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WEST VIRGINIA ENVIRONMENTAL QUALITY BOARD 
CHARLESTON, WEST VIRGINIA 

 
 

BRADLEY KEENAN, 
NATURAL RESOURCES  
DEFENSE COUNCIL, 
WV SURFACE OWNERS’ 
RIGHTS ORGANIZATION, and  
PLATEAU ACTION NETWORK, 
 
  Appellants, 
 
v.        Appeal No.: 14-04-EQB 
 
DIRECTOR, DIVISION 
OF WATER AND WASTE MANAGEMENT 
WEST VIRGINIA DEPARTMENT OF 
ENVIRONMENTAL PROTECTION; 
 
  Appellee. 
 
 
 
 
 
I Avner Vengosh declare as follows: 
 
 
1.) I am a Professor of Geochemistry and Water Quality in the Nicholas School of 

Environment at Duke University with a professional experience of over 25 years in 

the field of water contamination and water quality. Since 2010 I have been working 

on issues related to water contamination directly associated with shale gas exploration 

and hydraulic fracturing in the US. My group has published 13 papers in the top peer-

review scientific journals on different issues related to environmental effects and 

water contamination associated with oil and gas and hydraulic fracturing.  

2.) On September 14, 2013 myself and my graduate student Jennie Harkness collected 

two water samples from wolf creek, approximately 200 feet directly downstream of 



the eastern discharge pit at Danny Webb injection site (Figure 1).  Samples were 

filtered, acidified, and transported according to standardized USGS field sampling 

techniques. 

 

 

   

3.) Analysis of the samples was conducted by several instrumentations at Duke 

University, including ThermoFischer Dionex ion chromatography (IC), VG 

PlasmaQuad-3 inductively coupled - mass spectrometry (ICP-MS), and current 

plasma optical emission spectrometry (DCP-OES).  Results of the chemical 

measurements are appended to this declaration. 

 

4.) In my expert opinion, the two surface water samples we sampled exceed typical 

surface water quality parameters observed in streams in West Virginia (WV), with 



elevated levels of several dissolved constituents in water such as chloride, bromide, 

sodium, manganese, strontium, and barium. This chemical composition is typical of 

oil and gas wastewater observed in PA and WV (Warner et al., 2013; Haluszczak et 

al., 2013; Ferrar et al., 2013; Vengosh et al., 2014). The elevated water quality 

parameters observed in the stream samples downstream of the Danny Webb UIC site 

are not consistent with the concept that the elevated contaminant levels of chloride, 

bromides and others originate from an acid mine drainage (AMD) source. Acid mine 

drainage originating from bituminous coal is typically characterized by high levels of 

iron and sulfate while the water samples have low contents of these elements. Instead, 

oil and gas wastewater is characterized by high content of chloride, bromide, 

strontium, and barium. This composition was observed in the two water samples, 

which suggest that surface water at wolf creek, downstream of the eastern discharge 

pit of the Danny Webb injection site originated from migration of oil and gas 

wastewater discharged into the environment.  

 

5.) My opinion is supported by data my team has collected from numerous sources including 

75 flowback and produced waters samples from both conventional and unconventional 

oil and gas wells in the Appalachian Basin, as well as 40 effluent samples from discharge 

sites (outfalls) in PA. This large dataset show that effluents originated from oil and gas 

wastewater have typical geochemical affinities that are consistent with the geochemical 

fingerprint observed in the two water samples. This composition is different from AMD 

water composition measured in the region (Cravotta 2008; Larson et al. 2014), and 

scientific research on low-pH trace metal leaching from AMD sites (Romero et al. 2010). 



 

6.) Acid mine drainage (AMD) occurs when pyrite (FeS2), a mineral in coal ore, becomes 

exposed to atmospheric oxygen and water.  When this reaction occurs, acidity, iron, and 

sulfate are released into the stream, causing low pH water (hence ‘acid mine drainage’), 

high iron, and high sulfate concentrations.  Consequently, elevated concentrations of 

sulfate are typical of AMD impaired streams. The sulfate concentrations in the stream 

samples downstream of Danny Webb UIC were low (0.8 and 5.1 mg/L). It is not 

uncommon to observe sulfate in AMD samples two orders of magnitude or more in AMD 

impacted streams (~500 – 2000 mg/L; Larson et al. 2014).  

 

7.) Depending on the geology of the coal, AMD conditions can also produce elevated levels 

of various other trace metals, such as arsenic, chromium, lead, and selenium. In an 

inventory study of 140 abandoned and AMD impacted sites, the USGS has determined 

statistical percentile distribution ranges for numerous water quality parameters 

originating from AMD produced water (Cravotta 2008).  However, certain elements, such 

as barium, bromide, chloride, and strontium are not observed in elevated concentrations 

in AMD, such as those observed in the two stream samples. 

 

8.) In studying barium leaching from AMD producing ore, research observed that barium 

minerals are insoluble (not released to the water) under low-pH conditions, similar to 

AMD (Romero et al. 2010).  Therefore, elevated concentrations of barium observed in 

the downstream water samples (2,068 and 1,296 ppb) could not be produced from AMD.  

This is consistent with the USGS data, which found the 100 percentile barium 



concentrations were 39 ppb (Cravotta 2008).  In contrast, oil and gas wastewater in the 

Appalachian Basin is characterized by high barium concentrations.  

 

 
9.) In conclusion, the chemical profile of the water samples downstream of Danny Webb 

UIC leads me to the conclusion that the stream is impacted by contamination of oil and 

gas wastewater, and that any assertion that contamination is due to Acid Mine Drainage 

is contrary to the actual scientific evidence. 

 
 

I declare under penalty of perjury that the foregoing is true and correct.  Executed in Durham, 
North Carolina on August 26, 2014. 
 
