f Mys·, l(f-mv> !ky 

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

g~c1_ y~t,.J ./1.- rl¥- /!;.-PV/4 ~ / 

C;Vl.CN{--e_..---· LV/ ~~5.-,Pr'd~-

:J.&oC( p{~ t ~ ~e.. fv ~utS ~~~ 
. -

10. Other homeowner comments (describe: alternate contact infonn2tion, well water 
problems, bottled water problems, preference. for PoU unit, any other · 
complaints/compliments/comments, etc.) 

f)[(. I btt} Woufrf_ p~-b- A 1/~ 

3 

GM-2 
246/323 
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I 
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p); 2-s.i.{,ro/L. 

f~ I L£1 SAMPLE COLLECl'ION FIELD SHEET 
)11,'-( 

, / ,1'/l hingtonCountyPointofUsaStudy SrunpleNomber: ORD-15_ 
~'>'-~II Latitude: SamplelJate: ttJ~::zBy'7_ 

Longitude: SBlnple Time: let£ 

( .) 
'·. ~··; 

( ) 
'-...e' 

Propeey ldentific 

Owners Name: 

#. 

.b ----

Tenant's Name: -· Tenant's Phone Number:---------

Property Address: __ ...:~:.!:!::!!!!L!e.."-------------------
Residence owner occupied: ], Well shared with other residence(s): _--JtJ""-'o""-----
Number of Occupants or persons supplied by well: . 3 Children under 6 yrs: _ _..£)~---

WellDepth: '3lfS(/- PumpDepth: ? /.Wel!Age: 

Flow Ram at House: 7. Flow Rate at PoU: ?;", '( /., u..t; w 
l 

Holding TankMake/Volume:_---'=-jp'-'------------------

TreatmentSystem(s): --&K..="'----------------------

Sample Collection Description: ______________________ _ 

PurgeTimeorVolume: UtyYtjuR /J.. UCM~ 

Sample Location Laboratory Analysis 

Tap, Unpurged Tofal Mefals 

-Tatri'•ij""gt .l- :Arsenic ll6'V 
~ 

Rem aries: 

Photo Number: ,----,7I?]l--
Sampler's Jnltials: ('$ 

Number of Sample Processing 
Containers 

I. Unfiltered -
1 Filtered 

.. 

Preservative 

HN03topH<2 

HNO,topH<2 

_HNO, to pH <2 

HN03 topH<2 

Container 
'l'!'pe 
l2SmlHDPE 

125mlHDPB 

12SmlHDPB 

12SmlHDPE 

GM-2 
248/323 



(-) 
.... 

. ( ) 
'··-.. ··· 

(_) 

SAMPLE COLLECTION FIELD SBEF.T 

Washington County Point oflTse Study 
Latitude: ______ _ 
Longitude: _____ _ 

PropertyJdeotification Number: 4obt(" 

SampleNwnber: 0Rl.J..l6_ 
Sample Date: I eN~$ "'?'/ 
Sample Time: J b I.> 

Study Area: _________ _ 

Own~rs Name; l: iE£ Owners Phone Number:. _________ _ 

Mailing Addresi!V 7?f'7 ..-
Tenant's Name: C)w~ /:> Tenant'sPb.one Number:----------
~pertyAddress: _________________________________ _ 

ResidenCil owner occupied: Well shared with otherresidence(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: lt (p v-tf..,(L, ·. 

HoldingTankMakeNolume: ______________________ _ 

TreatmentSystem(s):_-,------------------------

Sample Collection Description: ______________________ _ 

PurgeT'!meorVolume: idut>tctyel (J.. hl/l,fry 
. ' 

Sample Location Laboratory Aual)'>li~ Number of Sample Processing 
Conminers 

I Unfiltered 
Tap, Purged Total Metals 

I Filtered 

-, 
.:£.>11'1 l'lll'gerl -hlstmc Ii:l14 

' 
JlemarkB: 

Photo Number: 
Sampler's Jnitial,.-s:-{;7~7'7">{ --

Preservative 

HNO,topH<2 

HNO,topH<2 

Container 
l'Yoe 
125ml'HDPE 

l25mlHDPE 

PE 

GM-2 
249/323 

i 

i 
1 
i 

I 
I 
I 

I 

I 
I 
I 

I ' 

I I 
.I I 
I 

i 

I 
I I 
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c··) 

( ) 
'-..,./ 

( ___ ) 

SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 
Latitude:------
Longitude:-----,..-

Property Identification Number: '1 tJO /~ 

Mailing Address: ~~ _ / 

Tenanfs Name: ~-;L. / ) 

SampleNurober: ORD-146_ 
Sample Date: !p,:~- ~2 
Sample Time: ....LZ!<t1~3uo~.L...--

Study Area:_'--'/0=-------
Owners Phone Nmnber:. __________ _ 

Tenant's Phone Number: _________ _ 

Owners Name: , 

Property Address: ____________________________ _ 

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

Number of Occupants or persons supplie<J by well: Children under 6 yrs: ____ _ 

WeliDepth: PwnpDepth: _____ _ Well Age: ___ _ 

Flow Rate at House: low Rate atPoU: ------

Holding Tank Make/Volume: ____________________ _ 

Treabnent Systero(s): -----------------------,.--

Sample Collection Description: ______________________ _ 

PurgeTimeorVolume: ·Dt.ft'7.1J. fr? &MI~vt 

' 
Sample Location Laboratory Analysis Number of Sample Processing 

Containers 

Faucet, I Unfiltered 
Total Metals 

Unpurged 1 Filtered 

·' I ., nn>~ 

Faucet; 
~ . ' 

Remarks: 

Photo Nwnber:· _____ _ 

Sampler's Initials: .......cd2. 

Preservative 

HNO,topH<2 

HNO;,topH <2 

I m.ro, to pH <2 

I·~·· f"u,03 to pH <2 

I ~=~lner 
125m!HDPE 

12SmiHDPE 

12Sm!HDPE 

125m!HDPE 

GM-2 
250/323 



c·-) 
'·- .. · 

( ) 
........... -· 

{ ) 
'----··' 

SAMPLE COLLECTION FIELD SHEET 

Washington County Point orUse Study 
Latitude: _______ _ 

Longitude: ______ _ 

Propen;y Identification Nmnber: w~ 

SampleNilDlber: ORD-147_ 
Sample Date: /0-:J@ 'tJ9 
SampleTime: /oso 

Study Area: _J.IJ..tlL..._ _____ _ 
Ownem Name: Ownem Phone Nnmber:: ________ _ 

Mailing Address: -e 7'l 91D ] ..--
Tenant's Name: Sf!; (JJ'--1, -) Teoant's.PhoneNumber: __________ _ 

Propen;y Address: _________________________ _ 

Residence owner occupied: Wellsbared with other residence(s): -----------

Number of Occupants or persons supplied by well: Children uoder 6 fiS! -------

Well Deplh: Pump Depth:------- Well Age: ____ _ 

Flow Rute atllouse: Flow Rute atPOU: ----,.---

HoldingTankMake/Volnme: _______________________ _ 

Treatmen!System(s): _________________________ _ 

SampleColleclionDescription: __________________________ _ 

PurgeTnneorVolume: {)q.ny~l /£ ..:.-t/1.4 6 . 

Field Paramet~rs: 

Temperature (OC): \l-\ ,?-> ORP(mV): 

Conductivity (J!Sfcm): -7'1l Test lGt Rosnlls: 

pH: -- '""7 Hardness: 
-· 

IDS (mgfL): .--- Free Chlorine (mgfL): 

DO (mg(L): '? . t-j l ( Y"J. ·"-•D) Tote! Chlorine (mgfL): 

Remarks: 

Photo Number: __ _ 

Sampler's .Initials: &~ 

177.o 

C'f.r, if, 3 
/);,//- PH'<';(!.w'f 

L 

GM-2 
251/323 

I 
! 

- l 

j l 
i j 
1 1 
J l 

I J 
I ! 

I 
l 
f 

I 

' 

I 

! 
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~ltelkf~t/ /c?-;)7-o<t,ts-lo 

(
---.. , [Cut and paste from the Shaw fieldsheets. Forms 3-5 and 4-5: extract the field analytical 

pJ,. ) data elemenJs and combine into one tlatasheet, as page 2 below. This page llililing 
' . ···'f.x{l..replaces ellltrely: Forms 1-5, 2-5, 3-5 and the balance of Forms 3-5 and 4-5. Put into ; 

C J: IL{ similar tabular format]. j 
r,~ ~~~~'{ SAMPLINGANDANALYSISOFHOUSEHOLD ; 

/'IS' fll!lt WELL WATBR IN MINE WASTE AREAS I 
HomeownerJnterviewDataChecklist ·Draft 10/S/08EPAR7 ! 

Drinking Water Well and Existing Point ofUse (PolJ) Treatment Unit 
I 

I 
• I 
I 

'( doocn'be; location, depth, construction details, driller, date, pump hp I 
I I , and gpm, :maintenance done, etc.) l 14r F"""'J? f't: P/4-ce d' )., :<-s- ! 

t1(A Pi!n, /'?")3 a(. I F I 
7Jkf.Jf. t.v. ptf.,. J! 1..-~tl 1 '3£/ :t.ff I -/t.-y.-s ;,y . I 

3. Pressure tank (doocribe: volume, gauge pressure on and pressure off; etc.) l 
3o~~~~Jc/to p/ 

4. Plumbing (describe: date/age, specifY copper/galv~plastic, repair& done, etc.) 

Pv& ,c._ J,tou~ /'? '13 - lfsyr~ I C-Prrer I ,....,. ...... r., .;.r!JU44-c<(!,. 

W,!1~ -lv s. Water softener (describe: connections/fuucets, maintenance done, etc.) · 

( J fi/CMt- ?; 
6. Existing water PoU treatment (descn'be: ~ carb~ other PoU unit
specuy, type and size ofwaterline connection, maintenance done and cost, homeowner 
sa tis taction, etc.) 

( ) 
....__..,. 

be+t<r fiqa. ~~tl ~~er 
7. Flow rate (doocribe: mel!SU!e sink faucet gpm and pressure, measure PoU filter sinktap 
gpm, homeowner comments, etc.) 

8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

Pu'f tt~ 5/v,.~. 
9. Septic tank (doocn'be: location, type, maintenance, homeowner comments, etc.) 

fewf w-It A- Uoufe z't ~MW)t I ~lt..e.Jef-e wl fi-.,;.,1/d(; 11~1/zw~ 
10. Other homeowner comments (describe: alternate contact infonuation, well water v~.{c_ 
problems, bottled water problems, preference for PoU unlt, any other 
complaintslcolfipliments/comments, etc.) 

;; "' .f.: f. w(! J lY/ /l'/1tr-

I 

GM-2 
252/323 

I 

I 



fl}, '31./b r-;ll-
o"'--lti b SAMPLE COLLECTION FlElJ) SHEET 

~.. ,h'$1! Washington Connty Point of Use Study Sample Number: ORD-148_ 
AA· \Ll fitude: SampleDate: lt>-?f-c"t 
F • ' Longitude: Sample Time: J?{; 

( ) 
........ · 

( ) 
'- ... / 

Tenant's Name: - Tenant's Phone Number: _________ _ 

Property Address: __ _2_!!Ll:::IL----------------,----
Residence owner occupied: !L Well shared with other residence(s): _ _£~=~----
Number of Occupants or persons supplied by well: :Z. Children under 6.yrs: -~t2;.L---

Wel!Depth:LA/0c/ PumpDepth: WellAge: ·1·91 VY.S, 

Flow Rate at House: FlowRateatPoU: l.l,t{ Lfi1A.tf4 
1 

Holding Tank Make/Volume: __ ..~.t~o~7~,.,~r_· ---------------
Treatment System(s): ___ $.J.a;.&!.£. __________________ _ 

Sample Collection Description:------------------------

Purge Time or Volume: /.l 'f- L, OM ('5. 

Sample Location Laboratory Analysis Number of 
Containers 

Faucet, l 
Total Metals Unpnrged 1 

Faucet, 1 
ArsetMc l'Jf'' 'Ittfs"gpd I 

Remarks: 

Photo Number: 
Sampler's Initials'-:---;;(!/P;n---

Sample Processing Preservative 

Unfiltered HN03 topH<Z 

Filtered HN03 topH<Z 

Unfiltered, SPMB HNO, to pH <2. 

Filtered, SPMB HN'O, to pH <2 

Container 
· Tvoe 

J25rnlHDPE 

125rnlHDPB. 

125m!HDPB 

!25mlHDPE 

GM-2 
253/323 

I 
j 
l 
l 



c·) 

( ') 
·· .......... .. 

