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1. INTRODUCTION

For most of 1996, monitoring wells at the Euvirocare 11e.(2), located in Clive, Utah, routinely registered
apparent exceedences with 12spect to arsenic and occasionally for other elements of concern (e.g.
selenium). Previously, only one arsenic exceedence had been observed, for one specific well (GW-57 in
January 1995). Some clements have registered exceedences, which were confirmed during subsequent
confirmation sampling. All, except arsenic and selenium have returned to within compliance limits

Only arsenmic and selenium concentrations have display systematic, sustained change, evidenced by an
apparent excess of comphance limnits. All other monitored metals have either been in compliance or have
disp'ayed only raadom exceedences and thus do not present a persistent problem to reconcile. These
exceedences appear to be variations that are attributable to expected variations in analysis

Over the period of time that the 1ie.(2) facility has operated two distinct changes have occurred which
may contribute to the observed arsenic exceedences

e there has been a change i1 the contract laboratory that performs the analyses
e groundwater elevations at each of the monitoring wells has slowly increased

I'he purpose of this report is to provide an analysis of contract laboratory and analytical methodology
relatec performance as it relates to developing an understanding of the apparent exceedences for arsenic
in groundwater at the 11e (2) cell location. It also cons:ders implications for selenium background
conventrations. The renort wiil describe the current! v established background condstions and will
subsequently presens the results of a quality assurance program that evaluates the validity of current
apparent exceedences in light of background. Lastly, a iuodification to currently established background
concentrations for arsenic and selenium is presented

2. ESTABLISHED BACKGROUND AND RECENT EXCEEDENCES

'his report section reviews the activities related to establishing background concentrations and their
reliability. Later sections speak to the 1ssue of current observations, which are interpreted to be

regulatory exceedences

2.1 Background Data Collection

Each of the monitoring wells surrounding the 1 1e.(2) cell wese sampled routinely pnor to May, 1994
Some wells had background sampling periods that began as far back as January 1991 and have as many
as sixteen data pomnts, others were not sampled for background antil August of 1993 and have only four
data pomnts. Data collected as part of backg:onad monitoring for arsenic and selenium are reported in
lable |

Repsary 3101E/87C404
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2.2 Analytical Procedures

Analyses of background groundwater samples were performed by American West Analytical
Laboratories (AWAL) of Salt Lake City, Utah. All arsenic and selenium analyses were performed using
a graphite furnace atomic abcorption (GFAA) methodology

Concentrations of arse ' in monitorng we'ls were observed to be low, but commonly greater than the
detection limit (DL) ¢ “the analytical instromentation. However, due to the high salinity of the
groundwater, which produces significant inethod interfcrences, analytical results often {ell below . .
Pracucal Quantitation Limit (PQL). Thus, the analytical results are necessarily considered semi-
quantitative at best and would be anticipated to have large uncertainties associated with them. According
to Diane Baker, Laboratory Director for AWAL, the sample preparation procedure used for arsenic and
selenium analyses was refiad over the peiiod of time that background data were collected which re sulted
in a mose reproducible analysis. During this same period, the average arsenic concentration in
groundwater appears to have increased. As a result, the AWAL data immediately postdating the
background penod itself shows a generally higher average than the background period

2.3 Evaluation of Established Background

After all background data had been collected, they were statistically evaluated to determine a regulatory
linit for background concentrations of arsenic and sclenium at the site. The procedure followed (by th
Nuclzar Regulatory Commussion, NRC') for this determunation generally included

¢ review of data for distribution characteristics (Gaussian or log normal)
o deletion of statistical outhiers

e calzulation of the statistical mean

¢ calculation of the associated standard deviation

¢ calculation of a reprusentative background concentration for each well as the mean plus two standard
deviations

T'he present study confirms that for samples collected and analyzed prior to May 1994
e normal Gaussian distributions are applicable

e outhers were correctly identified and discarded

e standard deviations and their addition to calculated means are consistent

* During the evaluation of background data, each well was determined to be statistically different from
other site wells and background conditions for the site were established on an individual weil basis
Figure | illustrates the variability of arsenic concentrations observed in groundwater associated with

the 11e(2) cell using data collected in November 1996

m‘mﬂmmﬂ'm
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Groundwater Arsenic (Nov. 1996)

Groundwater arsenic concentrations
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2.4 Change in Contract Lahoratory

In January of 1996, Envirocare terminated its contract with AWAL in favor of Mountain States
Analytical Lab (MSA). This change was driven by concerns on the part of Envirocare related to quality
assurance 1ssues of data produced by AWAL. Similar concerns were raised by the 17.S. Environmental
Protection Agency (EPA). After changing the service provider, the initial samples analyzed by MSA
indicated exceedences for arsenic while the previous quarter’s results were below compliance
concentrations

l'hough the change in analytical laboratory services was driven by i1ssues of quality control, it resulted in
a change of analytical procedure. QA/QC efforts on the part of MSA resulted in a change of analytical
protocol and Method 7060 (GFAA) was discarded in favor of Method 7061, a hydnde generation
atomic absorption (HAA) techmque. This change intended to reduce interferences from the saline matrix
associated with the groundwater at the 11e.(2) cell (2 20,000 ppm chloride). This provided better

sensiavity and lower PQL’s

In response, Envirocare inthiated a program to submit splits of monitonng well samples {or the remainder
of 1996 to both MSA and AWAL. This action was taken in support of an internal quality assurance
guality control {QA/QC) program to assess the consistency between laboratory performance to provide
ar evaluation of the companson of AWAL background dawa and current MSA performance

3. QUALITY ASSURANCE PROGRAM

Ithough AWAL performed all analyses that established background and initial phases of operational
monitoring through January 1996, they did not collect many analvtical results during 1996