 
 

        
             
       Avner Vengosh, Ph.D. 
       Professor, 

Nicholas School of the Environment 
Duke University 
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Name Latitude Longitude County
Date 

Sampled
pH Conductivity Cl Br SO4 Ca Mg Na Fe Mn

(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

WV‐LG‐1 38.01499 ‐81.12038 Fayette 9/14/2013 6.22 1640 575.07 2.78 0.08 112.32 21.00 199.00 113.80 6.23

WV‐LG‐2 38.01499 ‐81.12038 Fayette 9/14/2013 6.2 1053 366.96 2.48 5.02 44.93 14.43 178.92 11.28 2.96

Name Latitude Longitude County
Date 

Sampled Li Be B V Cr Co Ni Zn As Se Rb Sr Ba
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)

WV‐LG‐1 38.01499 ‐81.12038 Fayette 9/14/2013 11.61 0.17 0.36 3.18 8.77 8.12 2.45 1.18 1.48 4.14 6.75 1702.47 2068.30

WV‐LG‐2 38.01499 ‐81.12038 Fayette 9/14/2013 33.86 0.13 24.10 2.27 5.52 6.13 1.35 <DL 0.36 0.78 5.03 2218.02 1296.16
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UNITED STATES ENVll\ONMeNTAL PI\O'fECTION AGENCY 
REGION III 

1860 Arch street 
Philadelphia, Pennsylvania 18103-2028 

JUl2 4 2013 

The Honorable John 1>. Rockefeller IV 
United States Senator 
405 Capitol Street, Suite 508 
Charleston, West Virginia 2530 I 

Dear Senator Rockefeller: 

. Thank you for your letter of June 20, 2013 to the U.S. Envirorunentai Protection Agency 
(EPA) on behalf of your constituent, Ms. Mary Rahall, concerning two Lochgelly, West Virginia 
injection wells operated by Danny Webb Construction and permitted by the West Virginia 
Department ofEnvirorunental Protection (WVDEP) Office of Oil and Oas. 

," ,', Ms., R,aha!l expresses a number of concerns regarding the operation of the wells, alleging 
that wastewater storage'pits'at the facility lire operated without permit coverage, that nearby . 
Wolf creek is co~tai:tUnated With pollutantS relate4to hydraulic fr!lcturing, and that standards for 
disposalofhydraU!ic friuitiuiDgwastevia undergroUnd injectioriare less S1:ririgentin West 
Virgitjia ,than inPetinsylvanili, where EPA directly implements the Underground Injection.". 
Control (VIC) program. Ms. Rahall also expresses concerns regarding cancer Incidence and 
mortality in her area. . 

EPA's Region III office has received numerollll calls from Ms. Rahall reporting spills and 
other complirints regardingmr emissions and water discharges she attributes to the two Danny 
Webb Construction brine disposal wells. Please see Enclosure A fora record of our findings. 

Ms. Rahall raises concerns about potential impacts to Wolf Creek and its use' as iI 
drinking water source. According to the West Virginia Departm~nt ofHeaIth and Human 
Services (wyDfflIS). the West Virginia American Water system serves the fayetteville area 
ancl,doesnQt lI$,e Wolf Creek as a source of drinking water,and Ms. Rahilll has been informed by 
WVPHHS of the variety of contaminants sampled Inber public water system (e.g. bacteria, 
metaK,chlorides, anc:i yolatile organic compoundS) and that results do not indioate their presence 
'in waterdelivered ro, ()usfomers. . , ,. . . 

o Printed on 100% recycledlrecyclable paper wlJh 100% post-consumer jlber lind process chlorine free. 
Customer Service Hotline: 1·800-438·2474 
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", "Encios,\Ire A 
, ." -'-"'" 

",,,, 
. .; : ".'. ", ", - _; .-.'; . (,,<'. . ",1.<' ". '_j-," ,': -.:- '_ '."',- ,". ,:.. " "_"J _, _, : ,".,' 

, Inf.or$ationRegarding thQUn!lergrou,D(lII\J~~~loll'~l!ntto~;(m;C) ;fr(lgraJ.l:la~d:panj1y: 
,', "'i.' '. ' Webb ~onstOllltionmC;W~I!s in~ochgelly,'WestVlrgtDla,"'~', " , :,:; 

~ ,-.' ,', ,,,' ' . 
·Y: .. ' 't.: .:::: :11 ,",'h-;: ;-". >. "~':::: ' 

July ZZ, 2013 

, These brine disposal wells lite us~4JQrtjle disposal of fluids brought to the surface in 
association withoit and gas production, inQludi'ng hydraulic fi'aetunng flow back, drlllingflu!ds, 
and produced fluids (saltwater or, brine from the oil bearing formations), and must be operawd in 
compliance with the VIC program requirements for Class II disposal wells, which are ' " , 
administered pursuant to the Safe Drinking Wa~er Act. EPA approved West Virginia's VIC 
program in'1983, and thjs "lQ~ram lsC<l\liy!l!,e~~tQ Jhe,.'fc:Qeral Pf9grll1ll,Wtplerp,enWd.in "" i ,',' , 
Pelmsylvllnia,and therefOreiequ..aJly ,assttingcnt,indl'fining types ofw¥te that may be disposed 
of via: injeCtion into Class II wells. ' ' 

, One of the Danny Webb ConstructionUlC wells has been in operation since 2002, and 
the other since 2008. The permits issued byWVDEP ror constru~ti()nanqoperI¢9n ot'the \yells 
specifY casing and cementing requirements to protect underground soUrCes of drinking water as 
weihs requirements for operation of the wells. WVPEP issqes permits, conducts inspections, 
for compliance, and ,has the wellste,sted,for m!,chanical In~griiy.in'acQordPlice' With t4~,9!1$i!! ' 
provisions of the Safe DrinklngWater Act. The wells have passed mechanical intel¢tYtests, 
and ,these results indicate thatthere~ nq Ic:il;ks:m the, c,~sjng ~i~,CI!llep~~~\, 1p ~M\lio~, 
WVD~P and Danny ~e~b Con~P'U9tion~veent!ll~ a,~o~eN or-der ~ha1'ft:qU!~~,~ ~~ 0~7!l\t~~ 
to momtor water quahty m Wolf Creek twice each year." ' " 

Ms. Rahall's complai~ts have been inve~tigated by both WVDEP staff and EPA 
representatives from emergency response and other water-related programs. On March 25,2013, 
pursuant to EPA's inforl)lation gathering authority under Section 308 ofthe Clean Water Act 
("CWA"), 42 U.S.C. § 1318, ,EPA issued an Information RequestIetter to Danny Webb 
Construction in response to'an National Response Center report (#1040428) of a discharge of 
produoed/Wllste 'water into WolfCreek. The information request letter was issued to gather 
information about the March 8, 2013 incident. On April 18, 2013, EPA received a response from 
Danny Webb Construction. EPA can provide a copy of the information request and response to 
Ms. Rahall if she would like to review this information. 