C .. l 

SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 
Latitude: ______ _ 

Sample Number. ORD-149 
Sample Date: ,# •.:J.fll "'C>2" 

. Samp]e Time: I'!"> a Longitude: ______ _ 

· Property ldentificatlon Number: · '/clJ'Jt/ Study Area:-----------
Owners Name: Owners Phone Number.~--------

MillfugAWh~:-~~~~,-r.~.------------------
Tenant'sName' ~EE t?flJ?-J <( f't Tenant's Phone Number:---------
Property Address: __________________________ _ 

Residence owner occupied: Well sluu:ed with otherresidence(s): -----------

Number of Occupants or persons supplied by well: Cbildren under 6 yrs: -'-'-----

Well Depth: Pump Depth:--~~-- Wei! Age: ____ _ 

Flow Rate at House: Flow Rate at POU: -------

Holding Tank Make/Volume: ________________ :._ ______ _ 

TreatmentSystem(s): _________________________ _ 

Sample Collection Description; Na. .z ySL. fltk.M Uf 

PurgeTimeorVolwne: f~.fj' /) !&:f:w 

Field Parameters: 

Temperalure ("C): 

Conductivicy (pS/cm): 

pH: (>t~'~' ool'ob~\ 
TDS(mgtq: 

DO(mg/L): 

Remarks: 

Photo Number: --~ 

Sampler'sinitials: ----l!Th 

\'1.5"1 I OlU'(mV): 

)~'i I Test Kit Resn!ts: 

1,).'-j Hardness: 

- Free Chlorine (mg/L)' 

106'1.. U11~,y'"'oJ Total Chlorine (mg/L): 

~).I J_ 
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SAMPI.JNG AND ANALYSIS OF HOUSEHOLD ~ q J.•-Bi Mildred Martlti. 
· : 10800 Provldence Rd 

WELL WATER IN MINE WASTE AREAS · . R!ollwoods; MO 60071 • 

HomeownerinterviewDataCheckliBt- Draftl0/5/0SEPA · 
Drinking Water Well and Existing Point ofUse (PoU) Treatment Unit· 

I. Home (descnoe: name, address, phone number, ID number, mine area, etc.) 

Mine Area and ID Number: s/1- I 0 I Lf &o 5 '{ 
Name ofPerson(s) Interviewed: 

Address: 

Telephone: · 

2. Well infollllation (describe: location, depth, construction details, ciriller, date, pump hp . 
and gprn, maintenanr done, etc.) ;. J 
2>' t./~off,()tJSL 'X/60 1 ,,.J.ft~rJ >oyr:t• d~ 7'1 f fl'"'f 

npi~J j'Pr J j~ c;;.:; lk r: 7 J61Jl) 

3. Pressure tank (~~ribe: vo?ne, gaugtj ppss~e on.and pressure off, etc.) 

g'tJS"Jk-, ~"k; />ltl.l 'IOf>i . ·. . 
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4. Plumbing (describe: date/age, specify coppertgalvanizedtplastic, xepaks done, etc.) 

c/7~~'"'5 lrJ/ Pftc._ 

5. Water soft~er .(descrlbe: aonn~tions/fancets, maintenanae done,.etc.) 

.Alth-t 

6. Existing water PoU treatment (describe: EPA Culligan catbon filter, other PoU unit
specify, type and size of waterline connection, maintenance done and cost, homeowner 

~"':~; w/1, !1. t,;!i) uJ... ).y ,v L ~"'J.J 

7. Flow rate (describe: measure sink fancet gpm and pressure, measure Po U filter sinktap 
gpm, homeowner comments, etc.) 
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8. Ice <iubes (describe: ice trays, icemaker, quantity used, etc.~ 

fa J1Y:atr, a/ll(U) us,J vfln'~5 

, "'7;-=::;z::;:;_-;;,r~~ ... ffM 

I 0. Other homeowner comment: (describe: alternate contact information, well water 
problems, bottled water problems, preference for PoU unit, any other 

· compirun~~mp~Zts'jrJ;i e:r wJr 
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SAMPLE COLLECTION J!.llUJl.SHEET 

Was!Jington County l'()int of Use Study 
Latitude: ______ _ 

Lungitude: ------

Property Identificat 

Owners Name: 

SampleNnm!Jer: ORD-150_ 
Sample Date: ltrZq '"' 1 
Sample Time:-----

Tenant's Name: ~ Tenant's Phone Number:-----------
PropertyAddress: __ ::~f:!±m __________________ _ 
Residence owner occupied: '3 Well shared with other residence(s): _-.L.ve~~-----
Number of Occupants or pereons supplied by well: 7 Children under 6 yrs: _.,_ __ _ 

Well Depth: ...-v]IJfJ ff Pump Depth: '7, Well Age: 1 Y'"~ 
FlowReteatHouse: -; · lowRateatPoU:~-4 

Holding:TankMakeNolume:_~'?."-'ll~;......~---------------
TreabnentSystem(s): ----'-......i.~~L-----------------

Sample Collection Description:------------------------

Purge Time or Volume: ..-.;..- /tJ ~'$ •"r'"'J ,J! 

Sample Location Laboratory An:<lysls 

Faucet, 
Unpurged Total Metals 

Fam:cl; oA!iscmil:i HfJil"vJ 
~mged 

Remarks: 

Photo Number: .----,=--
Sampler's Jn,itials: --(;$;';>---

NumberoJ Sample l'rocessing 
Containers 

[ Unfiltered 

[ Filtered 
_, 

'Ol:"!VIJ> 

l'reservatlve 

HNO,topH<2 

HNO,topH<2 

HN03 topH<2 

HNO,topH<2 

container 
Tvne 

I25mlliDPB 

!25mlHDPE 

125 mlliDPE 

!25m!HDPE 
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SAMPLE COLLECTION FIELD SHEET 

Washington CouniJ Point ofUse Study 
Latitude: _______ _ 

Longitude:-------

Sample Number: ORD-151 
Sample Date: {11-:t.tt •iJ?-

SampleTime: -------

Property IdeJitilication Number. Shldy Area: ___________ _ 

Owners Name: Owners Phone Number.. ________ _ 

· Mailing .Address:--,-----,,--,------,-------------------\bJi Of.f) • (5J? Tenan~s Phone Number: _______ _ Tenant's Name: 
Property .Address: __________________________ _ 

Residence owner occupied: Well shared with otherresldence(s): -----------

Number of-Occupants or pOISons supplied by well: Children und"!' 6 yrs: -------

WcllDepth: l'umpDeplh: WellAge: ____ _ 

Flow Rate at House: Flow Rate atPOU: --------

Holding Tank Make/Volume: _______________________ _ 

TreatmentSystem(s}: ___________________________ _ 

Sample Collection Description: ____________ '---------------

Purge Time or Volume: ___ -:--------------------------

Field Parameters: 

Temperatnre ("C): 

Conductivit;y ().18/cm): 

pH: 

TDS(mg!L): 

DO(mg!L): 

lb:marks: 

Photo Number. V 
Sampler's Initials: C} 

I). (,g ORl'(mV): 

{')~ Test KitResulli: 

/,c/2 Hardness: 

- Free Chlorine {mg/L): 

h , 0 :~.. (/({s,,~ob) Tota!Chlorino(mg!L): 

JC..,o 

zq3.3 
/Wt-P""' 
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SAMPLING AND ANALYSIS OF HOUSEHOLD 

WELL WATER IN MINE WASTE AREAS 
Homeowner Interview Data Cheddist - Draft 10/5/08 EPA R7 

Drinking Water Well and Existing Point of Use (PoU) Treatment Unit 

1. Home (describe: name, address, phone number, ID number, mine area, etc.) 

MineAreaandiDNumber:,m_11, ;l.(Jj q ~ 
Name ofPerson(s) Inteiviewed: 

Address: 

Telephone: 

2. Well information (describe: location, depth, constrUction details; driller, date, pump·hp 
and gpm, maintenance done, etc.) 

lrrtff 'J.._cx90 1 ....-t... 5 Uo 
1 

I flt~fM~ _f),..,'f({"j 

~....--- ... 
l j. , __ .. · 

3. Pressure tank (describe: volume, gauge pressure on and pressure off, etc.) 

'3& -~a1 r<,.e-p'/,,c.,f_ ~/4 ....._. .:1. ye.-;n bjo 
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4. Plum bin~ (describe: date/age, specify copper/galvanized/plastic, repairs done, etc.) 

/110 1 b.Ji 'J'e1kt~ f~ eve.-,; wl .. l.,..;, ;0VC 
. {w~ /WI~ ~k~) 

5. Water softener (describe: connections/faucets, maintenance done, etc.) 

t; fl)~ 

6. Existing water PoU treatment (describe: EPA Culligan carbon filter, other PoU unit
specify, type and size of wateriine connection, maintenance done and cost, homeowner 
satisfaction, etc.) 

JV'-//4L- . 

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

·Lf.t ~~VVI{Vl _ _,'1-.fluuttrt-

2 
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8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

. -f "'«!fS I? 'f'BI. 'f I ';}.Vf7eelt.,, 
I 

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

--V' SO fl.~ ~ttH. 
1 
~ ~~ 

w l I btJL /2•erJ. 1 f.hww.r- :S"t.Y ~ If t~eJ.s 

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

L ; 1<. (_ . . +2rt W&tfe 1-- ( h.?'/1tJ) 

cf}tp(!~ Ill. 'l? IN!~ +h-:· I k-b ~~e,;z Ct: !'-- toft/~~~ 
~. llr!ler- , 
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91..~ ?.tk'? 
( J ~ 7~~hington County Point of Use Study 

SAMPLE COLLECTION FIELD SHEET 

llf;Jlt ~~de: ___ _ 
!"' ~ngitude: -----

SampleNumber: OlUl-152_ 
Sample Date: lo '~ i-.? 2 
Sample Time: 10 a,a 

l .... ) 

( 

\ . .-c 

Tenant's Name:----------- --Properw Address: __ ... -~&MNt=7<1...:::..._ __________________ _ 

Residence owner occupied: {q. Well shared with olherresidence(s); -lU?~:__ ____ _ 

Number of Occupants or persons supplied by well: {d Children under 6 yrs: --'-'---

Well Depth: ~ Pump Depth: '7 ~ Well Age: '-'t.. 7o yn; 7 . l.. . ;<-
Flow Rate at House: ' Flow Rate at PoU: f., ... 1-Lt I"' 

·-? 
HoldiogTaukMake/Volume: ____ !._, __________________ _ 

Treatment System(s): ___ .,._,(.J.I.,GJ-tl~------------------'-

Sample CollectionDe5criptioo: ______________________ _ 

PurgeTimeorVolume: {1,4rJ.t,! Pj<j ':'-h .. U~ 
I 

Sample Location Laboratory Anal.YSls 
.. 

Fauce~ 
Uopurged Total Meials 

""FatU!!Bij 
AQp Un ~ 

Remarks: 

-Photo Nwnber: . 
Sampler's Initials: C,g 

Number of Sample ProcllSSing 
Containers 

1 Unfiltered 

1 Filtered 

.. 1. on•~ 

' •"'"~ 

Preservative 

HNO.topH<l 

HNO,topH<l 

tnTr\_ -~~ 

'u ' 

Container 
TYPe 
125mlHDPB 

l25.m!HDPB 
•n•.-•Y~PB 

I'E 
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· SAMPLECOLLIDCUONFffiLDSBEET 

Washington County Point ofUse Sflldy 
Latitnde: ______ _ 

Longitude:-------

Samp!eNnmber. ORJHS3 
Sample Date: /JP-g.t 'P$ 
Sample Time: p 0:> 

. Property Identification Number: '6J, Or/ 7 Study Area:-----------
Ownm Name: Owners Phone Number:. ________ _ 

Mlll1ing Address: S tb og J) -(5)-
Tenanfs Name: Tenant's Phone Number.-----------

Prop&o/Ad~~-------------------------------------------------
Residence owneroccnpied: Well shared with otherresidence(s): ----------

Number ofOccnp ... ts or persons supplied by well: Children nnder 6 yrs: ------

Well Depth: Pump Depth:------- Well Age: ____ _ 

Flow Rnto at Honse: Flow Rate at POU: --------

HoldingTankMake/Volume: ______________ ~---------

TreatmentSystem(s): ___________________________ _ 

SampleColle<:lionDescription: __________________________ _ 

Pwge Time or VollDlle: (3""' tJ 0--t:f? mf vr 

Field Parameters: 

Tempetature ("C): \'-\.\q 
Conductivity (pS/cm): 

pH: 

TDS(mg/L): 

DO(mg/L): 

Remarks: 

Photo Number: ---,.. 

sampler's Initials: 4 Q.n-E"'-----

'li..\ 
~ ,1:\ ").. 
-

6-~L.\ \ ~'k~Dct 

ORP(mV): 

Test Klt Results: 

Hardness: 

Free Chlorine (mg/L): 

Tolal Chlorine (mg/L): 

10 ,L..( 

t..("J.:/,5 
f\1'&1- ~e.sf!_,;f--
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1 SAMPLING AND ANALYSIS OF HOUSEHOLD 
) T' .#Jt/.. WBLLWATERINMINEWASTEAREAS 

C:t.c .f 2 ,fo?i (ltr3J-o:1') Homeowner Interview Data Checklist • Diaft 10/5/08 E?A R7 
!L , .., , "" Diink.ing Water Well and Existing Point ofUse (PoU) Trealment Unit 
VC{' ~.J · 
A~ : · /I) . Hom~ {describe: name, address, phone number, ID n~ber, mine area, etc.) 