3.1 Splits to MSA and AWAL

Immediately after MSA began reporting results that were significantly inconsistent with AWAL, a
program was established that sent split samples to MS and AWAL. This program began in August of
1996 and has continued to the present time
3.1.1 Approach
For all momitoring wells associated with the 11¢.(2) cell, split samples were sent 10 both MS and

¢ t
AWAL. MS continued to perform analyses of arsenic and seleniun, with the hydride generation and
\WAL used the graphite furnace approach. Analysis of all other constituents was also continued by

ich lab, using principally 1CP techmques

In addition to spike recovery determinations, each lab also analyzed a senies of field duplicates to
determine relative precision for each analytical techmque, in each respective lab. The determined

precision was reported simply as relative percent difference and was computed by the formula

Report 3101E/570404




-

where RPD- relative percent difference

S- sample result

D- duplicate result

3.1.2 Results

The split samples analyzed by both AWAL and MS contrast markedly for arsenic. As the data reported
in Appendix A indicate. MS analytical results are consistently higher than AWAL. MS data for arsenic
are consistently above the previously determined background concentrations for each well location while
AWAL's results are consistently below. This implies that a direct comparison of MS data for current
conditions at the site might not be fauly compared to background concentrations established using
AWAL data. As illustrated in Figure 2 below, there is a good correlation between the results reported by
AWAL and those by MS, with the latter being about 1.6 times higher on average

[
b
(]
y = 6x » GE-OF
24 085 .

MS As, mg/L

s - m—

AWAL As, mg/L.

Figure 2. Correlation between MSA and AWAL for As analyses
: y

A A W A P LA BB AT T A A0, 0 RS AT L 8 R OO 4 S0 e A A
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AWAL generally reports selenium below detection limits while MSA has reported measurable quantities

more often. However, because selenium has been reported by AWAL as generally oelow the detection
limut, it 1s not possible to establish a similar relationship for this element between AWAL and MSA. 1t

can only generally be stated that MSA 1outinely reports selenium concentrations that are greater than
those reported by AWAL

The precision for arsenic and selenium determinations are variable. Table | reports the values determinad

for each lab for each monitoring period as well as the average precision

Table 1. Field duplicate resuits 1991-1997,

CATE

WELLID

As
(S/D)

AWAI

2/9/94

4/30/94
7/14/94
1/26/95
4/7/95
10/10/95
2/R/96
7/206/96

10 7/96

0.079/0.083
0.622/0.021
00100019
0.030A.035
0.023/0.023
0013/001!
0.033/0.026
0.014/0.015
0.044/0.046

0.041/0.04]

001970018

MSA

5/9/96

R/15/96

0.03R8/0 06
0.127/0.132

00300030

ND

For the results

10 .5 (n
{ CDOT
Ul IS 1O

duplicate v

hown, the average RPD for

ells and thus a direct evaluation of MS and AWA

culated to be

AWAI

ily three data poirts, the average value reported for MSA seen

1S not possible

10)) and for MSA
to be biased high

ted here owing to the paucity of data. “elenium 1s typically at the detection limit in field

tamues
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Report 3101%/970404




Anai‘sis of Groundwater AdrianBrown

consistent with those determined for arsenic are assumed to be reasonable and applicable to selenium
trends as well

Conceptration versus time graphs for all monitoring wells, found in Appendix B, include error bars for
the analysis that represent the average precision for cach of the labs. Inspection of these figures
indicates that when comparing split samples for a specific sampling time, the difference between MS and
AWAL performance for arsenic analyses 1s statistically different.

3.2 Splits to MSA, AWAL and UDEQ
3.2.1 Approach

For a series of samples collected November 18-22, 1996, the Utali Department of Environmental Quality
(LUDEQ) analyzed a split sample for several wells, in addition to MSA and AWAL. UDEQ used an
inductively coupled plasma emission (ICP) technique for analysis. This techmque is generally
considered to have higher detection limits on average than iiydnde genevation analysis, but low
interfercaces

3.2.2 Results

Figure 3 below illustrates the variab ity in the analytical results for arsenic. Figure 4 reports results for
seleniim

8 MSA
B AWA]
BUT-DEQ
W Table S-)

e

"BETPVEPPLES LI PIAL LT &P P&

e R s A

Figure 3. Results of split analyses by MSA, AWAL and UDEQ for As (Nov. 1996)
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Figure 4. Results of split analyses by MSA, AWAL and UDEQ for Se (Nov. 1996)

here is a noticeable disparity between the analytical results for all labs reported and 1s greater for
selentum than ror arsenic. The better agreement between MSA and UDEQ), both using techniques that
are less susceptible to interferences than graphite furnace analysis (AWAL), suggests that AWAL data

may be biased low
3.3 Splits to MSA, AWAL and CDS

3.3.1 Approach

Sumilar to the program reported in Section 3.2, a third party analytical laboratory was identified that
might reconcile the differences observed between MSA and AWAL. Casa Del Sol Labs (CDS), located
in Durango, CO, specializes in the analysis of high salinity aqueous solutions, particularly arsenic and
selenium. CDS is currently reported to be the only commercial laboratory which participates in a
program sponsored by EPRI {Electric Power Research Institute) to venfy US EPA analvtical methods
tor brine scluttons. Thus, they were idenufied as an acceptable third party referee. A copy of CDS

analytical QA/QUC program 1s contamed in Appendix (

For the current program, sphit samples were taken from GW-19A, GW-26 and GW-27 (see Figure | for

locations ). These wells were selected because previous analytical results from MSA and AWAL both

Report 3101E/970404
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ident:fy these wells as having a reasonable range of arsenic concentrations and at least one of thern has
detectable selenium

3.3.2 Results

The analytical results for each of the split samples are reported in Table 2 aud illustrated in Figure 5 and
Figure 6

Table 2. Results of split sampie analysis by MSA, AWAL and CDS for As and Se

AWAL MS CDS

GW.19A
0039 0023 0.035

<().005 0.005 <0.001]

020 0.142 0.153

0.009 0.010 0016

0078 0034 (.063

<0).005 0.005

Peport 3101E/970404
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Figure 5. Split analyses for MSA, AWAL and CDS for As.