-:t. 

WVDEP has also conducted sampling .oithe stream l,ihd dye tests of the pits,imdhas 
communicated to EPA that these tests did not indicate any leakS or discharges. EPA lias " 
reviewed results for chloride analysis from thC required monitoring of Wolf Creek. These results 
indicate that the level of chloride in the creek bas been elevated on at least one occasion and that 
higher levels of chloride have been observed in Wolf Creek downstream of the facility than in 
upstream tributaries. If there are other potential sources of chloride (su,ch as abandoned nilne ' 
drainage seeps) between the sampling points, the exact locations of which are Unknown to E'p A, 
chloride observed in the creek may be attributable to these other sources. In any case the pits are 
not permitted to discharge to waters of the United States under the National Pollutant Discharge 
Elimination System program and therefore any discharges from the pits are prohibited pursuant 
to the Clean Water Act. 
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8) Radiological samples at UIC-1 for Radium-226 and Radium-228 were 1.08 ± 0.996
pCi/L and 0.608 ± 0.429 pCi/L, respectively. The maximum contaminant level (MCL)
for radium-226 combined with radiurn-228 is 5 pCi/L3,suggesting radioactivity due to
radium-226 and radium-228 at UIC-l was low.

9) In summary, the water quality results from the UIC- I sample collected on January 6,
2015 suggest that the water quality downstream of the Danny E. Webb Construction site
continued to exhibit elevated contaminant levels and remained similar to the composition
previously observed by the researchers from Duke University.4Similarly, analytical data
from UIC-l also supports that the water quality is highly inconsistent with AMD.

Soil Sampling Results:

1 0) It is my understanding, after reviewing the closure and reclamation plan for the waste
fluid pits, as well as instructions from Assistant Chief Smith in his April 4, 2014 letter
(attached as Exhibit 4), that soil samples were taken at the site once all fluids and the pit
liners had been removed and disposed of One of these samples was a composite sample
that was required to be taken by “taking an equal amount of soil from the four corners of
the pit area and the center. . . and homogenized into a single sample for analysis.” This
sample should therefore provide a reasonably representative sample of the soil that
remained at the site after completion of the reclamation activities.

II) While comparison of water sampling results to maximum contamination levels (MCLs)
established by the Environmental Protection Agency (EPA) is straightforward, the risks
due to specific contaminant levels in soil may be more diflicult to discern for multiple
reasons. including the difficulty of predicting exposure routes and multiple factors which
influence rates at which contaminants may volatilize or leach into surrounding

groundwater. To determine the risks posed to health and the environment due to
contaminant levels in soils, often site-specific field collection and analysis are required.

Declaration ofAvner Vengosh in West Virginia Environmental Quality Board Appeal No. 14-04-EQ[3
(Aug. 26, 2014).



12) In order to provide initial threshold values that merit further investigation because

contaminant levels rna’ represent a significant risk to the environment and human health,
the Environmental Protection Agency Region IV has established Ecological Screening

Values.5According to the EPA, “Ecological screening values are based on contaminant
levels associated with a low probability of unacceptable risks to ecological receptors.”6

13) According to the EPA, these values were intended to he used as a preliminary evaluation

of potential site contamination and “to determine if there is a need to conduct further

investigations at the site.”7 The values do not represent goal limits for remediation. The

EPA notes that “[e]xceedances of the ecological screening values may indicate the need

for further evaluation of the potential ecological risks posed by the site. The decision

concerning the necessity for evaluation requires the weighing of such factors as the

frequency, magnitude, and pattern of these exceedances. The basis of the screening

values should also be considered when making the decision for the collection of

additional data. An exceedance may result in the retention of that contaminant fur further

evaluation even though its frequency of detection may be low. ‘I’he sampling may

indicate a hot spot’ which would he addressed by future investigations.”

1 4) The EPA developed this risk assessment method to examine levels of contamination in

various media at hazardous waste sites; however the values provide a useful guide to

contaminant levels which may pose a risk to ecological receptors.8 By using the

ecological screen values as reference, soil concentrations from the 1)anny Webb Pits can

he compared to a quantitative value to investigate any exceedances.

15) Soil sampling results from the Danny Webb Construction site were compared with EPA’s

ecological screen values (see Table Below).

While West Virginia is located in IPA Region III, Region III has not yet established screening values for
soil, so values established by Region IV are used. Regardless, these values were intended to be used as a
benchmark screening level and are not geographically specific.
6

Ibid.
8 Ibid.



North Pit #1 North Hills Pit t1 North Hills Pit #1
Ecological Screen (EPA)Constituent 1 - Pit Composite 2 - Upper Pit 3- Lower Pit

__________ _____________

Iron 69,000 38,000 28000 200
Manganese 760 220 250 100
Chloride 550 300 360 *

Benzene ND ND ND 0.05
Ethlybenzene 0.3 ND ND 0.05
m,p-Xylene 1.1 0.13 ND *

o-Xylene 0.37 ND ND *

Toluene 0.13 ND ND 0.05
Xylene (total) 1.5 0.13 ND 0.05

AAII Concentrations are mg/Kg-dry
ND - Non-detect
* No values provided

Ecologica I Screen-http://www.epa .gov/region4/superfund/images/a Iprogra mmedia/pdfs/tssta blesoilva lues. pdf

16) The comparison demonstrates that the three samples observed elevated concentrations of
iron and manganese, exceeding EPA’s screen values by an order of magnitude or more.

Sample l-Pit Composite’ observed evidence of BTEX contamination (Benzene,

Toluene, Ethylbenzene, and Xylene). ‘ompared to ecological screen values, samples

from ‘1-Pit Composite’ were elevated for ethylbenzene, toluene, and xylene (total).

Xylene was also elevated at ‘2-Upper Pit’ relative to ecosystem screen values. No

evidence for elevated I3TEX was observed for the ‘3 — Lower Pit’ sample.