· Mine Area and ID Number; Sf} l-/ .Z.oS'I 7 

(-.) 
--~ 

.(j 

. I 

Name ofPerson(s) Interviewed: . -

Address: 

Telephone: 

5· ( <.$ 

2. Well information (describe:·Jocation, depth, construction detaifs:Jriuer, date, pump hp 
and gpm, maintenance dom•, etc.) 

·-; shAIIol.{_) I (!Jo>e fo 74-'~ £J.I'I 

3. Pressure tank (describe: volume, gauge pressure on and pressure off, etc.) 
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4. Plumbing (describe: date/age, specify copper/galvanized/plastic, repairs done, etc.) . . 

f_t11/Jtlei.~...lfllc 
1 

7y~~"'>·ot.,o 
.. 

5~e..- [Y'CM. p·pe 

5. Water softener (describe: connectiops/faucels, maintenance done, etc.) 

jLJ~-

6. Existing waler.PoU treatment (describe: EPA Culligan carbon filte~, other PoU nnit
specify, type and size of waterline connection, maintenance done and cost, homeowner 
satisfaction, etc.) 

;tV CVu2... 

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

~ ,_ {'Mi"' .J· Art~t 

2 -

I· 
..... , 

( ) 
•" 

/" 

( __ ·-
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8. Ice cubes (describe: ice trays, icemaker, quantity used, etc.) 

-~~~ >~~y?/~"7 
I 

9. Septic tank (describe: location, type, maintenance, homeowner comments, etc.) 

(' cvz~'h-, ~--~ IJ;(e{. 

3o->ocl-~ ~{' 

10. Other homeowner comments ( descnoe: alternate contact infmmation, well water 
problems, bottled water problems, preference for PoU unit, any other 
. complaintslcomplimentslcomments, etc.) 

! 
1
. --hA I ( hafl1€)b-zcrl7q-.) 

G/?-e-·} lute ~ 

litO rJer~e- ~ .f.r /~ cAA f,,tfld wqk-
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United States Environmental Protection Agency 
Region 7 

Date: 11/10/2009 

901 N. 5th Street 
Kansas City, KS 66101 

Subject: Transmittal of Sample Analysis Results for A5R #: 4693 

Project ID: CSA78DOO 

Project Description: Washington County Lead District - Potosi sampling 

From: Michael F. Davis, Chief 
Chemical Analysis and Response Branch, Environmental Services Division 

To: Craig Smith 
5UPR/STAR 

Enclosed are the analytical data for the above-referenced Analytical Services Request (ASR) and 
Project. The Regional Laboratory has reviewed and verified the results in accordance 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 A5R 
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. 

lf 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 

Project Manager: Craig Smith 

Project ID: CSA78DOO 

Org: SUPR/STAR Phone: 913-551-7683 

P~oject Desc: Washington County Lead District - Potosi sampling 

Location: Potosi State: Missouri 

Site Name: WASHINGTON COUNTY LEAD DISTRICT- POTOSI -
SITEWIDE 

Purpose: Site Preliminary Assessment 

C. Smith Cell number: 913-548-7000. 

Program: Superfund 

Site ID: A78D Site OU: 00 

GPRA PRC: 302DD2C 

Explanation of COdes, Units and Qualifiers used on this _report 

Sample QC Codes: QC Codes Identify the type of 
sample for quality control purpose. 

"' Field Sample 

Units: Specific units In which results are 
reported. 

ug/L "' Micrograms per liter 

Data 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. 
J "' 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. 

UJ = The analyte was not detected at or above the reporting limit. The reporting 
limit is an estimate. 

Page 2 of 7 
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ASR Number: 4693 

ProjectiD:CSA78DOO 
Sample Information Summary 11/10/2009 

Project Desc: Washington county Lead District • Potosi sampling 

sample QC 
No Code: Matrix Location Description 

1·_ Water 30412 M Unpurged, faucet, Inside, 
softened 

2·_ Water 30~12 - Purged, faucet, Inside, 
so~ ned 

3-_ Water 30412 • Outslde, purged, 
unsoftened 

4- - Water EPA 20613, Faucet- unpurged 

5- - Water EPA 20613, Faucet- purged 

6-_ Water FRCK-636, Fa1:1cet- unpurged 

7-_ Water FRCK-636, Faucet- purged 
B-_ Water EPA 24055, Faucet- unpurged 
9-_ Water EPA 24055, Faucet - purged 

External start start---E-nd 
Sample No Date Time Date 

10/22/2009 15:45 

10/22/2009 16:00 

10/22/2009 16:25 

10/23/2009 08:20 
10/23/2009 09:20 
10/23/2009 10:48 
10/23/2009 11:10 
10/23/2009 13:55 
10/23/2009 14:30 

Page 3 of 7 

End Receipt 
Time Date 

10/27/2009 

10/U/2009 

10/27/2009 

10/27/2009 
10/27/2009 
10/27/2009 
10/27/2009 
10/27/2009 
10/27/2009 
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ASR Number: 4693 

Project ID: CSA78DOO 

RLAB Approved Analysis Comments 11/10/2009 

Project Desc Washington County Lead District- Potosi sampling 

Analysis 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 

Samples: 1-_ 
8-_ 

Comments: 

2-_ 
9-_ 

3-_ 4-_ 5-_ 6-_ 7-_ 

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 
Indicating that the reporting limit has been raised to the level found In the sample. 
Samples affected were: lead in -1. 

Zinc In samples -1 through -9 was J-coded. Although the analyte In question has been 
positively Identified in these samples, the quantltatlons are an estimate (J-coded) due to 
the serial dilution percent difference (-11%) being above the control limits (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-_ 
8-_ 

Comments: 

2-_ 
9-_ 

3-_ 4-_ 5-_ 6-_ 7-_ 

Lead In samples -1 and -2 was UJ-coded and lead In samples -3 through -9 was J-coded. 
Positive 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: CSA78DOO Project Desc: Washington County lead District • Potosi sampling 

Analysis/ Analyte Units 1-_ 

1 Metals - Dissolved, In water by lCP/MS 
Antimony ug/L 2.00U 

Arsenic ug/L l.OOU 

Barium ug/L 10.0U 

Bery111um ug/L 1.00 u 
cadmium ug/L 1.00 u 
Chromium ug/L 2.00U 

Cobalt Ug/L 1.00 u 
Copper ug/L 6.38 

Lead UQ/L 1.11 u 
Manganese ug/L 1.00 u 
Nickel ug/L 1.00 u 
Selenium ug/L 5.00 u 
Sliver UQ/L ·1.00 u 
Thallium ug/L 1.00 u 
Vanadium ug/L s.oo u 
Zinc ug/L 15.7 J 

1 Metals In Water by ICP/MS 
Antimony ug/L 2.00 u 
Arsenic ug/L 1.00 u 
Barium ug/L 10.0 u 
Bery111um Ug/L 1.00 u 
Cadmium ug/L 1.00 u 
Chromium ilg/L 2.00U 

Cobalt ug/L 1.00U 

copper Ug/L 4.31 

Lead ug/L 1.00 U] 

Manganese ug/L 1.00 u 
Nickel ug/l 1.00 u 
Selenium ug/L 5.00 u 
Sliver ug/L 1.00 u 
Thallium ug/L 1.00 u 
Vanadium ug/L s.oou 
Zinc ug/L 6.24 

Pages of7 

2-_ 

2.00 u 
1.00 u 
10.0 u 
1.00 u 
1.00 u 
2.00 u 
1.00 u 
2.14 

1.00 u 
1.00 u 
1.00 u 
5.00 u 
1.00 u 
1.00 u 
5.00 u 
6.78] 

2.00U 
1.00 u 
10.0 u 
1.00 u 
1.00 u 
2.00 u 
1.00 u 
2.20 

1.00 UJ 

1.00 u 
l.OOU 

5.00 u 
1.00 u 
1.00 u 
5.00 u 
4.39 

3-_ 4-_ 

2.00U 2.00U 

1.00 u 1.00 u 
53.0 504 

1.00 u 1.00 u 
1.00 u 1.00 u 
2.00 u 2.00U 

2.47 1.00 u 
2.00U 13.0 

17.4 10.6 

8.97 1.00 u 
9.02 1.75 

5.00 u s.oou 
1.00 u 1.00 u 
1.00 u 1.00 u 
5.00 u s.oou 
806] 5341 

2.00U 2.00U 

1.00 u 1.00 u 
54.1 510 

1.00 u 1.00 u 
1.00 u 1.00 u 
2.00 u 2.00U 

2.00 1.00 u 
2.26 23.6 

19.4J 11.3] 

8.77 i.oou 
8.25 2.02 
5.00 u 5.00U 

1.00 u 1.00 u 
1.00 u 1.00 u 
5.00U 5.00 u 
871 566 
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ASR Number: 4693 RLAB Approved sample Analysis Results 11/10/2009 

Project ID: CSA78DOO Project Desc: Washington County Lead District- Potosi sampling 

Analysis/ Analyte Units s-_ 

1 Metals • Dissolved, In Water by ICP/MS 
Antimony ug/L 2.00 u 
Arsenic ug/L 1.00 u 

Barium ug/L 477 

Beryllium ug/L 1.00 u 

Cadmium ug/L 1.00 u 

Chromium ug/L 2.00 u 

Cobalt ug/L 1.00 u 

Copper ug/L 2.00 u 

Lead ugfL 8.73 

Manganese ug/L 1.00 u 

Nickel ug/L 1.45 

Selenium ug{L 5.00 u 

Silver UQ/L 1.00 u 

Thallium UQ/L 1.00 u 

Vanadium ug/L 5.00 u 

Zinc ug{L 525 J 

1 Metals In Water by ICP/MS 
Antimony ug{L 2.00 u 

Arsenic ug/L 1.00 u 

Barfum ug/L 504 

Beryllium ug/L 1.00 u 

Cadmium ug/L 1.00 u 

Chromium UQ/L 2.00 u 

Cobalt ug/L 1.00 u 

Copper Ug/L 2.00 u 

Lead ug/L 9.46J 

Manganese ug/L 1.00 u 

Nickel ug/L 1.36 

Selenium ugfl 5.oou 

Silver ug/L 1.00 u 

Thallium ug{L 1.00 u 

Vanadium ug{L 5.00 u 

Zinc ug/L 551 

Page 6 of 7 

6·_ 

2.00 u 
1.00 I) 

453 
1.00 u 

1.00 u 
2.00 u 
1.00 u 

56.2 

49.2 

1.00 u 

2.49 
5.00 u 

1.00 u 

1.00 u 
5.00 u 

66.3 J 

2.00 u 
1.00 u 

473 
1.00 u 

1.00 u 

2.00 u 

1.00 u 

57.0 
52,6J 
1.00 u . 