8 AWA]
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8CDS

Selentum, mg/L

Figure 6. Split analyses for
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These data indicate that the agreement among all three labs is reasonably good for arsenic. For selenium

1t 1s more problematic

l I'he agreement between MSA and AWAL for arsenic is anomalous given the historical performance
Below, Figure 7, which illustrates the historical relationship between MSA and AWAL for arsenic, is the
same as Figure 2 but also includes the results of the current split analyses. Current splits analyzed by
AWAL are clearly different from all other analyses from August 1996 to February 1997. As seen for the
time-con centration graph for wells reported in Appendix B, the current split analysis by MSA 1y
consistent with their historical reports, while AWAL is inconsistent. It 1s not clear at this time how

\ AW AL can produce such markedly different results using the same analytical technique in light of the

abundant historical record over the course of 1996

Some communications occurred between AWAL and UDEQ, prior to submission of the current splits,

regarding the contrast between AWAL and MSA analyses for arsenic. The degrec to which this prior

knowledge may have contributed to bias in the current QA/QC program cannot be demonstrated

03

MSA As, mg/L

'y

|

i

|

.. ——— — - - T ——— W R—— —

AWAL As, mg/L

Figure 7. MSA versus AWAL As analyses, historical and current
R B A ISR AN N T e85 VA DT LA SIS0 3R '35 A OV A 55 A A S O L 150650 o
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3.4 Laboratory Prepared Knowns

3.4.1 Approach

As a supplement to analysis of splits from site wells, high salinity solutions were prepared with
accurately known concentrations of arsenic and selenium and sent to AWAL, MSA and CDS. The
salinity of the bulk solution was prepared to be consistent with site conditions and the arsenic and
selenium concentrations were selected to span the range observed to date at the site. The bulk solution
cowposition for all prepared samples is reported in Table 3 and the arscnic and selenium concentrations
for all solutions is reported 1n Table 4. All solutions were prepared by ACZ Labs of Steamboat Springs,
CO. Ceraficates of analysis for reagent used to prepare solutions can be found in Appendix D

Table 3. Composition of bulk solution for prepared knowns.

Constitnent Site Concentration* Prepared Concentration

mg/1.

1 6.000 14,000
K 500 400
Ca ~20
Mg 930
Cl 23.000

SO, 5500

* Example given 1s GW-26 January 1995

Table 4. Concentration (mg/L) of arsenic and selenium in prepared samples

Sample Label Arsenic Selenium

SR 0.050 0.015
A 0100 (.030

PO 0.250 0.045

3.4.2 Results

Vhie analytical results reported by each lab facility for the prepared solutions are reported in Table 5
Included 1s a calculation of the percent error for each of the determunanons. Percent error was calculated

is

Report 3101E/970404
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M- Al

% Error =

where M - measured
A - actual

- absolute value

Table 5. Analysis of prepared knowns by M5A, AWAL and CDS.

i AWAL % Error MS % Error CDS % Error ACTUAL

SR
0.024 0.066 +32 0.025 -5 0.050

0.006 , 0.014 -6 0.005 -66.7 0.015

0.057 . 0.076 - 0.100

0.014 1313 0010 (.030

U.15 - 0.184

0020 .8 034

RIS AN SR RS, S MR 0AS 5 NEI15 40 4  90 TREMTSI AR S Ao T3LAN RN S 094 VTS S A S ABINSI BN VAR
Roport 3101E/870404
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OAWAL
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Figure 8. Lab comparisons for As knowns

Hes -

SAMPLE ID

Figure 8. lLab resuits for Se known
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I'he results for the prepared knowns indicate that analysis of solutions with bulk compositions
censistent with the high salinity brines associated with groundwater a the Envirocare 11e (2) cell is a
difficult task. The results also indicate that MSA performed a more accurate analysis. The marked
constrast between MSA and CDS suggests that even with the ~ame methodology, low accuracy and
precision can be expected for these analyses, for both arsenic and selenium. In sum, hcwever, the
hydride generation technique would appear, on average, to be more accurate

4. IMPLICATIONS FOCR ESTABLISHED BACKGROUND

Figure 2 suggests that background concentrations, to be compared directly to the current MS data may
require revisiun and may be principally due to the differences in analytical methodologies. The least
squares regression of the relationship between the two labs can be used to produce alternative
backgreund concentrations for monitoring wells that may be more representative of the concentrations
that would have been observed had MS been performing the analytical work from the beginning. Table 6
reports the results of that exercise and shows the current background concentration for each well and the
revised value based on the best fit equation of Figure 2. Corrected background concentrations have also
been calculated on a well by well basis, consistent with the original license approach, using only the data
for the specific well. Values reported in italics in Table 6 for corrected background exceed maximum
contaminant levels for arsenic of 0.05 mg/L

Table 6. Present and corrected background concentrations.