1 7) ‘l’his soil data alone cannot provide enough information to make conclusions regarding

contaminant fate and transport or risk-based toxicity. however, it can be concluded that
elevated contaminant levels in the samples relative to ecological screen values, in some

samples by an order of magnitude or more, suggest that industrial operations have

detrimentally impacted the environmental soil quality. Accordingly, this data would

suggest that further sampling and investigation into the contamination source, other

reasonably expected contaminants not previously measured, and risk pathways (such as

potential groundwater contamination, erosional impacts to surface water and downstream

users, etc.) is warranted.

__________________

LèLarson,15h.D. Date
8cience Fellow, NRDC

//



Sources:

Cravotta III, C. A. (2008). Dissolved metals and associated constituents in abandoned coal-mine
discharges, Pennsylvania, USA. Part 1: Constituent quantities and correlations. Applied
Geochemistry, 23(2), 166-202.

Larson, L. N., Sánchez-España, J., & Burgos, W. (2014). Rates of low-pH biological Fe (II)
oxidation in the Appalachian Bituminous Coal Basin and the Iberian Pyrite Belt. Applied
Geochemistry 2014, 47, 85-98.

Vengosh, A. (2014). Declaration, West Virginia Environmental Quality Board Appeal No. 14-
04-EQB, August 26, 2014.
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Lance Nicholas Larson, Ph.D., EIT 
Curriculum Vitae 

202-513-6279 
llarson@nrdc.org 

EDUCATION 

Ph.D. Fall 2013 Environmental Engineering and Biogeochemistry, Pennsylvania State 
University 

 
M.Sc.  2010  Civil and Environmental Engineering,  
   South Dakota School of Mines and Technology 
 
B.Eng.  2008 Environmental Engineering,  
   California Polytechnic State University, SLO  
 

POSITIONS 

2014-present  Postdoctoral Science Fellow, Natural Resources Defense Council (NRDC), Washington, DC. 
2010-2013 Graduate Research Assistant, Pennsylvania State University, University Park, Pa 
2008-2010  Graduate Research Assistant, South Dakota School of Mines and Technology 
 
 
PUBLICATIONS 

*Jones D.J., Kolesar C., Grettenberger C., Larson L.N., Burgos W.D., Macaladay J.L. (2014). Ecological 
niches of Fe-oxidizing acidophiles in an acidic coal mine drainage. 

 
*Larson L.N., Miller C., Macalady J.L., Borch T., Gorski C., Burgos W.D. (2014). Biogeochemical 

transformation of schwertmannite to goethite under a coal mine drainage impacted stream.  

Larson L.N., Sánchez-España J., Kaley B., Sheng, Y., Bibby, K., Burgos W.D. (2014). Thermodynamic 
controls on the kinetics of microbial low-pH Fe(II) oxidation. Environmental Science and 
Technology, 48 (16), pp 9246–9254  

Larson L.N., Burgos W.D., Sánchez-España J. (2014). Rates of Low-pH biological Fe(II) oxidation in the 
Appalachian Bituminous Coal Basin and the Iberian Pyrite Belt. Applied Geochemistry, 47, 85-98. 

Larson L. N., Fitzgerald M., Singha K., Gooseff M. N., Macalady J. L. and Burgos W. (2013). 
Hydrogeochemical niches associated with hyporheic exchange beneath an acid mine drainage-
contaminated stream. Journal of Hydrology, 501, 163-174. 

Larson L. N., Kipp G. G., Mott H. V. and Stone J. J. (2012). Sediment pore-water interactions associated 
with arsenic and uranium transport from the North Cave Hills mining region, South Dakota, USA. 
Applied Geochemistry, 27, 879-891. 

Burgos W. D., Borch T., Troyer L. D., Luan F., Larson L. N., Brown J. F., Lambson J. and Shimizu M. 
(2012). Schwertmannite and Fe oxides formed by biological low-pH Fe(II) oxidation versus 

mailto:llarson@nrdc.org


abiotic neutralization: Impact on trace metal sequestration. Geochimica et Cosmochimica Acta, 76, 
29-44. 

Larson L. N., Stone J. J. (2011). Sediment-bound arsenic and uranium within the Bowman–Haley 
Reservoir, North Dakota. Water, Air, Soil Pollution, 219, 27-42. 

 

* In Preparation 
 

PUBLICATION ACKNOWLEDGEMENTS 

Luan, F., Li Xie, Jie Sheng, Jun Li, Qi Zhou, Guiming Zhai, Reduction of nitrobenzene by steel convert slag 
with Fe(II) system: The role of calcium in steel slag, Journal of Hazardous Materials, Volumes 217–218, 30 
May 2012, Pages 416-421, ISSN 0304-3894, 10.1016/j.jhazmat.2012.03.047. 
 
Lupo C. Stone J.J. Bulk Atmospheric Mercury Fluxes for the Northern Great Plains, USA. Water, Air, Soil 
Pollution.  224, 1-12, 2013 
 
 
TEACHING EXPERIENCE 

2012, spring  Guest Lecturer, Pennsylvania State University. Water Quality Chemistry, CE 475. 
2012, fall  Teaching Assistant, Pennsylvania State University. Environmental Engineering Capstone 

Design, CE 472W 
2010, fall  Teaching Assistant, Pennsylvania State University. Introduction to Environmental 

Engineering, CE 370 
2010, spring  Teaching Assistant, South Dakota School of Mines and Technology. Physical/Chemical 

Process Design and Laboratory, ENVE 426. 
2006-2008 Multicultural Engineering Program Tutor, Cal Poly, San Luis Obispo, Ca.  
 

CONFERENCE PRESENTATIONS AND ABSTRACTS 

Larson, L.N., Comparison of field and laboratory low-pH Fe(II) oxidation rates.  Presented at 14th annual 
Abandoned Mine Reclamation Conference, State College, Pa, August 2012 
 
Borch, T., Troyer, L., Larson, L.N., Stone, J.J., Impact of biogeochemical redox processes on U and As 
dynamics within a U mining impacted watershed.  Presented at the International Workshop on Uranium 
Biogeochemistry: transformations and applications, Ascona Switzerland, March 2012. 
 
Burgos, W., Fitzgerald, M., Larson, L.N., Herwehe, L., Singha, K., Gooseff, M., Electrical resistivity 
imaging of a deep coal mine discharge.  Presented at the 21st Annual Goldschmidt Geochemistry Conference, 
Prague, Czech Republic, August 2011.  