2.62 
5.00 u 

1.00 u 
1.00 u 

5.00 u 

92.8 

7-_ s~_ 

2.00 I) 2.001.1 

1.00 u 1.00 u 

459 1240 

1.00 u 1.00 u 

1.00 u 1.11 

2.00 u 2.00 u 

1.00 u 1.00 u 

4.24 12.5 

51.7 46.1 

1.00 u 1.00 u 

1.73 4.03 

5.00 u 5.00U 

1.00 u 1.00 u 
. 1.00 u 1.00 u 

5.00 u s.oou 

52.4 J 272J 

2.00 u 2.001.1 

1.00 u 1.00 u 

479 1260 

1.00 u 1.00 u 

1.001.1 1.18 

2.00 u 2.00 u 

1.00 u 1.00 u 

4.46 8.26 

54.2 J 46.0 J 

1.00 u 1.00 u 

1.70 3.45 

s.oo u s.oou 

1.00 u l.OOU 

1.00 u 1.00 u 

5.00 u s.oou 

51.6 267 
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ASR Number: 4693 

Project ID: CSA78DOO 

Analysis/ Analyte 

RLAB Approved Sample Analysis Results 11/10/2009 

Project Desc: Washington County Lead District - Potosi sampling 

Units 9~_ 

1 Metals - Dissolved, In Water by ICP/MS 
Antimony 
Arsenic 

Barium 
Berylllum 

cadmium 
chromium 

Cobalt 
COpper 
Lead 
Manganese 

Nickel 

Selenium 
Silver 

ThaiiJum 
Vanadium 
Zinc 

1 Metals In Water by ICP/MS 
Antimony 

Arsenic 
Barium 
Bery111um 
Cadmium 

Chromium 
Cobalt 

Copper 

Lead 
Manganese 

Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

Ug/L 
ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

Ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
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2.00U 

1.00 u 
1230 

1.00 u 
1.08 

2.00U 

1.00 u 
4.08 

44.2 
1.00 u 
3.35 

5.00 u 
1.00 u 
1.00 u 
s.oo u 
257l 

2.00 u 
1.00 u 
1220 

1.00 u 
1.07 

2.00 u 
1.00 u 
4.89 
44.3 J 

1.00 u 
3.45 

s.oo u 
1.00 u 
1.00 u 
5.00 u 
260 
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United States Environmental Protection Agency 
Region VII 

901 N. 5th Street 
Kansas City, KS 66101 

Date: _j _] __ 

Subject: Data Disposition/Sample Release for ASR #: 4693 

Project ID: CSA78DOO 

Project Description: Washington County Lead District- Potosi sampling 

From: Craig Smith 
SUPR/STAR 

To: Kaye Dallmann 
ENSV/RLAB 

I hpve received and reviewed the Transmittal of Sample Analysis Results for the above-referenced 
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 receipt of this form, unless samples are requested 
to be held. If I do not return this form all samples will be disposed of on ---------

D "RELEASED" - Read-only to all Region 7 employees and contractors that have R7UMS 
"Customer" account. All Samples may be disposed of upon receipt of this form if not requested to 
be held. 

D "Project Manager Accessible" - Available on the LAN In R7UMS for my use only. Ali Samples may 
be disposed of upon receipt of this form if not requested to be held. 

0 "Archived" -THIS DATA IS OF A SENSITIVE NATURE. Any future reports must be requested 
through the laboratory. All samples may be disposed of upon receipt of the form If not requested 
to be held. 

0 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: 

OSamples are associated with a legal proceeding. 

D Question/Concern with data - possible reanalysis requested. 

Dather: _________________________ _ 
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Page I of2 

Section I 

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 dl'inking 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 A WS. Homeowners with contaminated wells will receive POU 
treatment units as a mid-term A WS until a permanent long-term A WS becomes available. 
Private wells in representative geologic formations will be sampled to determine the water 
quality characteristics and the types ofPOU devices that will be installed in Washington County. 

Table 1-1. Well W Metals E line Action L ------ - -- .. --- .. ----- -·------- ----------- --------------

Regulatory Action Level 
Washington County Wells 

Analyte Maximum Concentration 
Standard (f.lg/L) 

(11~/L) 

Antimony MCL 6 10 
Bal'ium MCL 2,000 9,290 
Cadmium MCL 5 31.5 
Iron SMCL 300 613 
Lead 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% of270) private well sample locations will be selected in Washington 
County, Missoul'i 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 suppot1 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 fot· 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 
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Tech at the sampling locations. 

1.2 PROJECT OBJECTIVES 

QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. I 
Page 2 of2 

Section I 

The objectives of this project are to collect water samples from the selected 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 SVOC) pammeters. 
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2.0 ORGANIZATION AND RESPONSIBILITIES 

2.1 PROJECT ORGANIZATION 

QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. 1 
Page I of3 

Section 2 

Figure 2-1 depicts the project organizational chart for this study. Table 2-1 presents the roles 
and responsibilities ofthe 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 
(W AM) 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. Jill 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-l. Proiect Rol -- ---- -~-~ -----~---~-'"""" 

Name of 
Person/ Affiliation Project Role 

John C. Ireland/EPA EPA Contract Project Officer/ 
Contract requirements 

Craig L. Patterson/EPA EPA Work Assignment 
Manager/ QAPP, data 
reduction/repotting 

Steve Harmon/EPA EPA QA Manager/ QAPP 
requirements 

Craig Smith/EPA Region EPA Region VII Work 
VII Assignment Manager/Project 

Coordinator 
E. Radha Krishnan/Shaw Shaw Program Manager/ 

Project leadership/peer review 
Rajib Sinha/Shaw Shaw Project Leader/ Project 

direction 
Steven Jones/Shaw Shaw QAM/ QAPP 

requirements 
Kit Daniels/Shaw Shaw Project Scientist/ 

Chemical Analyses 
Lee Heckman/Shaw Shaw Project Scientist/ 

Microbiological Analyses 
Nur Muhammad/Shaw Shaw Project Scientist/ 

Microbiological Analyses 
Jill Webster Shaw Project Scientist/ 

Chemical Analyses 
Shekar Govindaswamy/ LES Project Scientist/ 
LES Chemical Analyses 
Colin Willitsffetra Tech Tetra Tech/ Project 

Manager/Sampling 
Coordination and Data 
Management 

Jenna Mead/Tetra Tech Tetra Tech/Scientist/ 
Contaminant sampling 

QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. I 
Page2of3 

Section 2 

Phone Number, email 
513-569-7413, 
lreland.John!iilena.gov 
513-487-2805, 
Pallerson.Craig({/leQa.gov 

513-569-7184, 
Harmon.Stenhcn@eoa.!!ov 
913-548-7000 
Smith.Craig@epamail.epa.gov 

513-782-4730, 
Radha.Krishnan@shawgro.com 
513-782-4964, 
Ra i i b. S inha!iilshawgm .com 
513-782-4655, 
Steve.S.Jones(a)shawgrp.com 
513-569-7018, 
Kit. Dan ie I s@shawgm.com 
513-569-7065, 
J olm.l-1 ec kman(ti)shawgrp .com 
513-487-2808 
Nur.Muhammad(illshawgrp~com 

513-487-2822 
Ji II. W cbster@shaw!!m.com 
513-569-7459, 
Govindaswamv.Shekar@cua.gov 
(816) 412-1785 
col in. wi II its({vllemi.com 

816.412.1771 
ienna.mead(ti)ttemi.com 
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QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. 1 
Page 3 of3 

Section 2 

r-------------------------------------------------------------------------------------------------1 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

EPA QA Manager 
Steve Harmon 

Shaw QA Manager 
Steven Jones 

!----. 

EPA Project Officer 
Jolt11 C. Ire/aud, Plt.D. 

EPA Work Assignment Manager 
Craig L. Patlersou, P.E. -· 

Shaw Program Manager 
E. Radlta Krisltuau, P.E. r· 

Shaw Project Leader 
Rajib Siulta, P.E. 

Shaw Project Personnel 
Sltekllr Gm•iudaswamy, Plt.D. (LES) 

Kit Dauie/s 
Nur Muhammatl, Ph.D., P.E. 

Lee Heckman 
.Till WPhdPr 

' ' ' ' ' ' ' ' ' ' ' ' ' ' r·-····-······· ........... .,. ....... .,. ........... ---············ ·······-············-·! : 
i EPA Region VII \V ork i : --1 Assignment Manager I : 
j Craig Smith ! : 
~•••••-••••••••••-•••••••••••••••••••••m•m•T••••••••-••••••••••••••••••m•-nn••••-_j I 

' ' ' 
r---------------~·----------------,: 

' ' ' ' ' ' ' 

Tetra Tech 
Colliu Willits 
Jeuua Afead 

L_----------------------~: 
' ' ' .-----------------------.: 

Shaw Operations Manager 
Paul C. Kefauver 

' ' ' ' ' ' L_ ____________________ __J, 

' ' ' ' L-------------------------------------------------------------------------------------------------• 
Figure 2-1: Project Organization Chart 
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3.0 SCIENTIFIC APPROACH 

3.1 SAMPLING DESIGN 

QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. I 
Page I of3 

Section 4 

Figure 3-1 presents a map of the sampling area. Figure 3-2 shows the sampling 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 
Culligan POU treatment systems. At these locations, four sets of samples will be collected as 
follows: 

• Unpurged samples representing water that has been allowed to sit in the system for at 
least 4 hours (overnight preferred) will be collected fi·om the treated tap water from the 
Culligan unit. 

• The Culligan unit will then be purged by running water for at least 5 minutes prior to 
collecting the purged water samples. 

• The untreated water from the kitchen sink faucet will also be collected. 

• None of these residences are believed to have water softeners or other owner-installed 
treatment systems; however, additional samples may be collected if other water treatment 
systems are identified. 

Samples will also be 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, 
unpurged water from the kitchen sink faucet will be collected for metals analyses. Following 
purging of the water lines and holding 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 quality parameters and for additional analyses. Additional 
samples may need to be collected if any owner-installed treatment systems are identified. 

3.2 MEASUREMENTS AND ANAL YTES 

This project will include a number of field analytes for field measurement and laboratory 
analysis, as identified in Section 4. 
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Figm·e 3-1 Map of Sampling Area 
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Figure 3-2 Sampling Locations Receiving Bottled Water 
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4.0 SAMPLING PROCEDURES 

4.1 SITE-SPECIFIC FACTORS 

QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. I 
Page I of7 

Section 4 

Tetra Tech will collect samples for laboratory analysis at the T &E Facility in Cincinnati, Ohio. 
Shaw will provide Tetra Tech with appropriate sample containers and preservatives. Shaw will 
also provide solid phase micro-extraction (SPME) cmtridges for field extraction for arsenic 
speciation and Tetra Tech will prepare separate arsenic (III) and arsenic (V) samples using these 
SPME cattridges 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, etc.) not provided by Shaw. The appropriate preservative will be added to the sample 
bottles in the field during sampling. 

Samples will be analyzed for Total Organic Carbon (TOC) in lieu of analyzing for VOCs and 
SVOCs. If TOC samples exceed 5 ppm, VOC and SVOC analyses will be performed to 
characterize the wells containing elevated TOC. 

A field sheet will be completed for each sample collected (see Table 4-1). All field sheets will 
include the sample number, date, and time. In addition, the field sheets will include the unique 
property identification assigned to the property during site assessment activities, property 
ownership information, site address, mailing address, exact location and specifics of sample 
collected (pre- or post-treatment filtration, unpurged, or purged), containers collected, and 
analyses to be performed. The field sheets for untreated, purged samples will include purge 
times or estimated purge volumes. The water quality parameters pH, temperature, conductivity, 
dissolved oxygen (DO), oxygen-reduction potential (ORP), and total dissolved solids (TDS) will 
be obtained by use of a field instrument (YSI556 water quality meter). Field test kits will be 
used to measure hardness and chlorine (free and total), and these results will also be recorded on 
the field sheet. No water quality parameters will be recorded for unpurged metals samples. 

4.2 SAMPLING PROCEDURES 

Tap, Unpurged (Culligan POU Treatment Unpurged Samples) 

Complete field sheet property identification 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. 

I. Turn on the POU system tap water and immediately fill one 125-milliliter (mL) high 
density polyethylene (HOPE) container and preserve with nitric acid (HN03) for analysis 
for total metals (this is the "Tap, unpurged, total metals, unfiltered" sample). 

2. Fill a 0.45-micron nalgene filter container 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 HOPE container and preserve with HN03 for total arsenic IIIIV analysis (this is 
the "Tap, unpurged, Arsenic III/V, unfiltered" sample). 

3. 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 cmiridge to 
the syringe and push water through the SPME cmiridge, either manually or by using a 
peristaltic pump, at a rate of3 mL!min to collect a 20 mL sample in a 125-mL HOPE 
container. Preserve the sample with HN03 for dissolved arsenic lii/V analysis (this is the 
"Tap, unpurged, Arsenic lillY, filtered" sample). 

4. Transfer the remaining filtered water to one 125-mL HOPE container and preserve with 
HN03 for analysis for dissolved metals (this is the "Tap, unpurged, total metals, filtered" 
sample). 

Tap, Purged (Culligan POU Treatment Purged Samples) 

Before filling the appropriate sample containers with purged water, allow 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. 

I. Repeat the procedure as outlined above for collection of the unpurged samples. Collect 
one 125-mL HOPE container and preserve with HN03 for total metals analysis (this is 
the "Tap, purged, total metals, unfiltered" sample). 