Wer 1D TABLE S-1 GLOBAI GLOBAI INDIVIDUAL INDIVIDUAL
BACKGROUND FACTOR CORRECTION FACTOR CORRECTION

GW-19A 0.036 6 0.058 48 0.053
GW-2 0.042 6 0067 45 0061
GW-2 0.032 t 0.051 0.093
GW-25 0.11 ‘ 018 , 017
GW. 02 (.32 , 0.37

GW
W
OW
(W
GW
GW
(W

() ‘\‘\\’
0076
0.023

0026

(.094

)
U 1

0042

() 10
{) 046

() (154

(). 94
012
0.036
0042

f} 10

(04]

'lis approach corrects the inconsistencies between analytical methodologic

)
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during collection. of the background data (perscnal communication with Diane Baker, AWAL Lab
Director) that reduced the vanability of determination and appears to have resulted in a general increase
in concentrations measured over that time period. Thus, the current differences between AWAL and
MSA data are l2ss than would be expected if MSA analyses were available for the background data
collection period and the correction factor(s) applied above represent a minimum correction

[ue 1o hydrogeologic conditions at the Envirocare site, 1t is reasonable to expect that current data
reported by MSA represents background conditions. Accordingly, a background concentration for each
well based upon MSA analyses can be calculated that would be higher than the value determined using
the correction tactor(s) approach. Table 7 reports background arsenic and selenium concentrations based
upon MSA data. For selenium, the AWAL methodology did not detect selenium for many of the wells
I'herefore, there is no direct method for calculating a correction factor to apply to the original AWAJ
seleniwr aata

Table 7. Calculated background for As and Se using MSA data.

WeLe 1D AS SE

GW-19A 0.052 0.003
GW-20 0.052 0.056
GW-24 0.045 0.050
GW-25 0.168 0.015
GW-26 0311 0.032
GW- (.134 0.006
GW ‘ 0.130 0012
0.039 0.008
0.054 0.013
0208 0024
0.044 0.042

) (513 () OOR

A 5 V5 e AN VRV 138405 NETPY 48 S S0 TSRS 1A MR A0 51§ SISO 1 SOV VS
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%. CONCLUSIONS

This evaluation of analytical procedures for imonitoring groundwater produces several significant

conclusions rciaied *2 apparent regulatory exceedences for arsenic, and selenium, and leads to proposed

recalculated background concenuations for these elements.

No revison of background concentrations for inorganic species other than arsenic and selenium
appears necessary as these other elements are determined by ICP, a method v/ith generally low
interferences, and have only displayed sporadic cxceedences that are associated with the statistical
error expected

The data produced by AWAL 1s inconsistent with that produced by M3, with the latter routinely
fifty percent higher than the former. This means that the data collected by MS cannot be directly
compared to AWAL data colleciad for background

Currently established background conceiitiations can be corrected to reflect the change in analytical
methodology, which leads to higher limits.  This correction has beer performed for both a global
approach and a well by well basis

Because the earliest data collected by AWAL reports concentrations of arsenic that are lower than
any data they report subsequently, application of a correction factor derived from comparison of
recent AWAL and MSA data may not be adequate and produce less of a correction than appropriate
Background concentrations for arsenic and selenium can, and have been, recalculated using only
current MSA data

I'he current method of sampling or calculation of background for = senic and selenium may require
revision as the accuracy associated with the analysis demonstated in the present dataset is very large

and on the order of 35 to 50 percent

Report 3101E/970404




Well No

Analvte

Imitial Kesult,
Q2 May 7-9
1996

Confirm
Q2 Aug 9 Q3. Aug 13-
13-15. 1996 15 1996

Inmial Resuit,

Confirm
Q3 Oct 24-
25 1996

Confirm.,
3, Dec 4-5
1996

imitzal, Q4,
Nov 18-22,
199¢

Confina

04, Jan 15-

17, 1997

Confum
Q4 reh 18-
21, 1997

GW-28

Arsenic
Arsenic

Selemmum

Selenium

AWAL
MSAL

AWA!

MSAI

0075

009

& 056

0079

0 068
0 098

00
Jl!

0.13

) 068
01

: 2067
0 102

<) 008

000

<0 GO5
< 003

<0 COS

001

<01 005

0 O0R

<0 005

0 008

Arsenic
ATSeNIKC

Selenum

Selemum

AWAI
MSAI
AW ‘;i
MSAL

016

028

0021

0037

002

003

<i; 00S

<} 003

4022
003
<{} (S

0 007

9022

6039

<0 663

<0 003

A rsenic
Arseni

Seiemium

Selenium

AWAI
MSA] G 046

AWAL
MSAJ

0 00R

0.022
U047

<0 O0S

¢ 009

0032

0.049

0032
007

Q032

0049

003
0 055

<3 (K35

<0 03

".(! I!(’\‘

u.o%

<0 D05

G007

<0 0035
0007

LISCmIC

Sefemum

AWAI

MSAI
AWAL
MSAI

0 0R6
9129

0005

O0I8

0t

021

a11

01

<) OS5

<0 003

<0005
002

<0005

0.11

616

0007

0.1
¢ 168

<0 005

0006

Arsenic
Arsenic

Seientum

Selemum

AWAL
MSAL

AWAL
MSAI

0 035

0022

VLL

0039

0023

0033

< 00S

0 .:\3“.

0013
<0.003

0028
006

9034
G041

2031

0042

0011

0 h:-

0016

G026

0013

¢ 027

Arsenic
Arsenic
Selemium

Selemum

AWAL
MSAI

AWAL
MSAL

0023

0041

0029
D047

6.033
608

(5

003

0 049

0005

<0 005
604

<0 005

0 006

G028
0044

i 008
<0 003




Well No

Analvte

Lab

Initiai Result, Confirm | Imit'al Resuit,
Q2 Mav 79,
1996

Q2. Aug 9,
13-15, 1996

Q3. f\ﬂg 13-

Confirm |
Q3, Oct 24-

Q3, Dec 4-5,

199

Nov 18-22,

Q4, Jan 15-
17, 1997

Q4. Feb 18-
ol 1997

GW-19A  Amsemc AWAL 5022 0031 <0005 0031 0031
Arsenic  MSAL 0044 0047 0,047 0045 0941 004 005 0048