 
Jones, D., Brown, J., Larson, L.N., Mills, D., Burgos, W., Macalady, J., Ecological niches of Fe-oxidizing 
acidophiles in a coal mine discharge.  Presented at the 21st Annual Goldschmidt Geochemistry Conference, 
Prague, Czech Republic, August 2011.  

 



Larson, L.N., Luan, F., Troyer, L., Borch, T., Burgos, W., Schwertmannite and Fe oxides formed by 
biological low-pH Fe(II) oxidation versus abiotic neutralization.  Presented at the 21st Annual Goldschmidt 
Geochemistry Conference, Prague, Czech Republic, August 2011.  
 
Stone, J.J., Larson, L.N., Kipp, G., Sediment pore-water equilibria interactions associated with arsenic and 
uranium transport within a historical uranium mining-impacted watershed in South Dakota.  Proceedings from 
the 28th Annual Meeting of American Society of Mining and Reclamation, Bismarck, ND, 2011. 
 
Kipp, G., Stone, J.J., Larson, L.N.. Arsenic and uranium transport in sediments near abandoned uranium 
mines in Harding County, South Dakota. Presented at the 2010 Geologic Society of American Denver Annual 
Meeting, Denver, CO, November 2010.  
 
Troyer, L., Borch, T., Larson, L.N., Stone, J.J. Impact of redox chemistry on the fate and transport of arsenic 
and uranium at an abandoned uranium mine. Presented at the 20th Annual Goldschmidt Geochemistry 
Conference, Knoxville, TN, June 2010.  
 
Larson, L.N., Stone, J.J., Stetler, L., Troyer, L., Borch, T., Sediment pore-water equilibrium interactions 
associated with arsenic and uranium transport within a historical uranium mining impacted watershed, 
Harding County, SD. Presented at the joint meeting of the Rocky Mountain Section, Geologic Society of 
America 62nd Annual Meeting and the 2010 Western South Dakota Hydrology Conference, Rapid City, SD, 
April 2010.  
 
Larson, L.N., Stone, J.J., Stetler, L., Arsenic and uranium impacted sediment behavior within the Bowman-
Haley Reservoir, Bowman County, North Dakota. Presented at the joint meeting of the Rocky Mountain 
Section, Geologic Society of America 62nd Annual Meeting and the 2010 Western South Dakota Hydrology 
Conference, Rapid City, SD, April 2010.  
 
Larson, L.N., Stone, J.J., Stetler, L.D., Development of an arsenic and uranium fate and transport model for 
historical uranium mining impacts from Custer National Forest, Harding County, South Dakota. Presented at 
2009 Western South Dakota Hydrology Conference, Rapid City, SD, April 2009.  
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PO Box 286
Beaver, WV 25813
TEL: (304) 255-2500
Website: www.reiclabs.com

REI Consultants, Inc.

3029-C Peters Creek Road
Roanoke, VA 24019
TEL: 540.777.1276 TEL: 606.393.5027

Ashland, KY 41101
101 17th Street

TEL: 540.248.0183
Verona, VA 24482
1557 Commerce Road, Suite 201

TEL: 304.241.5861
Westover, WV 26501
16 Commerce Drive

Tuesday, January 13, 2015

MR. LEVI ROSE

PLATEAU ACTION NETWORK

PO BOX 482

FAYETTEVILLE, WV 25840

TEL:

FAX:

(740) 591-1750

RE: WOLF CREEK

Work Order #: 1501250

Dear MR. LEVI ROSE:

REI Consultants, Inc. received 2 sample(s) on 1/6/2015 for the analyses presented in the following report.

Sincerely,

Bobby Adams
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WO#:   1501250

Date Reported:   1/13/2015

REI Consultants, Inc. - Case Narrative

Client:

Project: WOLF CREEK

PLATEAU ACTION NETWORK

The analytical results presented in this report were produced using documented laboratory SOPs that incorporate appropriate quality control 
procedures as described in the applicable methods.  Verification of required sample preservation (as required) is recorded on associated 
laboratory logs.  Any deviation from compliance or method modification is identified within the body of this report by a qualifier footnote which is 
defined at the bottom of this page.

All sample results for solid samples are reported on an "as-received" wet weight basis unless otherwise noted.

Results reported for sums of individual parameters, such as TTHM  and HAA5, may vary slightly from the sum of the individual parameter results, 
due to rounding of individual results, as required by EPA.

The test results in this report meet all NELAP (and/or VELAP)  requirements for parameters except as noted in this report.

Please note if the sample collection time is not provided on the Chain of Custody, the default recording will be 0:00:00.  This may cause some 
tests to be apparently analyzed out of hold.

All tests performed by REIC Service Centers are designated by an annotation on the test code.  All other tests were performed by REIC's Main 
Laboratory in Beaver, WV.

This report may not be reproduced, except in full, without the written approval of REIC.

DEFINITIONS:
MCL:  Maximum Contaminant Level
MDL:  Method Detection Limit; The lowest concentration of analyte that can be detected by the method in the applicable matrix.
Mg/Kg or mg/L:  Units of part per million (PPM) - milligram per Kilogram (weight/weight) or milligram per Liter (weight/volume).
NA:  Not Applicable
ND:  Not Detected at the PQL or MDL
PQL:  Practical Quantitation Limit; The lowest verified limit to which data is quantified without qualifications.  Analyte concentrations below PQL 
are reported either as ND or as a number with a "J" qualifier.
Qual:  Qualifier that applies to the analyte reported.
TIC:  Tentatively Identified Compound, Estimated Concentration denoted by "J" qualifier.
Ug/Kg or ug/L:  Units of part per billion (PPB) - microgram per kilogram (weight/weight) or microgram per liter (weight/volume).