2. Fill a new 0.45-micron nalgene filter container with purged water fi·om 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 rate of 3 mL!min to collect a 20 mL sample in a 125-mL 
HOPE container. Preserve the sample with HN03 for dissolved arsenic IIIIV analysis 
(this is the "Tap, purged, Arsenic III IV, unfiltered" sample). 

3. Filter 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 catiridge, 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 HOPE container. Preserve the 
sample with HN03 for dissolved arsenic 111/V analysis (this is the "Tap, purged, Arsenic 
IIIIV, filtered" sample). 

4. Transfer the remaining filtered water to one 125-mL HOPE container and preserve with 
HN03 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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I. Turn on water and immediately fill one 125-mL HOPE container and preserve with 
HN03 for analysis for total metals. 

2. 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 of3 mL/min to collect a 20 mL sample in a 125-mL 
HOPE container. Preserve the sample with HN03 for dissolved arsenic 111/V analysis. 

3. 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 HOPE container. Preserve the 
sample with HN03 for dissolved arsenic lli/V analysis. 

4. Transfer the remaining filtered water to one 125-mL HOPE container and preserve with 
HN03 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 
HOPE container and preserve with HN03 for total metals analysis. 

2. 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 
cm1ridge 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 
HOPE container. Preserve the sample with HN03 for dissolved arsenic lli/V analysis. 

3. 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 cat1ridge to the syringe and 
push water through the SPME cat1ridge, either manually or by using a peristaltic pump, at 
a rate of3 mL/min to collect a 20 mL sample in a 125-mL HOPE container. Preserve the 
sample with HN03 for dissolved arsenic 111/V analysis. 

4. Transfer the remaining filtered water to one 125-mL HOPE container and preserve with 
HN03 for analysis for dissolved metals. 

5. 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. 

6. 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 [~tS/cm]) 
- Dissolved Oxygen (mg!L) 
- Oxidation-reduction potential (millivolts [m V]) 
- Total dissolved solids (mg/L) 

9. Fill two, unpreserved 250-mL HOPE container for inorganic analyses. (This can be done 
while parameters stabilize.) 

I 0. Fill one 250-mL HOPE container and preserve with H2S04 for analysis for total organic 
carbon. 

II. Collect two I 00-mL glass containers and preserve with sodium thiosulfate (Na2S203) for 
analysis for E. 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. If no chlorine is present in the water, collect one I 000-mL amber glass container and 
preserve with HCI for analysis for SVOC. If chlorine is present collect one I 000-mL 
amber glass container and preserve with approximately 50 mg of sodium sulfite followed 
by HCI. Allow the sodium sulfite to completely dissolve before adding HCI. 

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 
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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 I 0 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 Ili!V 

Date: ___ _ Time: 

The samples for metals analyses from the Culligan POU units will be numbered ORO- I through 
ORO- I 6. Samples of untreated well water (purged and unpurged) will be labeled beginning with 
ORO- I 00, with samples ORD-100 through ORO- I 16 corresponding to locations where samples 
ORD-1 through ORD-16 were collected. 
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SAMPLE COLLECTION FIELD SHEET 

Washington County Point of Use Study 

Latitude:--------

Longitude:--------

Sample Number: ORD-100_ 

Sample Date:------

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 pe1~ons 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): 
-

Conductivity (pS/cm): 

pH: 

TDS (mg/L): 

DO (mg/L): 

Remarl<s: 

Photo Number: ___ _ 

Sampler's Initials: _____ _ 

ORP(mV): 

Test Kit Results: 

Hardness: 

Free Chlorine (mg/L ): 

Total Chlorine (mg/L): 

GM-2 
299/323 



Analyses: 

QAPP for Metals Removal Sampling 
Date: October l, 2009 

Revision No. l 
Page 7 of7 

Section 4 

Sample Location Laboratory Analysis Number of Sample P1·ocessing Preservative Container 
Containers 

Tap, Unpurged Total Metals l Unfiltered 

l Filtered 

Tap, Unpurged Arsenic lillY l Unfiltered, SPME 

l Filtered, SPME 

l Unfiltered 
Tap, Purged Total Metals 

l Filtered 

l Unfiltered, SPME 
Tap, Purged Arsenic lillY 

I Filtered, SPME 

Faucet, Total Metals 
l Unfiltered 

Unpurged l Filtered 

Faucet, l Unfiltered, SPME 

Unpurged 
Arsenic lillY 

I Filtered, SPME 

Faucet, Purged Total Metals 
l Unfiltered 
l Filtered 

I Unfiltered, SPME 
Faucet, Purged Arsenic lillY 

I Filtered, SPME 

Faucet, Purged Anions (fluoride, 2 None 
chloride, phosphate, 
sulfate) 

Faucet, Purged Inorganic Parameters 2 
(alkalinity, turbidity, 
total suspended solids, 
total dissolved solids) 

Faucet, Purged Total Organic Carbon, l 
Nitrate/Nitrite 

Faucet, Purged E. coli bacteria 2 

Faucet, Purged Volatile Organic 3 Quench chlorine 
Compounds with ascorbic acid 

if necessary, see 
section 4.2 

Faucet, Purged Semivolatile Organic I Quench chlorine 
Compounds with sodium sulfite 

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 0.45ftll1 syringe filter prior to preservation 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 
HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 
HN03 to pH <2 

HN03 to pH <2 

HN03 to pH <2 

4°C 

4°C 

H2S04 to pH 
<2, 4°C 
Na2S20 3, 4°C 

HCI to pH <2, 
4°C 

HCI to pH <2, 
4°C 

Type 
125 miHDPE 

125 ml HOPE 

125 miHOPE 

125 ml HOPE 

125 ml HOPE 

125m! HOPE 

125 miHOPE 

125m! HOPE 

125 mlHOPE 
125 miHDPE 

125 miHDPE 

125 miHDPE 

125 ml HOPE 
125 miHDPE 

125 ml HOPE 

125 ml HOPE 

40 ml amber 
glass 

250-ml HOPE 

250-ml HOPE 

l 00-ml fecal 
coliform bottle 
40 ml amber 
glass 

l L amber glass 
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Table 4-2. Summary of Analytical Procedures. 

Matrix Measurement Sampling ('Faucet, 
2Tap)/ Measurement 
Method 

Water pH 1Faucet 

Water ORP Faucet 

Water Conductivity Faucet 

Water D.O. Faucet 

Water Free chlorine Faucet 

Water Total chlorine Faucet 
Water Hardness Faucet 
Water Total Metals Purged faucet (*filtered 

and unfiltered)/ICP-OES 

Water Total Metals Faucet without purging 
(*filtered and unfiltered) 
/ICP-OES 

Water Total Metals Purged tap (*filtered and 
unfiltered) /ICP-OES 

Water Total Metals Tap without purging 
(*filtered and unfiltered) 
/ICP-OES 

Water Arsenic(III) and Faucet samples filtered 
Arsenic(V) through SPME ion-
speciated exchange cartridges for 

speciation at field site 
(*filtered and unfiltered) 
/ICP-OES 

Water E coli analysis Pur_ged faucet 

Analysis Method Sample 
Container/ 
Quantity of 
Sample 

EPA Region 7 4230.10 using YSI Field Sample 
556 MPS 
EPA Region 7 4230.10 using YSI Field Sample 
556 MPS 
EPA Region 7 4230.10 using YSI Field Sample 
556 MPS 
EPA Region 7 4230.10 using YSI Field Sample 
556 MPS 
DPD 8021, Standard Method 4500· Field Sample 
CLG 
DPD 8167 Field Sample 
Standard method 2340C Field Sample 
Inductively Coupled Plasma- 125 mL in HDPE 
Optical Emission Spectroscopy (ICP- bottles 
OES) (EPA 60!08J(Shaw SOP 402) 
Inductively Coupled Plasma- 125 mL in HDPE 
Optical Emission Spectroscopy (ICP- bottles 
OES) (EPA 60108) (Shaw SOP 402) 
Inductively Coupled Plasma- 125 mL in HDPE 
Optical Emission Spectroscopy (ICP- bottles 
OES) (EPA 60 I 08) (Shaw SOP 402) 
Inductively Coupled Plasma- 125 mLinHDPE 
Optical Emission Spectroscopy (ICP- bottles 
OES) (EPA 60 I 08) (Shaw SOP 402) 
Inductively Coupled Plasma- 50 mL in 125-mL 
Optical Emission Spectroscopy (ICP- HDPE bottles 
OES) (EPA 60108) (Shaw SOP 402 
&403) 

Shaw SOP 305 (Hach Method I 00 mL in EPA fecal 
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Preservation/ 
Storage 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
HN03 to pH<2.0, 
store at Room 
Temperature (RT) 
HN03 to pH<2.0, 
store at RT 

HN03 to pH<2.0, 
store at RT 

HN03 to pH<2.0, 
store at RT 

HN03 to pH<2.0, 
store atRT 

Sample bottles come 

Holding 
Time(s) 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
6 months 

6 months 

6 months 

6 months 

6 months 

24 hours 

GM-2 
301/323 



10029) 

Water Alkalinity Purged faucet EPA 31 OJ (Shaw SOP 502) 

Water VOC Purged faucet EPA 524.2 

Water SVOC Purged faucet EPA 525.2 

Water TOC Purged faucet EPA 9060A (Shaw SOP 401) 

Water Turbidity, TSS Purged faucet EPA 180.1 for turbidity (Shaw SOP 
and TDS 507) 

EPA 160.2 forTSS (Shaw SOP 509) 

EPA 160.1 for IDS (Shaw SOP 510) 
Water Anions fluoride, Purged faucet EPA 300.0 (Shaw SOP 405) 

chloride, nitrite, 
nitrate, bromide, 
phosphate and 
sulfate 

coliform sampling 
bottles 

250mL 
polypropylene bottles 

1 L amber glass 

I x 250 mL 
polypropylene 
2 x 250 mL HDPE 
bottles 

125 mLHDPE 
bottles 

QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. 1 
Page9of7 

Section 4 

with sodium 
thiosulfate pellet, 
store at 4°C 
4±2°C 14 days 

Quenched with 25 14 days 
mgs ascorbic/vial and 
then preserved at 

_j)_H<2.0 using HCl 
Preserved with 40-50 14 days 
mg sodium sulfite, 
pH<2.0 usino HCl 
4 ±2°C at pH<2.0 28 days 
withH,SO, 
4±2°C 48 hours for 

turbidity, 7 
days for 
TSS TDS 

4±2°C 48 hours 

1 Faucet samples are untreated water samples collected at the field site 2 Tap samples are treated water samples collected after POU treatment* Samples filtered 
through 0.45p.m 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 
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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 followed. 
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6.0 QUALITY METRICS (QAJQC 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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Table 6-1. QAJQC Checks 

Measurement Matrix QA/QC Check Frequency 
Field site, pH Water Initial calibration Daily 

Calibration check Every batch 

Field site, ORP Water Initial calibration Daily 

Calibration check Every batch 

Field site, Water Initial calibration Daily 
Conductivity 

Calibration check Every batch 

Field site, DO Water Initial calibration Daily 

Calibration check Every batch 

Field site, Water Initial calibration Before each batch 
Chlorine (Free 
and Total) Calibration check 

Field site, Water Initial calibration Before each use 
Hardness 

Calibration check 
Metals 2% Initial calibration Every batch 

H,so, 
Calibration check Every batch 

E coli Water Perfonn a positive Every batch 
control and a 
positive control 
duplicate test using 
E coli per analysis 
batch 

Alkalinity Water Calibration check I per batch 

Ammonia Water Initial calibration Before each usc 

Calibration Check 
voc Water Initial calibration Beginning of 

project and 
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Acceptance 
Criteria Corrective Action 
±0.2 pH units Check standard buffers for 

contamination, check 
±0.2 pH units electrode for electrolyte, 

replace probe if required 
±20 mY Check standards for 

contamination, check 
±20 mY electrode for electrolyte, 

replace probe if required 
±0.5 or reading (or) Check standards for 
±O.OO!mS/cm contamination, check 
whichever is electrode for electrolyte, 

I greater replace probe if required 
0- 20 mg/L range: Recalibrate, check DO probe, 
±2 %reading (or) check membrane, replace 
0.2 mg/L probe if required 
whichever is 
greater 

20-50 mg!L 
range: ±6% 

Recalibrate 

±10% true value 
I (TV) 
±15%TY Check calculations, repeat 

analysis 

Calibration cu!Ve Check standards for 
/>0.999 contamination, check ICP 
±IO%TV torch, tubing and replace if 

necessaJ)' 

-

I 

I 

i 

I 

I 

i 

I 

I 

Successful positive Change growth media/dilution I 

and negative 
control tests 

±10% 

Calibration curve 
/>0.995 

± 10%TV 
RSD <20%or 
have a calibration 

buffer and retest 

Investigate cause for invalid 
results, check all calculations, 
repeat analysis for affected 
samples 
Recalibrate 

Correct GC system 
confi2:uration, check 
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Measurement Matrix QA/QC Check Freouency 
whenever 
necessmy. 