Sclcnium  AWAL <0005 <0005 <0005

Selenium  MSAL 004 <0.003 <0 003

GW-20  Amcnic  AWAL 0027 o031 0033
Arsenic  MSAL 0038 0636 0.043 0039 0.051

Sclemum  AWAL 0011 oo

Selenium  MSAL 0023 0049 0022

GW-234  Arsemic  AWAL 002 0028 0021 0027 0028
Arsenic  MSAL 0033 0034 0034 0034 0.04 0.06 0084 0 041

Sclenium ~ AWAL <0005 0014 0015 0021 0014

Selenium  MSAL 0032 0033 0039 0028 <0.003 0.004 6022 0032
GW-25  Arsemic  AWAL 0077 7 089 008 0084 009
Arsenic  MSAL 0117 0117 0117 0095 o1 0151 0.16 0.143

Selemium  AWAL <0005 <0005 <0005 <0.005 0 005

Selenium  MSAL 0009 0 009 <0.003 0014 0 008 0007
GW-26  Arsemic  AWAL 014 017 017 016 016
Arsenic  MSAL 0.234 0215 0218 0.197 027 04 029 028

Sclemium AWAL <0008 0,006 <0005 900 0005
Selenium  MSAL 0018 0027 <0003 0023 001 001

GW-27 _ Arsemic  AWAL 0044 0061 005 0058 0079
Arsenic  MSAL 011 0071 0.104 0072 0079 0.105 0094 0.13

Selenum  AWAL <0005 <0005 <0005

Selemium  MSAL 0.005 0003 0 004 <0003
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CDS Laboratories Durango, Colorade

ANALYTICAL QA/QC SUMMARY STATEMENT

1995

As part of an overall commitment to a high degree of quality control our
cooperate directed policy is to provide at least 25% of our lahoratory and data

production budget 10

quality control and quality assurance. This includes wie use of

slandard curves fur dala calculation, knowns, and second source standards, A1l Jala is
double checked outside of the computer and all reports are double signed before releace

to our valued clients,

given set of samples:

Using the 25% value the following are the QA/QC goals for any

Al least 10% of all samples are run in duplicate.

At least 10% of all samples are spiked for recovery.

2-6 standards are run for each analytical set,

Additional standards are run throughout the series of samples at
the rate of one per 10 or less samples

A standard and a blank arc run at the cnd of cach set,

An EPA or NTIS traceable standard is run for

each set of 20 or jess sampies.

All equipment is checked against standards

when possible (eg. NTIS wavelength calibration, NTIS
thermometer, class S weights, - ete.).

All major equipment is under service contract.

All balances are under certificahon contracts and weights are
traceable Class S.

In addition the following external QA/QC programs are in effect:

A

Colorado State Dept. of Health SWDA Certification
EPA/Region VIII audit programs

State of Wyoming Certification [BY EPA)

State of New Mexico Certification

EPA Audit for NPDES permits (WP program)
EPA Acid Rain avdit program EPA

TSP Filter audit program

EPA Air Parameters audit program




DL ~ - R L —“ A D _— ™~ o o

QA/QC Program at CDS Laboratorfes . . . ............Page2

B. Additional Round Robin Programs available

|. inner laboratory programs, when available

2. Western Soils/Overburden Task Force

3. US Office of Surface Mining

4, EPA approved commercial suppliers

5. Industry supplied QA samples, when available

EPA external avdit program, where available

EPA internal audit program, where available

Methods Verification Program with EPRI

(Electric Power Research Institule for water)

Split samples are run with other laboratories

when approperate and available to our client

Additional accreditation programs are

considered as they become available to CDS.,

Membership in the following Professional Socicties:

1. ASTM - American Standard Test Methods

2. ACS - Amefican Themical Society

3. ASBCMB - American Society of Biological Chemists &
Molecular Biologists

ASA - American Scientific Affiliation

AAAS - American Association for the Advancement of
Science

Western Soils Overburden Task Force

ASSMR - American Society for Surface M iing and
Reclamation

mm oo 0

a

M -

r H.  The laboratory subscribes 1o several
professional journals, maintains an inhouse library of several thousand
reports, reference books and summaries and subscribes to a computer

ibrary service

program fo reduce errors and all reports are checked against lab data
books before approval and release to the client,

7 Al QA/QC data is available for observation
and review by our clients and actual printouts of the QC data in force at

the time of their analysis is available at a fixed cost per page.

:
+ 8 All reports are computer generated via a LIMS
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Certificate of Analpgis

CURTOM-GRADE HOLUTION 1000 j/mL Arze *: in 3.5% HNO, (abs)
Catglog No: CGAS1-1 and CGAS1

aTR .

Starting Ma<- & Arsenic Metal
Start' g Ma = .8 Surity: 12.999%
Starting Maty a8l Lot 1.y I321F18

CERTIFIED “ALUE FOR SOLUTION STANDARD - Loi No: L-AS01118
Certified Value: 1001 yg/mi

The certified val.e i ('w averege of the clessicel wet ossay and iIngl7ument anatysis uniess otherwiss specified. Al stenderds #re sccurate
10 8 relative precision of & ©.8% at the 6% confidence lovel for & perwd of ' year (See expiraticn date below)

TRACEABILITY DOCUMENTATION:

Classical Wet Assay:
Actusl Velue: 1002 po/mi
Method: Gravimetric as the Mete!, Calculsted
Sufficiant number of sample measurcmants were made 10 give & minimum relative precision of & 0.3% ot the 55 % confidence level

Ingtrumentation Analysis by Inductively Coupled

Plasma Spectroscopy (ICP): 1000 pg/mi. va NIST SRV 3103
Sufficient number of samplo MeasUrEMeNts wers Mats B 9 § MURBDUT TIETTAR rovmion o & LUK ot the BL% conlidens level