QUALIFIERS:
X:  Reported value exceeds required MCL
B:  Analyte detected in the associated Method Blank at a concentration > 1/2 the PQL
E:  Analyte concentration reported that exceeds the upper calibration standard.  Greater uncertainty is associated with this result and data should 
be consider estimated.
H:  Holding time for preparation or analysis has been exceeded.
J:  Analyte concentration is reported, and is less than the PQL and greater than or equal to the MDL.  The result reported is an estimate.
S:  % REC (% recovery) exceeds control limits

CERTIFICATIONS:
Beaver, WV: WVDHHR 00412CM, WVDEP 060, VADCLS 00281, KYDEP 90039, TNDEQ TN02926, NCDWQ 466, PADEP 68-00839, VADCLS
(VELAP) 460148
Bioassay (Beaver, WV): WVDEP 060, VADCLS(VELAP) 460148, PADEP 68-00839
Roanoke, VA:  VADCLS(VELAP) 460150
Verona, VA:  VADCLS(VELAP) 460151
Ashland, KY:  KYDEP 00094, WVDEP 389
Morgantown, WV:  WVDHHR 003112M, WVDEP 387
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WO#:   1501250

Date Reported:   1/13/2015

REI Consultants, Inc. - Analytical Report

Client: PLATEAU ACTION NETWORK Collection Date: 1/6/2015 11:00:00 AM

Project: WOLF CREEK

Lab ID: 1501250-01A Matrix: Liquid

UIC-1Client Sample ID:

Analysis Date AnalyzedResult MDL Qual UnitsPQL MCL

Date Received: 1/6/2015

WVSite ID:

NELAP

METALS BY ICP Method: EPA 200.7 Rev. 4.4 
(1994)

Analyst: JD

Aluminum 0.055 0.100 J mg/L0.005 NA PA/VA1/7/2015 5:43 PM

Arsenic ND 0.200 mg/L0.020 NA PA/VA1/7/2015 5:43 PM

Barium 0.752 0.100 mg/L0.002 NA PA/VA1/7/2015 5:43 PM

Calcium 18.6 1.00 mg/L0.050 NA PA/VA1/7/2015 5:43 PM

Iron 20.5 0.100 mg/L0.010 NA PA/VA1/7/2015 5:43 PM

Lithium ND 0.100 mg/L0.020 NA 1/12/2015 2:44 PM

Magnesium 6.75 0.500 mg/L0.050 NA PA/VA1/7/2015 5:43 PM

Manganese 2.27 0.100 mg/L0.002 NA PA/VA1/7/2015 5:43 PM

Selenium ND 0.200 mg/L0.020 NA PA/VA1/7/2015 5:43 PM

Sodium 65.0 1.00 mg/L0.050 NA PA/VA1/7/2015 5:43 PM

Strontium 0.636 0.010 mg/L0.001 NA PA1/9/2015 11:20 AM

ANIONS by ION CHROMATOGRAPHY Method: EPA 300.0, Rev.2.1 
(1993)

Analyst: CF

Bromide 1.46 0.10 mg/L0.05 NA PA/VA1/6/2015 3:40 PM

Chloride 150 10.0 mg/L1.00 NA PA/VA1/6/2015 3:40 PM

Sulfate 2.81 5.00 J mg/L1.00 NA PA/VA1/6/2015 3:40 PM

ANIONS by ION CHROMATOGRAPHY-48 HOUR Method: EPA 300.0, Rev.2.1 
(1993)

Analyst: CF

Nitrogen, Nitrate ND 0.10 mg/L0.02 NA PA/VA1/6/2015 3:40 PM

CONDUCTIVITY Method: SM2510 B - 1997 Analyst: KY

Specific Conductivity 689 NA µmhos/cmNA NA PA/VA1/12/2015 11:30 AM

TOTAL DISSOLVED SOLIDS Method: SM2540 C-1997 Analyst: KY

Total Dissolved Solids 374 10 mg/L5 NA PA/VA1/7/2015 8:07 PM

ACIDITY Method: SM2310 B-1997 Analyst: DSD

Acidity, Total 74.1 10.0 mg/L1.0 NA PA/VA1/7/2015 11:05 AM

ALKALINITY Method: SM2320 B-1997 Analyst: DSD

Alkalinity, Total (As CaCO3) 20.2 10.0 mg/L1.0 NA PA/VA1/7/2015 11:05 AM

pH - LAB TEST, HOLD TIME EXPIRED Method: SM4500-H+-B-2000 Analyst: DSD

pH 5.71 NA SUNA NA PA1/7/2015 11:05 AM
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WO#:   1501250

Date Reported:   1/13/2015

REI Consultants, Inc. - Analytical Report

Client: PLATEAU ACTION NETWORK Collection Date: 1/6/2015 11:00:00 AM

Project: WOLF CREEK

Lab ID: 1501250-01B Matrix: Liquid

UIC-1Client Sample ID:

Analysis Date AnalyzedResult MDL Qual UnitsPQL MCL

Date Received: 1/6/2015

WVSite ID:

NELAP

DISSOLVED METALS BY ICP Method: EPA 200.7 Rev. 4.4 
(1994)

Analyst: JD

Aluminum 0.037 0.100 J mg/L0.005 NA PA/VA1/7/2015 5:49 PM

Iron 17.1 0.100 mg/L0.010 NA PA/VA1/7/2015 5:49 PM

Manganese 2.21 0.100 mg/L0.002 NA PA/VA1/7/2015 5:49 PM
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WO#:   1501250

Date Reported:   1/13/2015

REI Consultants, Inc. - Analytical Report

Client: PLATEAU ACTION NETWORK Collection Date: 1/6/2015 11:30:00 AM

Project: WOLF CREEK

Lab ID: 1501250-02A Matrix: Liquid

S-1Client Sample ID:

Analysis Date AnalyzedResult MDL Qual UnitsPQL MCL

Date Received: 1/6/2015

WVSite ID:

NELAP

METALS BY ICP Method: EPA 200.7 Rev. 4.4 
(1994)

Analyst: JD

Aluminum 14.0 0.100 mg/L0.005 NA PA/VA1/7/2015 5:52 PM

Iron 106 1.00 mg/L0.100 NA PA/VA1/8/2015 11:39 AM

Manganese 8.85 0.100 mg/L0.002 NA PA/VA1/7/2015 5:52 PM

ANIONS by ION CHROMATOGRAPHY Method: EPA 300.0, Rev.2.1 
(1993)