Laboratory Beginning and end 
Fortified Blank of every batch and 
(Continuing every I 0 samples 
Calibration Check) 

Laboratory Reagent Every batch of 
Blank samples extracted 

Laboratory Every 20 samples 
Fortified Sample 
Matrix 

Matrix Every 20 samples 
Spike/Matrix Spike 
Duplicate 

svoc Water Initial calibration Beginning of 
project and 
whenever 
necessary. 

Laboratory Beginning and end 
Fortified Blank of every batch and 
(Continuing every 10 samples 
Calibration Check) 

Laboratmy Reagent Eve1y batch of 
Blank samples extracted 

Laboratmy Every 20 samples 
Fortified Sample 
Matrix 

Matrix Eve•y 20 samples 
Spike/Matrix Spike 
Duplicate 
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Acceptance 
Criteria 
coefficient of 
greater than or 
equal to 0.99 for 
non-linear curves 

±15%ofTV 

Absence ofVOC's 

70-130% recovery 

70-130% recovCiy 

RSD<20%or 
have a calibration 
coefficient of 
greater than or 
equal to 0.99 for 
non-linear curves 

±15%ofTV 

Absence of 
SVOC's 

70-130% recovery 

70-130% recovery 

Corrective Action 
calculations, and rerun 
calibration. 

Correct GC system 
configuration, check 
calculations, rerun calibration 
checks and/or standards, and 
rerun affected samples. 

Check for contamination in 
GC system, re-prepare blank. 

Correct GC system 
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. 

Rerun standard cmve, change 
Correct GC system 
configuration, check 
calculations, and rerun 
calibration. 

Correct GC system 
configuration, check 
calculations, rerun calibration 
checks and/or standards, and 
rerun affected samples. 

Check for contamination in 
GC system, re-prepare blank. 

Correct GC system 
configuration, check 
calculations, renm 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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Measurement Matrix QA/QCCheck Frequency 

TOC Water Initial calibration Beginning of cvety 
batch or as 
necessary 

Laboratory Beginning of every 
Fortified Blank batch and every 20 
(Continuing samples 
Calibration Check) 

Laboratory Reagent Every batch of 
Blank samples extracted 

Laboratory Eve1y 20 samples 
Fm1ified Sample 
Matrix 

Turbidity, TSS Water Calibration Check Prior to analysis, 
and TDS every 10 samples, 

and at the end of 
the batch. 

Duplicates Once per batch or 
eve1y I 0 samples. 

Anions fluoride, Water Initial Calibration Every batch 
chloride, nitrite, or as needed. 
nitrate, bromide, 
phosphate and Calibration Blank Every batch 
sulfate 

Calibration Check Beginning and 
ending every batch 
and every ten 
samples. 

Duplicates Once per batch or 
every 10 samples. 
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Acceptance 
Criteria 

r'>0.995 

± IO%TV 

Absence ofTOC 

Spike recovery 
within 75-125% 

± 10%TV 

RPD<20% 

'">0.995 

No appreciable 
quantities of 
analytes 

± IO%TV 

RPD<20% 

Corrective Action 

Rerun standard curve, change 
standards 

Rerun standard curve, change 
standards 

Check for TOC contamination 

Check standards, rerun spike 

Recalibrate and/or reanalyze 
affected samples. 

Repeat analysis on the same 
sample; if sample volume does 
not allow, choose another 
sample and document 
accordinl'()y, 
Check standards for accuracy 
of the dimension 

Check for IC system 
contamination, obtain second 
source of reagent water, and 
reanalyze affected samples. 

Correct I C system 
configuration, check 
calculations, renm calibration 
checks and/or standards, and 
rerun affected samples. 

Correct I C system 
configuration, check 
calculations, renm calibration 
checks and/or standards, and 
rerun affected samples 
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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 I 01, Central Files. 

I. 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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8.0 DATA REPORTING 

8.1 DELIVERABLES 

QAPP for Metals Removal Sampling 
Date: October l, 2009 

Revision No. 1 
Pagel of I 

Section 8 

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 Report. 
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QAPP for Metals Removal Sampling 
Date: October I, 2009 

Revision No. 1 
Page I of I 

Section 9 

9.0 REFERENCES 
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Analysis. 
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Shaw Environmental & Infrastructure, Inc., 2006. T &E SOP 509, Total Suspended Solid~. 

Shaw Environmental & Infrastructure, Inc., 2006. T &E SOP 510, Total Dissolved Solids. 

Shaw Environmental & Infrastructure, Inc., 2006. T&E SOP 504, Total Chlorine Analysis by 
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Shaw Environmental & Infrastructure, Inc., 2006. T&E SOP 505, Free Chlorine Analysis by 
Hach Method 8021 N,N-diethyl-p-phenylene-diamine (DPD) Colormetric Method. 

Shaw Environmental & Infrastructure, Inc., 2008. T&E SOP 512, Operation ofYSI 556 Multi
Probe System in Grab Sample Mode. 
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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-

4 V RO system in a test mode. This installation includes a booster pump, an accumulator, and a 

permeate pump. This appendix presents the installation details for these two systems and 

highlights some identified considerations from lessons leamed from the operation of these two 

test systems. 

D. I Installation of the Culligan Prefen·ed 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: 

I. Secure the 36" sink cabinet on a concrete pad at the T&E Facility. 

2. Cut a hole in the countertop to mount the 2-basin sink. 

3. Mount the sink in the countertop. 

4. Install the faucet and the drain cage onto the sink. 

5. Attach the countertop to the sink cabinet. 

6. Run a carbon-filtered cold water line to the pressure tank and to the kitchen sink. 

7. Sweat shutoff valves on the cold water line. 

8. Connect the cold water line to the kitchen sink faucet from the shutoff valve. 

9. Attach the garbage disposal to the drain cage. 

I 0. 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. 
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3. Install a W' PVC tee on the accumulator tank. Screw a W' MNPT x W' compression 
fitting into one side of the tee and a W' MNPT x 3/8" compression fitting into the other 
side of the tee. Place the accumulator tank in the back corner of the cabinet. 

4. 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. 

6. Attach the following fittings to each end of the totalizer: 

a. %" PVC coupling 

b. %"- W' PVC reducer bushing 

c. W' MNPT x W' compression fitting 

7. Place the flow totalizer on the floor of the cabinet. 

8. Attach the 2 elbows included with the filter head to the filter head assembly. 

9. Secure the filter head assembly to the cabinet wall with two \/,'' screws. 

10. Install the filter cartridge to the filter head assembly. 

11. Use W' 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) 

d. From the pressure switch (quick connect) to the flow totalizer (compression 
fitting) 

e. 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 II OV 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 entering the sink (to better 
simulate water pressure from a well). 

• A lead feed pump and feed tank to introduce lead into the water for testing the adsorption 
filter. 

• A saddle fitting to connect the feed pump to the water line, and a static mixer to mix the 
lead solution with the feed water. 

• A sample port to collect influent water for analysis before treatment in the adsorption 
unit. 
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Figure 1. Typical Adsorption POU Undersink Installation 

Tank 

GM-2 
316/323 



D.2 Installation of the Watts Premier WP-4V RO System 

The Watts Premier WP-4V RO system was not installed in a typical kitchen cabinet; it was 
installed on a panel for easier installation and testing. Figure 2 shows the RO system as it was 
tested. Installation of the RO system consisted of the following steps: 

I. Run carbon-filtered water to a PVC tee. 

2. Connect a lead-water feed pump to the PVC tee. 

3. Connect a static mixer to the outlet of the PVC tee. 

4. Run '!.'' PE tubing from the static mixer to the booster pump. 

5. Connect the booster pump to the inlet of the RO system (green tubing- supplied with RO 
system). 

6. Connect the red tubing from the RO system (drain) to the faucet (supplied with the RO 
system). 

7. Connect the black tubing from the faucet to the drain (supplied with the RO system). 

8. Install a PE tee on the accumulator tank. 

9. Connect the white tubing from the RO outlet to the accumulator tank. 

I 0. Connect the blue tubing from the accumulator tank to the flow totalizer. 

II. Connect the blue tubing from the flow totalizer to the faucet. 

I2. Place a plug in the RO system where the line from the accumulator tank normally returns. 

I3. 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 II OV AC outlet. 

In cases where the permeate pump was tested, the following steps were included: 

I. The red tubing was connected to the permeate pump, and then connected to the tubing ran 
to the faucet (replaces Step 6 above). 

2. The white tubing was connected to the permeate pump permeate pump, and then 
connected to the accumulator tank (replaces Step 9 above). 
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Figure 2. 
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D.J Faucet Flow Rate 

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 fmther 

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 PO U 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 propetty (well depth, pump condition, etc.), the line pressme 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 V AC 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 I 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 I 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 I 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: R0-132 
Booster Pump: Aquatec 6800 
Permeate Pump: Aquatec 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 I ( 148 + 396) x 100% = 27% 
Rate= I gal x 3785 mllgal I 148 mllmin = 25 min/gal 

Data without Permeate Pump- Tank Empty 
Permeate (ml/min) 

132 
!58 
!58 
!56 
140 

Average 149 

Retentate (mlfmin) 
408 
420 
400 
420 
404 
410 
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Recovery= 149 I (149 + 410) x 100% = 27% 
Rate= I gal x 3785 ml/gal I 149 ml/min = 25 min/gal 

Data with Permeate Pump- Tank Full- Time and Feed Volume to Generate I L of Permeate 
Time (min) Volume (mL) 

7 2660 
7 2730 
8 2890 
8 2850 

Average 7.5 2780 
Recovery = I 000 I (I 000 + 2780) x I 00% = 26% 
Rate= I gal x 3785 ml/gal I 1000 ml/7.5min = 28 min/gal 

Data without Permeate Pump- Tank Full- Time and Feed Volume to Generate I L of Permeate 
Time (min) Volume (mL) 

14 5120 
13 5270 

Average 13.5 5195 
Recovery = 1000 I ( 1000 + 5195) x 100% = 16% 
Rate= I gal x 3785 ml/gal I I 000 ml/7.5min = 49 min/gal 

Summary 
K.U. Umt with and Without Permeate l'umo- Kecoverv and Flow Rate Data 

InitiaiTTank EnwM Final (Tank Full) 
Recoverv Flow Rate Recoverv Flow Rate 

With Permeate Pumo 27% 25 min/gal 26% 28 min/gal 
Without Permeate Pumo 27% 25 min/l!al 16% 49~ninl~ 

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 installed. 

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 

I 00-gallon increments and can be restmted 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 
http://www.cxplainthatstuff.com/howwatertilterswork.html 

Excerpted on Aprill5, 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 patticles 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 (Adsmption) 
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. It 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 

Ion-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 
"good 11 ones. 

How do they work? Ion 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 apatt 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 ions 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 ion-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 timescale 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. 

If 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, o1· timescale), 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. Unf01iunately, 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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J~-o~HS 
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 

Summary as of January 20, 2017 
1"'1ichig::n Department or :-1 ealth o. Human Ser>~ic0s 

'ii.';~::;'''~"" '\)•,'"~<-~ ,,.-, '".", ,.,,~·.:-::~2\ 

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 health response. 

• People who have had multiple 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 capillary and venous blood tests. 