Wa use purified scids, 18 magohm doubis daionaed welar B ¢ stieusaey ve@itt Qutties 80 mamwmesetng 0F Uuranedress ttendearde. We

“ways use “inchouss oalibration checked” Clrae &+ Uisumiars, T Vinm 00 806 M08 Drlseviliedly wamy ¢ warooy Bt e oibreted with

wtoced NJ Waighv Bets #NJBSUTA, KIS, RINUDY e NBTOBY.  Mwad wie Gleta wy magioend witn ‘e i Ga%cw o) Wt s Messsees
oot are traceable theough the gurank o? the Btaw At K w MET #oma'y MR

TRACE METALLIC iMBURITIES N ACTUAL SOLUTVIN STANDARD iN pg/mi:
<002 ND

Oy WU <0.08 ND

. A B = g M p. Te

- 5b «0.02 ND p Er 2 W o fe a T

£ A n Eu i Mg <D0 ND g Rn LA T it
* B «0.0Y ND o Gd Y Mn <007 ND a m a T

* Be <001 ND : Ga <0.02 ND S Mg <018 ND n Ry o Tm

‘B <D.0E NO o Ge r Mo <003 ND n Sm o %n

* B «D0O2 ND L Au o Nd g 5S¢ g Ti

* Cd <00 ND o Mt * NI <007 ND ' B¢ <020 NO b W

> Co <001 MD o He o Nb = 8 <002 NO a v

L Ce f In <003 ND o Os ' Ag <001 ND 2LV <00 wil
0 Cs [V o Pd ' Na <006 NO o Yb

! Cr «0.01 ND * Fu <0.02 ND P <006 ND Y S <001 ND oY

P oCr <001 ND [V ¥ a ™ o s 3 & <00 W
L Cu €001 ND * Ph <004 ND L K «0.40 ND o Ta o &

¢ . gamer checked for - spectral imerference n - not checked for ND . not detectad D - detected B - ZORUGR BWNO&E i

ANALYZED DENSITY OF SOLUTION (measured st Z2°C): 1.024 g/miL

Tha thersometers used in the determinetion of tha fine! densitien we callbrated versus standsd thermomete: nu, S03-2880 which wes oot
n peea-dance with the procssiveas outlined by ASTM E77-87 and NIST Monograph 150 sing MIST Test®, S1dd s 7688642, 217368/ 7605
217368/ Q482 V1YE240L:/P18482 178240

ChA MNG aoe w04

Inorganic Ventures, Inc.

195 Lengn Avenue « Sumte 4 « Lakewood N OR7D:
0 »rs BOO-669-6799 + FAX (G08) 8011907
Tocr~el Support BOO-586-6704

Duaity Ascurarce Manage:
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CUSTOM-GRADE SOLUTION 1000 ug/mL Seienium in 1.4% HNO, (abs)
Catslog No: CGSE1-1 and CGSET-5

Sterting Meterial: Selenium metal
Sterting Material Purity: 99.999%
Starting Material Lot No: AQBCO8

CERTIFIED VALUE FOR EOLUTION STANDARD - Lot No: L-QSED1016
Certified Value: 1001 pg/ml

Tiw coctified value i the svarsge of the classiosl wet asssy and instrumant anblyss unioss otherwise apscified. All standerds are scourate
10 & relative grecision of = 0.L% ot the 885% confidence evel for & pericd of 1 year. (See sxpiration date boiow)

TRACEABILITY DOCUMENTATION.

Classical Wet Assay:
Actus! Velus: 1002 pg/mL

Method: Caicuiated, based on starting material
Sutficient number of sample messuremaents were mude 10 grve 3 mindmum relative precision of 2 C.3% ot the 85% corilidence level

Instrumentation Analysis by Inductively Coupled

Musme Spectroscopy (ICP): 998 ug/mL va NIST SAM 2148
Sufficient number of cample messurements were made 2o gh'e 8 minenyum selstive precision of & 0.6% #t the §5 7 confidence level

Wo use purified scids. 18 megohm double delonized water & metioulausly cleaned botties iIn the manufactuning of Custom-Grade standards We
“ways use “in-house celibration Secked” Class A Glasewamw. Ow standerds ars made gravime ically using balences that we calorated with

isterod W Weght Sete PNISS0T4, NIBBOSS, NIBOTSZ ad NUBTHOT. These weights are rgiatu wd with Oie NJ Offics of Weights and Measums
vl are treceabiy thwough the standaede of the Stete of NJ to NIST (Tormendy HBE).

TRACE METALLIC IMPURITIES IN ACTUAL SOLUTION STANDARD IN pg/ml:
Al <002 ND

¥ o Dy s U =008 ND o o Te

* Sk <0.02 ND o & o tu 9 HRe o To

v As <004 ND o & Mg <0.01 ND a fn ST <0.08 ND
. Ba <001 NO 0 Go . Mn <001 ND o Rb a Th

' Bs <00V ND ¥ Ge <0.02 ND ! Mg <018 NO o M 0 Tm

L B <008 ND n Ge . Mo <DO3 ND o Sm o Seo

*f B <002 NDO n Au L Nd o Sc [ I

* Cd <0.0' ND 0 W PN <001 ND i Se o w

* Ca <001 ND n He o Nb L 8 <002 N o v

o Ce fimn <003 ND o Os * Ag <001 ND * v <001 ND
o Cs [ o Pd i N <008 NO o Yo

s Cr <001 ND 2. Fe <002 WO > P <0.0% ND s 5 <00Y ND [+ T 4

* Co «0.01 ND n Le o ™ a S ! In <007 ND
2 Cu <001 ND r Pb <004 ND L i g Te a

* . glement cheoked for |- spactral iMerterence n - not checked Tor ND - not detectnd D - detected $ - SORMION STaNGMY skt

ANALYZED DENSITY OF SOLUTION (moasured at 22°C): 1.010 g/mL

The thermemnetsrs cead in the determinintion of the finsl densitios ere celibrated versue stenderd themumeter no. B03-2680 which was cortified

in scoordence with the rocedures outlined by ASTM E77-87 and NIST Monograph 160 using NIST Tes.®, S1d8's: 769643, 217368768543
ZIT7I6EP1A452 178240/P 14480 V76240,

QA VNG s aei o

Iinorganic Ventures, Inc.