Analyst: CF

Chloride 2.09 1.00 mg/L0.10 NA PA/VA1/7/2015 12:02 AM

Sulfate 1,150 125 mg/L25.0 NA PA/VA1/7/2015 12:02 AM

CONDUCTIVITY Method: SM2510 B - 1997 Analyst: KY

Specific Conductivity 2,090 NA µmhos/cmNA NA PA/VA1/12/2015 11:30 AM

TOTAL DISSOLVED SOLIDS Method: SM2540 C-1997 Analyst: KY

Total Dissolved Solids 1,670 20 mg/L10 NA PA/VA1/7/2015 8:07 PM

ACIDITY Method: SM2310 B-1997 Analyst: DSD

Acidity, Total 419 10.0 mg/L1.0 NA PA/VA1/7/2015 11:05 AM

ALKALINITY Method: SM2320 B-1997 Analyst: DSD

Alkalinity, Total (As CaCO3) ND 10.0 mg/L1.0 NA PA/VA1/7/2015 11:05 AM

pH - LAB TEST, HOLD TIME EXPIRED Method: SM4500-H+-B-2000 Analyst: DSD

pH 3.20 NA SUNA NA PA1/7/2015 11:05 AM
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WO#:   1501250

Date Reported:   1/13/2015

REI Consultants, Inc. - Analytical Report

Client: PLATEAU ACTION NETWORK Collection Date: 1/6/2015 11:30:00 AM

Project: WOLF CREEK

Lab ID: 1501250-02B Matrix: Liquid

S-1Client Sample ID:

Analysis Date AnalyzedResult MDL Qual UnitsPQL MCL

Date Received: 1/6/2015

WVSite ID:

NELAP

DISSOLVED METALS BY ICP Method: EPA 200.7 Rev. 4.4 
(1994)

Analyst: JD

Aluminum 14.3 0.100 mg/L0.005 NA PA/VA1/7/2015 5:55 PM

Iron 105 1.00 mg/L0.100 NA PA/VA1/8/2015 11:42 AM

Manganese 8.97 0.100 mg/L0.002 NA PA/VA1/7/2015 5:55 PM
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PO Box 286
Beaver, WV 25813
TEL: (304) 255-2500
Website: www.reiclabs.com

REI Consultants, Inc.

3029-C Peters Creek Road
Roanoke, VA 24019
TEL: 540.777.1276 TEL: 606.393.5027

Ashland, KY 41101
101 17th Street

TEL: 540.248.0183
Verona, VA 24482
1557 Commerce Road, Suite 201

TEL: 304.241.5861
Westover, WV 26501
16 Commerce Drive

Monday, January 26, 2015

MR. LEVI ROSE

PLATEAU ACTION NETWORK

PO BOX 482

FAYETTEVILLE, WV 25840

TEL:

FAX:

(740) 591-1750

RE: WOLF CREEK

Work Order #: 1501296

Dear MR. LEVI ROSE:

REI Consultants, Inc. received 1 sample(s) on 1/6/2015 for the analyses presented in the following report.

Sincerely,

Bobby Adams
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WO#:   1501296

Date Reported:   1/26/2015

REI Consultants, Inc. - Case Narrative

Client:

Project: WOLF CREEK

PLATEAU ACTION NETWORK

The analytical results presented in this report were produced using documented laboratory SOPs that incorporate appropriate quality control 
procedures as described in the applicable methods.  Verification of required sample preservation (as required) is recorded on associated 
laboratory logs.  Any deviation from compliance or method modification is identified within the body of this report by a qualifier footnote which is 
defined at the bottom of this page.

All sample results for solid samples are reported on an "as-received" wet weight basis unless otherwise noted.

Results reported for sums of individual parameters, such as TTHM  and HAA5, may vary slightly from the sum of the individual parameter results, 
due to rounding of individual results, as required by EPA.

The test results in this report meet all NELAP (and/or VELAP)  requirements for parameters except as noted in this report.

Please note if the sample collection time is not provided on the Chain of Custody, the default recording will be 0:00:00.  This may cause some 
tests to be apparently analyzed out of hold.

All tests performed by REIC Service Centers are designated by an annotation on the test code.  All other tests were performed by REIC's Main 
Laboratory in Beaver, WV.

This report may not be reproduced, except in full, without the written approval of REIC.

DEFINITIONS:
MCL:  Maximum Contaminant Level
MDL:  Method Detection Limit; The lowest concentration of analyte that can be detected by the method in the applicable matrix.
Mg/Kg or mg/L:  Units of part per million (PPM) - milligram per Kilogram (weight/weight) or milligram per Liter (weight/volume).
NA:  Not Applicable
ND:  Not Detected at the PQL or MDL
PQL:  Practical Quantitation Limit; The lowest verified limit to which data is quantified without qualifications.  Analyte concentrations below PQL 
are reported either as ND or as a number with a "J" qualifier.
Qual:  Qualifier that applies to the analyte reported.
TIC:  Tentatively Identified Compound, Estimated Concentration denoted by "J" qualifier.
Ug/Kg or ug/L:  Units of part per billion (PPB) - microgram per kilogram (weight/weight) or microgram per liter (weight/volume).

QUALIFIERS:
X:  Reported value exceeds required MCL
B:  Analyte detected in the associated Method Blank at a concentration > 1/2 the PQL
E:  Analyte concentration reported that exceeds the upper calibration standard.  Greater uncertainty is associated with this result and data should 
be consider estimated.
H:  Holding time for preparation or analysis has been exceeded.
J:  Analyte concentration is reported, and is less than the PQL and greater than or equal to the MDL.  The result reported is an estimate.
S:  % REC (% recovery) exceeds control limits

CERTIFICATIONS:
Beaver, WV: WVDHHR 00412CM, WVDEP 060, VADCLS 00281, KYDEP 90039, TNDEQ TN02926, NCDWQ 466, PADEP 68-00839, VADCLS
(VELAP) 460148
Bioassay (Beaver, WV): WVDEP 060, VADCLS(VELAP) 460148, PADEP 68-00839
Roanoke, VA:  VADCLS(VELAP) 460150
Verona, VA:  VADCLS(VELAP) 460151
Ashland, KY:  KYDEP 00094, WVDEP 389
Morgantown, WV:  WVDHHR 003112M, WVDEP 387
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WO#:   1501296

Date Reported:   1/26/2015

REI Consultants, Inc. - Analytical Report

Client: PLATEAU ACTION NETWORK Collection Date: 1/6/2015 11:00:00 AM

Project: WOLF CREEK

Lab ID: 1501296-01A Matrix: Liquid

UIC-1Client Sample ID:

Analysis Date AnalyzedResult MDL Qual UnitsPQL MCL

Date Received: 1/6/2015

WVSite ID:

NELAP

RADIUM-226 Method: EPA 903.1 Analyst: BA

Radium-226 See 
Attachment

NA pci/LNA NA 1/26/2015 9:22 AM

RADIUM-228 Method: EPA 904.0 Analyst: BA

Radium-228 See 
Attachment

NA pci/LNA NA 1/26/2015 9:22 AM
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#=CL#

January 23, 2015

LIMS USE: FR - BOBBY ADAMS
LIMS OBJECT ID: 30138381

30138381
Project:
Pace Project No.:

RE:

Mr. Bobby Adams
REI Consultants, Inc.
225 Industrial Park Drive
Beaver, WV 25813

1501296

Dear Mr. Adams:
Enclosed are the analytical results for sample(s) received by the laboratory on January 12, 2015.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Carin Ferris
carin.ferris@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

30138381
1501296

Pennsylvania Certification IDs
1638 Roseytown Rd Suites 2,3&4, Greensburg, PA 15601
ACLASS DOD-ELAP Accreditation #: ADE-1544
Alabama Certification #: 41590
Arizona Certification #: AZ0734
Arkansas Certification
California/TNI Certification #: 04222CA
Colorado Certification
Connecticut Certification #: PH-0694
Delaware Certification
Florida/TNI Certification #: E87683
Guam/PADEP Certification
Hawaii/PADEP Certification
Idaho Certification
Illinois/PADEP Certification
Indiana/PADEP Certification
Iowa Certification #: 391
Kansas/TNI Certification #: E-10358
Kentucky Certification #: 90133
Louisiana DHH/TNI Certification #: LA140008
Louisiana DEQ/TNI Certification #: 4086
Maine Certification #: PA00091
Maryland Certification #: 308
Massachusetts Certification #: M-PA1457
Michigan/PADEP Certification
Missouri Certification #: 235

Montana Certification #: Cert 0082
Nebraska Certification #: NE-05-29-14
Nevada Certification
New Hampshire/TNI Certification #: 2976
New Jersey/TNI Certification #: PA 051
New Mexico Certification
New York/TNI Certification #: 10888
North Carolina Certification #: 42706
North Dakota Certification #: R-190
Oregon/TNI Certification #: PA200002
Pennsylvania/TNI Certification #: 65-00282
Puerto Rico Certification #: PA01457
South Dakota Certification
Tennessee Certification #: TN2867
Texas/TNI Certification #: T104704188
Utah/TNI Certification #: PA014572014-4
Vermont Dept. of Health: ID# VT-0282
Virgin Island/PADEP Certification
Virginia/VELAP Certification #: 460198
Washington Certification #: C868
West Virginia DEP Certification #: 143
West Virginia DHHR Certification #: 9964C
Wisconsin/PADEP Certification
Wyoming Certification #: 8TMS-Q

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

30138381
1501296

Lab ID Sample ID Matrix Date Collected Date Received

30138381001 1501296-01A Water 01/06/15 11:00 01/12/15 09:45

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

30138381
1501296

Lab ID Sample ID Method
Analytes
ReportedAnalysts

30138381001 1501296-01A EPA 903.1 1JC2

EPA 904.0 1JLW

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

30138381
1501296

Method:

Client: REI Consultants, Inc.

EPA 903.1

Date: January 23, 2015

Description: 903.1 Radium 226

General Information:
1 sample was analyzed for EPA 903.1.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Sample Comments:

The time on the sample label does not match the Chain of Custody.
• 1501296-01A  (Lab ID: 30138381001)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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PROJECT NARRATIVE

Pace Project No.:
Project:

30138381
1501296

Method:

Client: REI Consultants, Inc.

EPA 904.0

Date: January 23, 2015

Description: 904.0 Radium 228

General Information:
1 sample was analyzed for EPA 904.0.  All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Sample Comments:

The time on the sample label does not match the Chain of Custody.
• 1501296-01A  (Lab ID: 30138381001)

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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ANALYTICAL RESULTS - RADIOCHEMISTRY

Pace Project No.:
Project:

30138381
1501296

Sample: 1501296-01A Lab ID: 30138381001 Collected: 01/06/15 11:00 Received: 01/12/15 09:45 Matrix: Water

Parameters Act ± Unc (MDC) Carr Trac Units Analyzed CAS No. Qual

• The time on the sample label does not match the Chain of Custody.Comments:

Method

PWS: Site ID: Sample Type:

Radium-226 1.08 ± 0.996   (1.25)
C:NA T:80%

pCi/L 01/20/15 10:15 13982-63-3EPA 903.1

Radium-228 0.608 ± 0.429   (0.826)
C:83% T:80%

pCi/L 01/22/15 16:21 15262-20-1EPA 904.0

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

30138381
1501296

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

RADC/22964
EPA 904.0

EPA 904.0
904.0 Radium 228

Associated Lab Samples: 30138381001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 841584

Associated Lab Samples: 30138381001

Matrix: Water

Analyzed

Radium-228 pCi/L 01/22/15 16:18-0.0974 ± 0.277   (0.668) C:88% T:80%

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALITY CONTROL - RADIOCHEMISTRY

Pace Project No.:
Project:

30138381
1501296

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

RADC/23002
EPA 903.1

EPA 903.1
903.1 Radium-226

Associated Lab Samples: 30138381001

Parameter UnitsAct ± Unc (MDC) Carr Trac Qualifiers

METHOD BLANK: 842505

Associated Lab Samples: 30138381001

Matrix: Water

Analyzed

Radium-226 pCi/L 01/20/15 09:450.339 ± 0.568   (0.941) C:NA T:93%

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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QUALIFIERS

Pace Project No.:
Project:

30138381
1501296

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Act - Activity
Unc - Uncertainty: SDWA = 1.96 sigma count uncertainty, all other matrices = Expanded Uncertainty (95% confidence interval).
Gamma Spec = Expanded Uncertainty (95.4% Confidence Interval)
(MDC) - Minimum Detectable Concentration
Trac - Tracer Recovery (%)
Carr - Carrier Recovery (%)
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 01/23/2015 07:12 AM

Pace Analytical Services, Inc.
1638 Roseytown Road - Suites 2,3,4

Greensburg, PA 15601
(724)850-5600
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EXHIBIT 3 









 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXHIBIT 4 
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