• As of 5/2/2016, this report will no longer include test results for "Additional Impacted Locations" (48509, 48519, 
48529, and 48532) because it has been demonstrated by CDC geographers that almost none ofthe 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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Elevated Blood lead levels (~5 mcg/dl) among Children <6 Years of Age 
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Table 1. Incidence of elevated blood lead levels (0!: 5 mcg/dl) among children less than 6 years of age, 2010-2017 

1/1/2010 to 12/31/2010 

1/1/2011 to 12/31/2011 

1/1/2012 to 12/31/2012 

1/1/2013 to 12/31/2013 

1/1/2014 to 12/31/2014 

1/1/2015 to 12/31/2015 

10/1/2015 to 01/20/2017 

4/1/2014 to 01/20/2017 

1/1/2016 to 01/20/2017 

Michigan Genesee County Flint 48501-48507 

Total tested for lead 156,015 7,053 3,630 

Number of test results 2:5 mcg/dl 9,754 306 230 

Percent of test results 0!:5 mcg/dl 6.3% 4.3% 6.3% 

Total tested for lead 152,334 6,760 3,145 

Number of test results 2:5 mcg/dl 7,571 252 182 

Percent of test results 2:5 mcg/dl 5.0% 3.7% 5.8% 

Total tested for lead 149,061 7,152 3,198 

Number of test results 0!:5 mcg/dl 6,834 210 130 

Percent oftest results 2:5 mcg/dl 4.6% 2.9% 4.1% 

Total tested for lead 148,684 7,133 3,143 

r oftest results 0!:5 mcg/dl 5,747 158 96 

Percent of test results 0!:5 mcg/dl 3.9% 2.2% 3.1% 

Total tested for lead 143,987 6,820 3,102 

Number of test results 2:5 mcg/dl 5,063 178 122 

Percent of test results 0!:5 mcg/dl 3.5% 2.6% 3.9% 

Total tested for lead* 140.919 6,983 3,388 

Number oftest results 2:5 mcg/dl I 4,793 I 160 I 112 

t'ercent of test results 0!:5 mcg/dl 3.4% 2.3% 3.3% 
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J()tattes\:eclfol",leacl• · 

l·lllu:rnllerot1:~t r~l.llts ~5'in<:Yclf•• 
•'-'• "' '-···-·· 

tE $t·l"~.s~lt$.~5 fu~clk ···· P% · 
t~tal··testedfar·leacl~:5... ···· •.•• c~s~,:f?~··•·· 

· · .• ~ul'l'liJ!!rofte5ir~~~:t$<::5:rncs/.clt•. ····.;;§;7:22 

''Pe'c~l'1t~tte5~.re5\l!t5~~inc8/i1J...D .•. 
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Table 2. Incidence of elevated blood lead levels (2: 5 mcg/dl) among children 6 to 17 years of age, 2010-2017 

1/1/2010 to 12/31/2010 

1/1/2011 to 12/31/2011 

1/1/2012 to 12/31/2012 

1/1/2013 to 12/31/2013 

1/1/2014 to 12/31/2014 

1/1/2015 to 12/31/2015 

10/1/2015 to 01/20/2017 

4/1/2014 to 01/20/2017 

1/1/2016 to 01/20/2017 

Total tested for lead 

Number of test results 2:5 mcg/dl 

Percent of test results 2:5 mcg/dl 

Total tested for lead 

oftest results 2:5 mcg/dl 

Percent oftest results 2:5 mcg/dl 

Total tested for lead 

Number oftest results 2:5 mcg/dl 

Percent of test results 2:5 mcg/dl 

Total tested for lead 

Number of test results 2:5 mcg/dl 

t oftest results :2:5 mcg/dl 

Total tested for lead 

Number of test results :2:5 mcg/dl 

Percent of test results :2:5 mcg/dl 

Total tested for lead* 

.... ~hor oftest results :2:5 mcg/dl 

Percent of test results 2:5 mcg/dl 

·.·•"\.[o~~~i~~d[fprcl~a!f"' 

···:···Numbe~()"tj~~;~il~~~~~~:mcgzdL·i··· 
. ip~r;i:~!'~~f!~ l'~~idt~~S,·fufg{dt;•.· .. · .. 

·· .• r~taiYte#~il.'fC\I"r~~!i:"··· 
· llfum~efiof.~~sti~lts~Siri'!cg/dt ·· ·· 

Pe.r.·· .• c. eo€ottest·resiilts,;\:S mci/rJili.····· ,.------- ··"·-·----- --"-----.-- ---- "- ', " ----
•.••. ;r;oi~~~~e#il~'fCirl!~arJ;o ..• · 

Michigan 

14,730 

665 

4.5% 

12,959 

474 

3.7% 

12,711 

351 

2.8% 

11,449 

271 

2.4% 

10,563 

285 

2.7% 

10,416 

254 

2.4% 

Nu!tji:le~ot;~e$t:r~~~ts;:s mcif.~t: . . . A2d 
· r>eicllilt'~f1:~5tresult5 ~ mC:gjclt • 1.7%. > · 

Genesee County 

760 

17 

2.2% 

959 

19 

2.0% 

1,259 

13 

1.0% 

1,109 

7 

0.6% 

788 

6 

0.8% 

1,570 

10 

0.6% 

Flint 48501-48507 

400 

12 

3.0% 

499 

13 

2.6% 

561 

9 

1.6% 

505 

3 

0.6% 

372 

5 

1.3% 

1,084 

8 

0.7% 
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Table 3. Incidence of elevated blood lead levels (2: 5 mcg/dL) among adults at least 18 years of age, 2010-2017 

1/1/2010 to 12/31/2010 

l/1/2011 to 12/31/2011 

1/1/2012 to 12/31/2012 

1/1/2013 to 12/31/2013 

1/1/2014 to 12/31/2014 

1/1/2015 to 12/31/2015 

10/l/2015 to 01/20/2017 

4/1/2014 to 01/20/2017 

1/1/2016 to 01/20/2017 

Michigan Genesee County Flint 48501-48507 

Total tested for lead 13,681 588 188 

Number of test results 2:5 mcg/dL 1,459 42 18 

-.,rcem of test results 2:5 mcg/dl 10.7% 7.1% 9.6% 

Total tested for lead 13,112 528 132 

Number of test results 2:5 mcg/dl 1,367 43 16 

oftest results 2:5 mcg/dl 10.4% 8.1% 12.1% 

Total tested for lead 12,912 539 148 

Number oftest results 2:5 mcg/dl 1,413 33 11 

Percent of test results 2:5 mcg/dl 10.9% 6.1% 7.4% 

Total tested for lead 12,081 484 132 

of test results 2:5 mcg/dl 1,499 54 16 

Percent of test results 2:5 mcg/dl 12.4% 11.2% 12.1% 

Total tested for lead 12,576 436 111 

Number of test results 2:5 mcg/dl 1,419 44 12 

Percent of test results 2:5 mcg/dl 11.3% 10.1% 10.8% 

Total tested for lead* 13,684 1,250 811 
----- --······-~ - ----

Number oftest results 2:5 mcg/dl I 1,368 I 48 I 21 
-- ·--- --- ·--- ------ ---

Percent of test results 2:5 mcg/dl 10.0% 3.8% 2.6% 

i'-~~!al.~\iSI:~~l'fo~,r<;~!l~ · · 
" i ... i.N_ .. _ urr\b"eri!)fti!st{rg1Jlt5i5:1ri_~g_/~L."> .,._. ______ ,,_.,"···------ -----------------·•"--·'.·-----,----

. · '!'~rce~tc)ftiiStre~il~~:~fu'fil~t 

· . :'N~In;ll~r;~tt~ r~~~~~:~!!-m~udt. 
· ··•·eef~~~~of;tl#:r~~~~I~;f,s:fu~~I.

••"J;i:!illltefote~(()tle~Ci~.;':.'•··· 

! Ntifub~.C!f!~t.~~~~~~~:rnc-~at ··-· 
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Table 4. Total incidence of elevated blood lead levels(~ 5 mcg/dl), 2010-2017 

Michigan Genesee County Flint 48501-48507 

Total tested for lead 184,426 8,401 4,218 

1/1/2010 to 12/31/2010 Number of test results~ mcg/dl 11,878 365 260 

Percent of test results <t5 mcg/dl 6.4% 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 ~5 mcg/dl 9,412 314 211 

Percent of test results <t5 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 ~5 mcg/dl 8,598 256 150 

Percent of test results <t5 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 ~5 mcg/dl 7,517 219 115 

Percent oftest results ~5 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 ~5 mcg/dl 6,767 228 139 

Percent of test results <t5 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 ~5 mcg/dl 6,415 218 141 

Percent of test results ~5 mcg/dl 3.9% 2.2% 2.7% 

10/1/2015 to 01/20/2017 

4/1/2014 to 01/20/2017 

1/1/2016 to 01/20/2017 

Toi~f!~eil,!or'l~a~~ · 
,•··,Niirili:i~fofi~~'l'es~ItS;~flj~g[ilt/••··· ··· 

.······ (/F>el'~~~~~ftli#~~@s.~5Yfu~ZCIC''···. 

·····f.~~iril:iejof#~tr~iilt5~?iflicg/~L. ;r ) ·· 
·····>P~f9~ilt'9t:~Ei#.~~~~.~~t5.~~'fuEgt:~cc··· 

roi:ali:~eciforleadf ·· <iis)i'i~t ·· 
··· 'r Nl!mllerottes'trestlrti~s m.cil.a.X.···· . "'' ,'_- "' ·''-,,''_,,--.--- ·-.---·-- '"• 

7/{8i' .. 

•··••·. i!'erc~i\r~.·~estrE!~~@~'m~ld~} . •3.6%•:1' 
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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 

State Year 

Alabama 2010 
2011 
2012 
2013 
2014 
2015 

Arizona 2010 
2011 
2012 
2013 
2014 
2015 

California 2010 
2011 
2012 
2013 
2014 
2015 

Colorado 2010 
2011 
2012 
2013 
2014 
2015 

Connecticut 2010 
2011 
2012 
2013 
2014 
2015 

Delaware 2010 
2011 
2012 
2013 
2014 
2015 

\Vashington 2010 
D.C. 2011 

2012 
2013 
2014 
2015 

Florida 2010 
2011 

https :/11 vw1 v .cdc. gov /ncch/1 ead/ data/nationa l.htm 

#of Children #of children %of children #of 
Tested at 5-9 11g/dL at 5-9 11g/dL children at 

>5 11g/dL 
17,088 968 5.66 1090 
22,349 989 4.43 1,108 
14,744 547 3.71 656 
29,671 888 2.99 1,007 
24,408 653 2.68 780 
21,798 523 2.40 624 

68,734 810 1.18 965 
62,292 487 0.78 566 
61,463 649 1.06 750 
61,959 556 0.90 636 
52,094 494 0.95 563 
47,339 433 0.91 525 
627,649 20,385 3.25 21,676 
565,397 15,485 2.74 16,641 

N/A N!A N!A NIA 
N/A N!A NIA N/A 

146,192 3,195 2.19 3,557 
152,112 2,598 1.71 2,991 

N/A N/A N/A NIA 
N/A N/A N/A N/A 
N/A N!A N/A N/A 
N/A N/A NIA NIA 

16,555 N/A NIA 373 
N/A N/A N/A N/A 

82,388 5,481 6.65 6,266 
67,891 3,958 5.83 4,588 
75,232 3,996 5.31 4,534 
21,842 1,703 7.80 2,097 
75,333 3,251 4.32 3,773 
68,799 2,771 4.03 3,331 
11,592 371 3.20 434 
17,440 463 2.65 554 
10,142 204 2.01 241 
13,600 333 2.45 380 
13,935 269 1.93 315 
12,321 264 2.14 315 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 
N/A N/A N/A N/A 

16,405 236 1.44 286 
N/A N/A N/A N/A 

203,401 7,051 3.47 7,449 
167,844 4,948 2.95 5,163 

%of 
children 

at>5 J.lg/dL 
6.38 
4.96 
4.45 
3.39 
3.20 
2.86 
1.40 
0.91 
1.22 
1.03 
1.08 
1.11 
3.45 
2.94 
NIA 
NIA 
2.43 
1.97 
N/A 
NIA 
NIA 
N/A 
2.25 
N/A 
7.61 
6.76 
6.03 
9.60 
5.01 
4.84 
3.74 
3.18 
2.38 
2.79 
2.26 
2.56 
N/A 
N/A 
N/A 
N/A 
1.74 
N/A 
3.66 
3.08 
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2012 177,754 3,334 
2013 N/A N/A 
2014 N/A N/A 
2015 N/A N/A 

Georgia 2010 126,982 6,121 
2011 118,782 4,731 
2012 115,423 4,132 
2013 104,158 2,738 
2014 105,246 2,427 
2015 94,380 1,726 

Illinois 2010 163,119 13,443 
2011 172,045 12,705 
2012 170,714 13,149 
2013 161,459 8,434 
2014 155,305 7,290 
2015 132,747 5,962 

Indiana 2010 63,296 3,889 
2011 57,534 3,400 
2012 54,458 2,794 
2013 50,345 2,222 
2014 38,140 1,553 
2015 21,452 1,071 

Iowa 2010 80,401 33,917 
2011 76,278 30,363 
2012 45,964 14,576 
2013 N/A N/A 
2014 N/A N/A 
2015 N/A N/A 

Kansas 2010 34,140 1,657 
2011 34,648 1,597 
2012 24,228 I ,323 
2013 N/A N/A 
2014 N/A N/A 
2015 N/A N/A 