195 Lemgh Avance » Sufte 4 « Lakewood, AU 08701 ' Quality Assurance Managyr m
Ovders BOG-669-6799 « FAX (308) 901.1909 12-01-97
Techmice!' Suppont 800 -569-6790 l

B ——
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ACZ lLLaboratories Inc. Q70 879-2216 15

FAOM. Fisher Sclentific 7TO. Extension

PAGES: 4 e

1 Reagent Lane
Fair Lawn, NJ 07410
Phone: (201) 766-7100 Fax: (201) 796-132¢

Fisher Scientific Company
Chemiosi Manutsoturing Division

Certificate of Analysis

Catalog (iwmber 5271 Report Dats 21087  Nig. Date  1/24/07
Lot Number §72274 Samplo ID  S$271.972274008
" Bascription SODIUM CHLORIDE A C 8

This 18 10 cartry that units of the sbove mentioned lot number were tested ard found to comply with the
SDECICAlons of the grade lstea  The Riluwing are the actual anaitical results obiained:

AlL

SMALL WH AL

99 6000/

AlL

_PASS

<0.010

0 0010]

1.00

PA

€.0020|

€0010
1

00010

7.00

1.000

C.00200

0 001

€ 0030

Wi A A SRR AN

;:fz«f‘

Lab Manager Fulr Lawn

: c'; / gqu' |

¢ Lab Manager BPF

Note The data isled s vaiid for all package saes of the it of p

NUmMDCT Istod above i there are any questions with this o
veaum ronr

of product, Saprebsed as 3 calension of the caialog

- -

tificate =50 calt Chomical Serviees 2t (BOD) 227 8701

YRR B L . AR A R A S ST A R AW, 5

.06
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FRON. Fisher Scientific TO Extension  PRAGES: Y 3

FISHER SCIENTIFIC CHEMICAL DIVISION
Oy Rewywil L, Fuiv Leus, N 0710

AMALYTICAL CONTROL LABORATORY ANALYSIS

Nowe & Graede:

CALCIUN SULFATE MATIVE POUDER

Cstanlog Musber: C138

Lot Husbher: 951554 Date of Testing/Mfg: 05/09/95
P.0. / Other Custoser ID:

Thizc ic to certify that unite of Lthe sbove mentioned lot nusber wers
tested and found comply with Lhe specificstions of the grade listed.
The following sre the actusl asmmiytical results cbtsined:

Test Unit Result
APPEARANCE PASS/FAIL PASS~-SLICHT OFF-UHITE POULER
TDENT CFICATION PASS
Approved by: Frederick H. Turk, Robert Dowd sr E  Hess,
FL Liquid Supv. FL Dry Supv. BPF Leb Supv.

Dete: 05/17/95 (Signed end deted original is on file)

NOTE: The dete listed is valid for all packege sizes of this lot of
grad\:t. expreseed as a extension of the cetalog nusber lisled sbove.
f thery are any quistions with this certificate, plesse call
Chamicel Services (option S) st (BOD) 388-835S.

Ref. No. C138. 951554 Bi. Location: FL
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FAON. Fisher Scientific TO! Extension PAGES: 4 4

FIGIER SCICNTIFIC CIEMICAL DIVISION
One Reugent Lane, Fair Lewn, NJ OMIG

AHALYTICAL CONTROL LABORATORY AMALYSIS

Kawe & Grade:

POTASSIUN CHLORIDE, USP/FCC

Coetalog Musber: P30

Lot Nusber 2620°010 Date of Testing/Mlfg: 07/00/9%
P.0./ Dther Customer 1D

This is to certify that unite of the sbove ment ioned lot nucher were
tested arnd found to comply with the spucilications of the grade listed.
The fullowing ete Uw sclual snelylive]l fesuile wbleioed

PASS /FalL PASS-UHITE GRANULAR PUDR
ACIDITY- ALKALINITY PASS/FAIL ) PASS
ARSENIC (As) PPY (1) 0. 600
ASSAY % ) 99. 6000
CALCIUM & MAGNESIUM PASS/FAIL ) PASS
HEAVY METALS L) ) 0. 0002
IDENTIFICATION ) PASS
I0DIDE & BROMIDE PASS/FAIL ) PASS
LOSS ON DRYING IN % \ ) 0. 20000
ORGANIC VOLATILE IMP ) PASS
SODTUK PASS/FAIL ) PASS

P P~ — — — — -~ —
P G prn o et P o f—

Approved by: Frederick H. Turk, Robert Dowd togar E. Hess,
FL. Liquid Supv FL Dry Supv BPF Labk Supv

NDete: 07/09/9%6 (Signed and deted original is on file)

WNTE: The dete listed is valid for sll package eizes of this lot of
P oot swprenesd ne a sxteneion of the eatalon rumher 1inted ahous
it o=y ¥ AT el fouem i 114 ‘ 1iF4. L e H 13
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March 21, 1997
Loren B. Morton
Division of Radiation Control
Depariment of Environmental Cual'y
168 Norih 1950 West
Salc Lake City, UT 84114

Dear Mr. Morton.

This letter is a follow-up of a letter dated March 5, 1997 that | sent to you about the requested
investigation of the discrepancies of the methods analyzing arse nic (As) and selenium (Se).