Kentucky 2010 20,194 883 
2011 22,185 1,083 
2012 13,534 563 
2013 14,635 502 
2014 13,877 414 
2015 11,908 343 

Louisiana 2010 56,698 3,409 
2011 1,865 139 
2012 1,488 166 
2013 10,086 737 
2014 19,014 815 
2015 16,469 737 

Maine 2010 13,396 N/A 
2011 13,961 N/A 
2012 N/A N/A 
2013 N/A N/A 
2014 N/A N/A 
2015 N/A N/A 

Mat')'land 2010 115,328 3,657 
2011 110,169 2,893 
2012 111,101 2,562 

1.88 3,640 
N/A N/A 
N/A N/A 
N/A N/A 
4.82 6,368 
3.98 5,006 
3.58 4,366 
2.63 2,943 
2.31 2,584 
1.83 1,837 
8.24 15,804 
7.38 14,735 
7.7 15,353 

5.22 10,177 
4.69 8,954 
4.49 7,481 
6.14 4,363 
5.91 3,789 
5.13 3,151 
4.41 2,513 
4.07 1,758 
4.99 1,253 
42.18 34,468 
39.81 30,863 
31.71 14,896 
N/A N/A 
N/A N/A 
N/A N/A 
4.85 1,864 
4.61 1,834 
5.46 1,474 
N/A N/A 
N/A N/A 
N/A N/A 
4.37 1,008 
4.88 1,180 
4.16 679 
3.43 578 
2.98 465 
2.88 387 
6.01 3,550 
7.45 259 
11.16 322 
7.31 923 
4.29 944 
4.48 869 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
3.17 4,171 
2.63 3,329 
2.31 2,907 

2.05 
NIA 
N/A 
NIA 
5.01 
4.21 
3.78 
2.83 
2.46 
1.95 
9.69 
8.56 
8.99 
6.30 
5.77 
5.64 
6.89 
6.59 
5.79 
4.99 
4.61 
5.84 

42.87 
40.46 
32.41 
N/A 
N/A 
N/A 
5.46 
5.29 
6.08 
NIA 
N/A 
N/A 
4.99 
5.32 
5.02 
3.95 
3.35 
3.25 
6.26 
13.89 
21.64 
9.15 
4.96 
5.28 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
3.62 
3.02 
2.62 

I 
I 
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-

2013 110,410 2,502 
2014 109,089 2,269 
2015 I 08,813 2,083 

l\'lassachusetts 2010 226,267 11,722 
2011 217,235 9,044 
2012 212,154 8,675 
2013 210,789 6,887 
2014 212,014 6,429 
2015 208,595 5,889 

Michigan 2010 296,425 15,939 
2011 295,214 12,869 
2012 279,036 11,148 
2013 114,462 3,383 
2014 138,898 4,365 
2015 128,689 3,996 

1\,linnesota 2010 94,015 3,296 
2011 91,747 2,724 
2012 92,093 2,437 
2013 89,505 1,834 
2014 89,081 1,509 
2015 87,830 1,455 

Mississippi 2010 47,785 N/A 
2011 41,556 3,905 
2012 42,626 3,533 
2013 43,396 3,135 
2014 46,084 3,080 
2015 41,934 1,988 

Missouri 2010 101,409 6,302 
2011 94,011 5,116 
2012 89,638 4,581 
2013 NIA NIA 
2014 NIA N/A 
2015 83,158 2,989 

Nevada 2010 13,597 184 
2011 N/A N/A 
2012 N/A NIA 
2013 N/A N/A 
2014 NIA N/A 
2015 N/A N/A 

New 2010 14,817 2,499 
Hampshire 2011 14,215 2,116 

2012 13,529 1,486 
2013 14,080 907 
2014 13,708 763 
2015 13,464 669 

New Jersey 2010 184,867 NA 
2011 181,051 6,816 
2012 181,603 5,639 
2013 179,147 5,656 
2014 172,846 4,778 
2015 176,306 4,638 

New Mexico 2010 47 3 
2011 76 I 
2012 157 3 
2013 8,380 N/A 

2.27 2,859 
2.08 2,596 
1.91 2,442 
5.18 12,726 
4.16 9,809 
4.09 9,435 
3.27 7,571 
3.03 7,214 
2.82 6,584 
5.38 18,289 
4.36 14,737 
4.00 12,622 
2.96 3,827 
3.14 5,000 
3.11 4,623 
3.51 3,591 
2.97 2,986 
2.65 2,699 
2.05 2,025 
1.69 1,729 
1.66 1,671 
N/A N/A 
9.40 N/A 
8.29 N/A 
7.22 N/A 
6.68 N/A 
4.74 N/A 
6.21 7,157 
5.44 5,610 
5.11 5,211 
N/A N/A 
N/A N/A 
3.59 3,413 
1.35 209 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
16.87 2,669 
14.89 2,261 
10.98 1,604 
6.44 1,014 
5.57 854 
4.97 756 
NA NA 
3.76 8,063 
3.11 6,604 
3.16 6,500 
2.76 5,566 
2.63 5,484 
6.38 3 
1.32 2 
1.91 4 
N/A N/A 

2.59 
2.38 
2.24 
5.62 
4.52 
4.45 
3.59 
3.40 
3.16 
6.17 
4.99 
4.52 
3.34 
3.60 
3.59 
3.82 
3.25 
2.93 
2.26 
1.94 
1.90 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
7.06 
5.97 
5.81 
N/A 
N/A 
4.10 
1.54 
N/A 
N/A 
N/A 
N/A 
N/A 
18.01 
15.91 
11.86 
7.20 
6.23 
5.61 
NA 
4.45 
3.64 
3.63 
3.22 
3.11 
6.38 
2.63 
2.55 
N/A 

-
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2014 12,031 N/A 
2015 ll,895 N/A 

New York (no 2010 222,742 13,091 
city) 2011 222,805 11,649 

2012 55,803 2,721 
2013 N/A N/A 
2014 37,432 1,951 
2015 123,811 4,892 

New York 2010 326,884 12,895 

City 2011 334,892 10,733 
2012 330,619 7,672 
2013 324,477 6,826 
2014 316,958 6,074 
2015 308,380 4,731 

North 2010 162,828 7,230 
Carolina 2011 156,454 5,598 

2012 149,821 4,268 
2013 147,148 2,751 
2014 142,649 2,419 
2015 108,988 1,924 

Ohio 2010 142,290 11,310 
2011 149,886 9,836 
2012 154,556 9,658 
2013 156,966 8,602 
2014 151,713 7,604 
2015 133,441 6,346 

Oklahoma 2010 40,597 1,639 
2011 40,108 1,700 
2012 39,856 1,402 
2013 41,356 1,134 
2014 42,086 978 
2015 40,646 1,049 

Oregon 2010 14,921 391 
2011 13,782 315 
2012 13,671 348 
2013 12,357 344 
2014 12,041 299 
2015 12,162 267 

Pennsylvania 2010 158,487 17,804 
2011 157,642 14,548 
2012 154,623 12,270 
2013 146,930 11,330 
2014 140,241 10,175 
2015 19,763 1,450 

Rhode Island 2010 28,282 2,347 
20ll 28,239 1,792 
2012 28,325 1,582 
2013 27,643 1,270 
2014 26,854 1,157 
2015 26,345 1,122 

Tennessee 2010 72,646 3,271 
2011 69,901 2,504 
2012 71,569 2,602 
2013 84,839 1,758 
2014 84,223 1,456 

N/A N/A 
N/A N/A 
5.88 15,621 
5.23 13,786 
4.88 3,383 
N/A N/A 
5.21 2,497 
3.95 6,023 
3.94 14,400 
3.20 12,007 
2.32 8,688 
2.10 7,702 
1.92 6,993 
1.53 5,610 
4.44 7,475 
3.58 5,797 
2.85 4,461 
1.87 2,917 
1.70 2,618 
1.77 2,121 
7.95 12,624 
6.56 11,477 
6.25 11,399 
5.48 10,064 
5.01 9,048 
4.76 7,615 
4.04 1,786 
4.24 1,860 
3.52 1,583 
2.74 1,324 
2.32 1,189 
2.58 1,213 
2.62 439 
2.29 352 
2.55 379 
2.78 359 
2.48 313 
2.20 282 
11.23 20,955 
9.23 17,440 
7.94 14,772 
7.71 13,361 
7.26 11,983 
7.34 1,766 
8.30 2,720 
6.35 2,083 
5.59 1,834 
4.59 1,499 
4.31 1,374 
4.26 1,354 
4.50 3,411 
3.58 2,636 
3.64 2,735 
2.07 1,874 
1.73 1,570 

N/A 
NIA 
7.01 
6.19 
6.06 
N/A 
6.67 
4.86 
4.41 
3.59 
2.63 
2.37 
2.21 
1.82 
4.59 
3.71 
2.98 
1.98 
1.84 
1.95 
8.87 
7.66 
7.38 
6.41 
5.96 
5.71 
4.40 
4.64 
3.97 
3.20 
2.83 
2.98 
2.94 
2.55 
2.77 
2.91 
2.60 
2.32 
13.22 
11.06 
9.55 
9.09 
8.54 
8.94 
9.62 
7.38 
6.47 
5.42 
5.12 
5.14 
4.70 
3.77 
3.82 
2.21 
1.86 
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2015 83,397 
Texas 2010 363,338 

2011 213,534 
2012 N/A 
2013 N/A 
2014 N/A 
2015 N/A 

Vermont 2010 10,004 
2011 10,085 
2012 10,141 
2013 7,640 
2014 8,715 
2015 9,859 

Virginia 2010 100,489 
2011 98,474 
2012 N!A 
2013 N/A 
2014 N/A 
2015 N!A 

\Vashington 2010 N/A 
2011 N/A 
2012 N/A 
2013 N/A 
2014 N/A 
2015 NA 

West Virginia 2010 10,963 
2011 11,710 
2012 11,428 
2013 11,901 
2014 1,430 
2015 9.784 

\Visconsin 2010 95,048 
2011 89,703 
2012 98,628 
2013 94,573 
2014 89,148 
2015 84,539 

U.S. Total 2010 4,375,356 
2011 4,286,833 
2012 4,070,635 
2013 2,938,161 
2014 2,675,145 
2015 2,415,604 

Flint, 2010 3,630 
Michigan 2011 3,145 

2012 3,198 
Includes 2013 3,143 

results for 2014 3,102 
kids under 6 2015 3,388 

1,122 1.35 
9,834 2.71 
5,143 2.41 
N/A N/A 
N/A N/A 
N/A N!A 
N/A N/A 
987 9.87 
987 9.79 
877 8.65 
601 7.87 
543 6.23 
543 5.51 

3,757 3.74 
3,138 3.19 
N/A N/A 
N/A N/A 
N/A N!A 
N/A N/A 
505 N/A 
369 N!A 
443 N/A 
N/A N!A 
N/A N/A 
N!A N!A 
734 6.70 
586 5.00 
535 4.68 
459 3.86 
62 4.34 
318 3.25 

8,190 8.62 
6,801 7.58 
6,121 6.21 
5,288 5.59 
4,255 4.77 
3,962 4.69 

256,819 5.99 
202,666 4.98 
154,156 4.66 
101,383 3.67 
100,775 3.27 
79,957 2.83 
N!A N/A 
NA N!A 
N/A N/A 
N/A N!A 
N/A N/A 
N/A N!A 

1,220 
10,779 
5,693 
NIA 
NIA 
NIA 
NIA 
1,053 
1,056 
943 
640 
595 
585 

4,095 
3,417 
NIA 
NIA 
NIA 
NIA 
547 
394 
461 
NIA 
NIA 
NIA 
812 
654 
596 
503 
76 
386 

9,172 
7,692 
7,029 
6,053 
4,938 
4,610 

282,434 
224,820 
154,156 
101,383 
100,775 
79,957 

230 
182 
130 
96 
122 
112 

1.46 
2.97 
2.67 
N/A 
N/A 
N/A 
N/A 
10.53 
10.47 
9.30 
8.38 
6.83 
5.93 
4.08 
3.47 
N/A 
N!A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N!A 
N/A 
7.41 
5.58 
5.22 
4.23 
5.31 
3.95 
9.65 
8.57 
7.13 
6.50 
5.54 
5.45 
6.59 
5.52 
5.25 
4.19 
3.77 
3.31 
6.38 
5.79 
4.07 
3.05 
3.93 
3.31 

GM-4 
515 