The final conclusions of this report is that the methodologies employed by both American Wes:
Analytical Laboratories (AWAL) and Mountain States Analytical (MSA) are significantly
different, The results of both the graphite furnace atomic absorption spectrorhotometer
employed by AWAL and the hydride atomic absorption spectrophotometer by MSA do produce
different results

In the attached table to this letter has all the results of the anzlytical batches you requested me to
investigate. The results indicated, tor the most part, that the results from MSA were higher than
the AWAL results It seems that both methods are precise because blind duplicate samples had
close agreement with the exception of MSA batch 14550 Again this can be attributed or reiated
directly to the different digestion and instrumental analysis employed by both laboratories.

There is a nzed for clarifiation from my report of March 5, 1997 The finding of the MSA not
performing Method 7061 A came from the regularly scheduled recertification audit which is
scheduled every two years. It was a rinding in this year MSA recertification survey. MSA will be
required to respond to this deficiency to Mr Karl Oberg Further, Mr. Oberg indicated in his
report to MSA that the digestion procedure using ASTM method D3859 was used for soil
analysis, not for water analysis. A ditferent digestion procedure for waters is required under the
Standard Methods 3114 C. 1 apo’ogize for any confusion that it might have caused.

As a final conclusion, methods reviewed for AWAL and MSA were deviations of promulgated
methodology under the Resource Conservation and Recovery Act certification nrogram.
However, data generated by these two methods could be validate to be correct and complete

It is my opinion that data generated could be determined to be valid but it may not be acceptable
for compliance work because it did not follow the promulgated methodology under Utah Rule
R444-14
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If you need additional information regarding this report, please contact 1ae at your convenience at
(801) 584-8466.

Sincerely,

Mook %o

Gilberto C. Lopez
Laboratory Certification Officer

encl |
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TABLE 1. COMPARISON OF DATA REVIEWED. .

| MSA sample group | RESULTS (mg/L) | AWAL sample group | RESULTS (mg/L) |

[ 54861-14089 0.095 L27508-1 0.077
54862-14089 0.034 L27508-2 0.02
54863-14089 0.197 1.27508-3 0.14

54864-14089 0072 1L.27508-4 0.044

| 54865-14089 0047 L27508-5 0.022
5486614089 0.079 L.27508-6 0.056
54867-14089+ 0.129 1.27508-7+ 0.086
S4868-14089 0.045 L27508-8 0.022

754869- 14089 0041 [.27508-9 0.023
54870-14089 0039 L27508-10 0.022
54871-14089+ 0.129 L27508-11+ 0 088 ]

j MSA sariple group l RESULTS (mg/L) J AWAL sample group | RESULTS ‘%«
§6£355-14550 0.11 1.27900-1 0089
56356-14550 0.27 L.27900-2 017

P:f—ﬂ;‘?& I‘4’\5'\} 0079 L27900-3 0061
56358-1| uS;U 0 049 L.27900-4 0033

A it AN, S
56359-14550 | 0 098 L.27900-5 0 068
5636014550+ r 021 127900 A+ 011
56361-14550+ e \ “ L2 79007+ 011

r.:moz- I 4550 t O(,rn L27900-8 0.028
56363-14550 0041 L.27900-9 0031
$6364-14550 0047 [.27900-10 0029
56365-14550 0.033 1.27900-11 Wo.@:zﬁ

+ Duplicate samples of well GW-58



TABLE | COMPARISON OF DATA REVIEWED (continued)

RISULTS (mg/l) TAWAL sample group | _

| 56490-14591 0.037 |L27927-i
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DEPARTMENT OF ENVIRONMENTAL QUALITY

¢  DIVISION OF RADIATION CONTROL
Michael © Leavin 168 Nomk ' 950 West
| Govemx T po Box 144850
Dianse R Nietson, Ph.IJ. Salt Lake City, Utah 84114-4850
Eaecutive Dviectr | (801) $36-4250 Voice
William J Sinclair  (801) $33-4097 Fax
Drwcior  — <§01) $364414 TD.D.

Ap:il 2, 1997

Mr. Mark Williamson

Adnan Brown Consultants
155 S. Madison St., Suite 230
Denver, CO 80209-3013

Dear Mr. amson:

This letter is in response (o your request for an electronic copy of our groundwacer quality database
for the Envirocare of Utah facility near Clive, Utah. As previously discussed, our Envirocare
groundwater quality database opere’.s on Dataease software.

Daring our discussion today, it was agreed that we would provide you with electronic copy of
Datease backup files of the database in question. These files are found on the three floppy disks
enclosed.

As mentioned previously, our Envirocare groundwater database contains data up thru and including
the February 27, 1997 report by EarthFax Engineering entitled 1996 Second Semiannual
LARW/T1e(2) Groundwater Monitoring Event Report”. However, we have identified several
mussing data items from this report, and are awaiting Envirocare's resolution of these needed data.
These needed data will be added 1o our database afier receipt from Envirocare.

Piease be advised that the Envirocare enclosed database backup files do not contain any inorganic
or organic groundwater quality data for the Mixed Waste disposal unit. In addition, we are about to
undertake a major change in our Envirocare database by adding radiological groundwater auality
data from the Mixed Waste disposal unit. These data will be added shortly after receipt from
Envirocare

It you have any questions regarding the backup files enclosed, please call me at (801) 536-4262.

Sincerely,

/

plRre 7

Loten 6. Morton
Hydrogeologist
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enclosures (3 floppy disks)

cc: Ken Alkema, Envirocare
Otis Willoughby, DS/HW

Latif Hamden, NRC-Washington, D.C.

Fred Ross, NRC-Washington, D.C.

FABCgwreg ltr
File: Envirocare GW Permit, GW Correspondence



